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Art. I.—On the erence of « Normal Map of the Solar Spec- 
trum. Epo abstract of a memoir read before the National Acad- 

of Sciences, Aug. 7t th, "18 66; by Wotcorr GrBBs, = 

lversity. . -RanMord Professor i in Harvard Uni 
ee 

THE detriocdinaty impulse which has ven to the ee ‘ been gi 
of the spectrum by the investigations of Bunsen and Kirchho 
has led to an accumulation of details which have not yet been 
systematically or even conveniently arranged. To a certain ex- 
tent at least this has arisen from the sin of a standard map of 
the solar spectrum upon which new lines may be entered with 
precision as regards their relative places. The well known 
of Kirchhoff, though executed with great care and labor, is not, 
properly § speaking, normal, since it only represents a spectrum 
rmed by four flint glass prisms, the angles of which, it is pie . 

are given, but of which the indices of refraction are ‘not stated. 

their positions. Such a map can only be oe 
— we the ae lines, since these do n 



2 W. Gibbs on a normal Map of the Solar Spectrum. 

: e diffraction spectrum as obtained by a glass plate ruled 
= with fort one to ten thousand lines to the inch gives a nearer 

approach to a perfectly normal spectrum than any which has 
_ hitherto been proposed, and has been employed by Fraunhofer,* 

_ Mossottit and Draper.{ But even in this case there is a position 
Of least deviation for each line depending upon the angle which 

the incident beam of light makes with a normal to the plane of 
the ruled surface, and in addition, it is necessary either to fix 

_ meter of glass surface, or to reduce the positions of the spectral 
oy 2: foo which would have been obtained with a standard 

We pee all these difficulties by constructing a normal spec- 
trum n such a manner that each spectral line shall be entered 

: Recordings to its wave length, a method first suggested, I believe, 
by Billet.§ 

The materials which the neat condition of science furnishes 
for the construction of a chart of the spectrum upon the princi- 
ple laid down are not very copious. They consist essentially of 
the older measurements of Fraunhofer|| oF the wave lengths of 

is the lines B, C, D, E, b, F, Gand H; of recent and very accurate 
measurements by An ostrém ; io a still more extended series by 
Ditscheiner ;** of the measurements of Pliicker ++ for certain 
lines in the spectra of gaseous media, and of those us rips 
for the ultra-violet rays. In addition we have a small number 
se eae measurements by Miiller,$§ Mascart,|||| Stefan, Pant “ed 

ette 
For the construction of the chart which I present herewith to 

the Academy I have selected the wave lengths determined by | 
Angstrém as standards. This has been done because both the — 
ruled glass and the measuring apparatus employed by him ap- 
pear to have been much more > perfec cet than those of other observ- 
ers—Fraunhofer not excepted. On the other hand, however, all 
of Angstréi’s measures are not available for the reason that ‘the 
identification of the lines as produced by particular elements 
does not appear to be in all cases absolutely certain. As Ang- 
strom’s measurements are in ten-millionths of a Paris inch they 
have been reduced to millionths of a millimeter by multiplying 
them byt 2 constant 27-07. 

Ditscheiner’s measurements agree closely with those of Ang- 

* Deakschr. ag oot ead, Bd. viii, 1821-22. 
¢ Annali delle Uni er. Toscane, t. i, 1845; also Pose. Ap. lxii, p. 509. 
i L. & E. P til, Mage. Xxvi, ans 

Traite phe > PSs p- mc exxiii, p. 489. x 
*#* Sitzungsberich' alae: lee Wiss, Bat e s . 

_ +t Pogg. Ann., oe den ¢ Pogg. Ann., xeviii, p. 513. 

§§ Pogg. Ann., czviii, YD. anh a exxix, p. 637. i Pgs. Ann., exviii, 367. 

[% Pogg. Ann., exxii, p. 6 Pogg. Ann, exxiv, p. 390. 
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strém after undergoing a correction which depends upon the © 
value of the wave length of the more refrangible lineof D. This 
value is taken by Ditscheiner as 588°8, the wave length as deter- _ 
mined by Fraunhofer. But as, for the reasons above mentioned z 
I consider the results of Angstrém more reliable, I have taken 
his value, 589°43, in place of that of Fraunhofer, and have r 
duced all the measurements of Ditscheiner in accordance wit 
this assumption. The following table will suffice to show thi 
agreement between the two series of measurements. 

Tasie [. 

Angstrém, m | Ditscheiner. | Dir. Angstrdm, Ditscheiner. Diff. 

687°49 687-81 0732 529-32 Td +o°10 
656°76 656°66 —O8) 523-69 523-74 +005 
619'17 61972 | 40°55 51963 519°67 +0°04 
617°08 617750 +0°42 518 79 518-73 +0°06 
616°33 616°73 +0°40 517°66 5770 +0°04 
61431 614:24 =0'O7 Sra 45 517°15 fore) 

612°34 612°7 +0°42 492°23 492°22 -O-0O1 
610°45 610°82 +0°36 4gi-At 4gi'4r 
5g0°04 590°07 +003 48g°50 48954 +0°04 
589:43 589° 43 487 55 487755 00 
561 56 +0'0r 486752 486°49 -o0:03 
560-70 560-77 +0'07 44o'81 440°87 +0°06. 
559:10 559°13 +003 438-63 438°75 | +012 2 : 
557-66 557°77 +or11 434:28 4:34 06 
545-97 546 05 +0:08 432°78 432°82 "O04 
545-07 545-08 +001 431-03 431°35 +0°32 
534-41 534:41 000 39771 7°10. - 
533-16 533-29 | +013 393-59 39374 | +0715 
528-73 528-79 +o 06 

A number of Ditscheiner’s measurements refer to lines which 
cannot certainly be identified with the lines ae by partic- 

ular elements. These lie between G and f have been omit-_ 

ted as useless for our present purpose. But in the greater 
iber of cases the wave lengths in his ae of results are re- | 

aha directly to the lines given in Kirchhoff’s chart, which not 
rely enables us to identify them, but pernaits us to obtain the i 

ware Beceihs of the intermediate lines by interpolation. 
following table gives the corrected values of all the wave lengths _ 
measured by Ditscheiner with the exception of those between G 
and H, and ‘of those of the nine principal lines of Fraunhofe 
which are given in oe I* For these I have taken the valu 
given by Angst I have not ventured to make a further use 
of Angstrém’s deotiuiekioes for the reason that it is onl 
th rough a comparison with the measurements of Ditscheiner that 

Gn 

they can be identified with the lines upon Kirchhoff’s seale. In 
every part of the spectrum excepting that between C and D the 
agreement between the two sets of measurements appears to fall 
within the limits of the errors of observation. 

* Marked in Table II with asterisks, 



W: Gibbet on normal Map of the Solar Spectrum. 

a Tanrz IT. 

Kirchhoff’s Wave ||Kirchhoff’s) Wave || Kircbhoff’s) Wave ||Kirchhoff’s} Wave 
Liue. Length. Line. Length, Line. Length. Line. Length. 

A 404:5| #761-20|| 1242°6 557-77 | 1737°7 | 511°42 || 2221°7 | 474°34 
B 592-7 | #687°49 || 1280 3:27 1750°4 | 51o’30|| 2233-7 | 473-36 
C 694-1 | #656°77 1303°5:|. 561-13 1777°5 | 508-41 2250:0 | 472°26 

711°4| 652- 1306'7 | 550-70 7 Or 264°3 | 470°21 
719°6 650-08 13248 | 548-13 1834'3 | 504755 2309 7°07 
7338 634-05 1337 546°7' 1854-9 | 503-25 || 2416°0 | 460 63 
821-0| 623 61 1343'5 | 546:05 1867-1 2°26]! 2436 
849°7| 619-72 135t-1 | 545: 1873°4 |} 501°67}} 2457°5 | 456-81 
860:2| 61750}} 1367:0 | 543-42 1885-8 | 501-07 || 246 455°7 
863 16°73 ||} 1389 540 91 1908°5 | 499°72 || 2489°4 | 453-73 
894-3 614-74 || 1410-5 | 538-79 1920°2 | 498°78 || 2537-1 | 450-56 
877-0 4:24 1491°5 | 537-52 1 8 ei 2547°2 | 450713. 
884-9 612-76 |} 1449°4 | 534-41 1975°7 | 49504} 2566°3 | 448-46 

-g! 61082 1463-3 | 533-29 1983- 94°34 || 2606 46 
: : 3 598-1 1492 30-22 1989°5 | 493-76 627-0 | 444-65 
{DS 1002 8 1506°3 | 528-79 2001°6 | 492°22 || 2638-5 | 443-85 
‘Dy 1005-0 9°74 15155 | 528-02 2018-5 U4I 2670-0 | 442'29 
in 1006°8 | #589:43 || E 1523-7 527-38 2041-3 | 48954 || 26866 | 440°87 

1929°3| 586-26 1541-9 25: 2058-0 | 488-18 2721-6 | 438-75 
1o96'1| 576-72 1569 6 | 523: 2067-1 | 487 55|| 2734-1 | 437-80 
1102°9| 575-78 15776 | 523-09}! F 2080-0 !#486°52 || 2775°7 | 435-67 
1135-1| 571-51 1589:1 21-97 2103'3 | 48463 || 2796-7 | 434-34 
1155:7| 568-70 1601°7 21°32 211g: 482° 282 432°82 
1r74'2| 566:33 1622°3 19 67 2148-9 | 480°56 |G 2854-7 |x431-03 
1200 562-97 1634: 18 73 2157-4 | 47955 |} 2869 0°37 
1207°3| 561-98 ||b 1648-8 | 517-70 2160-6 | 479 7°16 
1217°8| 560-77 16556 | 517-715 2187-1 | 476-93 H’ = |*393-59 
1237-8! 55913 || 1693-8 | 514-65 2201°9 | 475-90 

Table II, embracing determinations of 111 wave lengths, has 

served as the basis ford the construction i Bi interpolation curves 

which are herewith submitt ed to the 

} found 
for the fs between A and B, or between B and C, on account 
of the absence of the requisite measurements. 

Tasie III. 
é 2 é a foe Es é 1 

. ay : f ° fps 2 5 pr 4 3 Ou 

F fe ls Be ee 1} 8 Be cS | s | 34! sé | es 
| Bx | € | £2) Be | ET ta| FS | & | e288 | Be 

eo | ere. Fs eige) “A +S 1s? | se 
- | lp } zoo | 655 05 630:30 | 609°72 |... Iir000 |590°45) _. 

r0 | 652-35 |772ll 10 | 6#B-30 [7204] 10 607-45 et 10 568-80 th 
20 | 649°70 | 5.6, |} 2° pie. 20 | 605-50 __ 20 587°10) 65 
30 | 647-10 | .55]| 30 | 623-90 | 205 || 30 | 60355 |1°9° | 30 586-05) Va, 

644°60 | 5.55|| 4° | 621-85 | OY 8|| do | 601-65 | 12" || 4058455) 1x, 
642"10 | 155] 50 | 61967 | 5 50 | 599°80 | | 3? 50 |583-05 | 7 

| 63960 | 5.44|) 60 | 617-47 | Fge|] Go | 59800 | 23° |] 60 581 65 en 
70 | 637-20 9:30 || 70 | 615-62 roa || 7° | 595-70 5 || 7° \580°25 pas 
Bo | 634.90 | 5.3,]} 80 | 613-70 | 77] Bo | 93°85 | U 80 578-85) | 35 
go | 632°60 23y 9 611°69 90 | 59215 ee kde - 

Nei 
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Tasie II—(continued.) Ps 
no o ™ © a o au oS 

Gs| eg | 2 | Se] e2 | 8 | asl se | el Se] fe | 2 

| a |" |e |e | 9 |e |e a lle 2 14 
4 1100 | 576:20] |. 0°85 || 10 | 492°05 | 70 | 455-65} . 
; | aya8 syd is Fes oBo|| 20 | 491-25 pr Bo | 45480 | 28? cS 
3 | 573-35 1-35 bo eet 0-75 || 30 | 4 10-50 0-90 | <9 454-05 rsd 

4 0 | 572-00 U5 |0°75|| 40 | 48960 | 6.2, ||2500 | 453-30] 9.55 
4 4o | 570°65 FD 75 50 | 488-80 éte 10 | 45255 ee 
| 50 | 569°30 | roe eee aoe 0-70 4 8-05 | 6.45 || 20 451°80 | «. 

6a |Sbees |" 5 ae Sor 0-75 || 70 | 487-30 rbd jo | 451-10 nae 
70 | 566-80 | 173° || 3° | 31972 | 0-70 || 80 | 486-46 | 9 9¢ || 40 | 450-40] 565 
80 | 565-50 a 0}; Jo Pb o-70 | 485-60 ons 0 | 449°75 0-70 

| 564-20 ee 2 : ee 0°70 |j2100 | 484-85 ons 449°05 | 0.65 | * 
1200 | Sago . 5 © |517°65| 95 || 16 | 484-03 1:26 || 7° | 448-40} o-26 

561-65 |? - 1625 0-75 20 | 4 BIT 4 80 | 447°70 me 
20 560-45 | 12° bes raigh 0-70 30 | 481-60 AE g° | 447-05 oth 
30 559°25 | * a wees: ae 0°70 |} 40 | 481-00 ond it 446° 40 o65 
do | 558-05 | "22 1479 | 95 || 50 | 48026 |°°'74 1 10 | 445-75 | 0-65 
50. | 556-80 | 1°32? {770° a 0701] 60. 47929 | 9.97 || 20 "10 | 6.65 
60 | 555-60 |e oe eo 1 272 || 7° | 47800 | 1.73 ]] 30 | 444-45 | og 
70 | 554-50 en tid deat ene ji ee | 476°87 61 40 | 443-75 ns 
Bo | 853-30 | 122|| 30 | 51185 |g 75 (476-26 | 034|| 50 | 443-05 0-60 ' 
go | 552-2 1:05]| 40 | Strr 0:70 ||2200 47592 sen 442-45 o- 

1300 | 551-1 tio 20 pide o:80 10 | 475-32 oe 7o | 440-75 ee me 
10 | 550-36 ee 60 ied 0-:70}} 20 | 47450 ois 80 | 441-15 | Ce, 
20 a a ‘ mt 0-70 30 | 473-70 é go | 440-55 oto 
30 | 547-47 | 1.66 = 4 5 0:70 || 40 | 472°80 ya 8 2700 ped ote 

40 | 546-41 | 1.37 [1890 | 506 Bo | 222 || 5° |472°00| o95|| 10 | 43935 | O55 
Bo | 45-10| 7.7) 06-15 0°65 |} 60 | 471-15 85; 2° 438 okt 

Go | 544-00 | 5.83 || 55 | Bo540|2°9|| 70 | 47030 | Faq || 30 | 438-25) C5 
70 | 543-17 | 5.93 30 ) 80 0-70 || 80.) 46950} 6g, || 40 | 43770) 6.65 Bo | 542-24 | 2.9 re - ° | o-70 468-70 | 5.45 || 50 43710 60 

90 | 540-80 | 598] 8 | 353.45 | 005/230 | 467-95] 5.75 || 60 | 436-50 | 5 go 
1400 | 540-10 | aes Pi ‘ = o-70 To | 407-20 ee 70 435-90 660 

10 | 538-83 | 7.38 || oo | Bon 5 |222|| 20 466-45 | OZe || 80 | 435-30 | Ose 
20 | 537-77 a be 40, | 0°85 || 30 | 465-80 | Cee || go 75|o ae 
30 | 536 43) 7 4 “a 0:50 |) 4o | 465-15 365 2800 | 434-20 pai 
40 | 535-23 | 5.80 Sonn | 0°60 || 50 | 46450 | See || 10 | 433.60 | 2° 
So 1534-43 | 0 a3 ll so | sonrss | Oe | 46385 | O55 || 20 | 433-00] Ore 
60 | 533-60 ° 10 | 49999 | 0.65|| 70 | 463-25 | O20 l| 30 | 432-45 | 22 
70 | 532-66. be = 498 5 {0°65 |) 80 | 462°65] 8 60|| 40 | 431-90] 0 a0 
80 | 531-50 | 1} aes 0-65 || go | 462-05 055 || 50 | 431 ee 
90 |53050| 502) 2° 497.8? | 0-75 ||2d00 | 461°50 | ©? ba! 

1500 | 529-55 | ae 6 0°70 || 10 | 460°95 | | 5 || 70 | 430-10 
10 | 528-60 | 99; © | 49610 | 6.70 || 20 | 460-00 | °F 
20 27-65 | 09° bs oe 0°85 || 30 | 45910 | © 5 
30 |526-75 | O99 || 5 picker 0-801} do | 458-25 | © 
lo | 525» ‘ 457-35 f [E58 OB ke |Bess[ee | S| Srs 288], | 
To find the wave length of any line in Kirchhoff’s table; or 

upon his chart, from a III, it is only necessary to employ the — 
simple formula = — Gy (x — #) ad 

in which 2’ represents ‘i wave length sought and *’ the-optiee ce 
ponding line upon Kirchhoff’s scale; 4.the wave length of the 
next lower line * in Table III, and Al the ot differ. 
ence also given in the table. Tt is not ne n any case to — 
employ second differences. The following table will serve to 
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_show the degree of accuracy attainable by means of the formula 
above given and the data in Table HL 

Taste IV. 
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one millimeter. From Table I it will be seen 

Ts s 
ways by several units in the second decimal, and not rarely even’ 
in the first, so that Table HIT will give results within the proba- 
ble errors of observation. It must however be remarked that — 
the data for the calculation of Table III have not been equally 
numerous for equal intervals of Kirchhoff’s scale, and the table 
is not therefore eqguadly reliable in all its parts. New measure- 
ments of wave lengths are needed to give greater precision, 
especially between the numbers 890—1000 and 1080—1090. 

Kirchhoff’s measurements have not hitherto been extended 
beyond the line G. For this portion of the’ spectrum we po 
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sess the beautiful photographic charts of Mr. Rutherfurd extend- 
ing from b to H’. ese charts are not however at present avail- 
able for the determination of wave lengths, because the sae 
upon them beyond G have not yet been identified with li 
whose wave lengths have been measure 

The very numerous measurements of Mr. Huggins* ns the 
relative positions of a great number of spectral lines character- 
istic of particular elements. ‘To give these measurements a real 
value the corresponding wave lengths must be determined asin 
the case of Kirchhoff’s lines. Iam not at present able tostate 
to what extent this has been done, or whether it will be possible 
without a great number of new measurements of wave lengths 
to reduce the scale-numbers given by Mr. Huggins to the wave 
standard. If this can be done, we shall be able to fill up the 

portion of the spectrum beyond the line G not examined by 
irchhoff, and for which Ditscheiner’s measurements are not 

available. + 
In any event the tables and formula above given will enable 

an observer to determine the wave length of any new spectral 
line by simple comparison with Kirchhoft’s chart, provided only 
that the line lies between B and G. In practice I suggest that 
this comparison may be readily made directly. Let for example 
three or four flint glass prisms be used with the spectroscope 
as to give an amount of es pp apse vases equal = that 
of Kirchhoff’s apparatus. If no ale telescope be employed 

with an object glass of about 18 ao focal length, it Pi be 
easy to place Kirchhoff’s chart in such a position that the re- 
flected image of any small portion of it shall be in the field of 
view of the meni et 5 telescope at the same time with the direct 

eo ee 

Weis 

aoe 

* Philosophical ——— for 1864; also Pogg. Ann., exxiv, p. 2 ie 
ce the above was written I have succeeded, by comparing ae lines upon 

i anaelen scale wit ‘hanes upon Kirchhoff’s scale, in constructing interpolation 

together with Prin lengths of all the elements given 
—W.G. Nov. lst : he 



. 

¥ 

8 W. Gibbs on a normal Map of the Solar Spectrum. 

chart, has been determined, the wave length may be found from 
Table III. — , 

length of a given line may be found with very nearly as much 

precision as by direct measurement with a ruled glass. For in 

a large spectroscope with five or six prisms of high dispersive 
ower, the angular separation of two lines differing in wave 
ength by only a single millionth of a millimeter, is so great that 
the interval may be readily divided into hundredths. Of course 
the magnitude of this interval for the same system of prisms 

will differ in different parts of the spectrum, being greatest for 
the most refrangible rays. But the interval will always be suffi- 
cient to give us the advantage of determining a small difference 
in magnitude by the measure of a considerable distance in space. 
To the best of my knowledge this method of determining wave 
lengths is new. 

The spectroscope enables us however to determine wave 
lengths by another method which, though not new in principle, 
has not.received the attention which it deserves, and has been 
applied in practice only in certain cases. I refer to the employ- 
ment of the interference bands of Talbot, an application first 
made by Esselbach* in the measurement of the wave lengths o 
the ultra-violet rays. The method in question exhibits an ex- 
traordinary degree of precision when a spectroscope with several 
prisms of high dispersive power is employed, since in this case 
interference plates of considerable thickness may be used so as 
to produce very numerous dark bands. By measuring the num- 
ber of bands between the given spectral line and two other spec- 
tral lines whose wave lengths are known, the wave length of 
the line in question may at once be found.t This method pos- 
sesses the farther advantage, that by employing several inter- 
ference plates of different thicknesses or different kinds of glass, 
a number of independent measurements may be made, the mean 
of which may be taken. A number of observations may also be 
made with a single plate and different pairs of comparison lines. 
_ The chart which is herewith presented to the Academy must 
be regarded simply as a first approximation to a normal chart of 
the spectrum. It contains 187 lines, the wave lengths of which 
have been accurately determined. The chart is drawn to ascale 
of millimeters, and in entering the lines of the spectrum upon 

* Pogg. Ann., xcviii, 513. 
¢ See Miiller’s Lehrbuch der Physik und Meteorologie, Bd. i, p. 850. 
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it each millimeter of the chart corresponds to the ere 
of a millimeter of wave length. The probable error of m 
ment in determining vs wave length does not pinaily xvod 

chart, while the seven principal io of Fraunhofer are denoted 
by the usual letters, Tn order to permit a comparison of the 
lines characteristic of different Saco closely related to each 
other in their chemical properties, or belonging to the same natu- 
ral groups, several impressions of the scale have also been printed 

which are produced by any one element. For aes same Treason 
it would probably be impossible at present to determine whether 
there is any law governing the wave lengths of the spectral lines 
belonging to the elements as regards their intervals or distribu- 
tion over the spectrum. The conviction that precise knowledge 
of these and similar points must depend upon a knowledge of 
wave lengths and not merely of indices of refraction, has led me 
to make this first attempt to form a normal map of the spectrum. 

s a first attempt merely it is a imperfect, but my 
object will be fully attained if I shall have succeeded in point- 
ing out the path to be followed in the fature discussion of the 
subject. 
a: grateful acknowledgments are due to Prof. J. KE. Hilgard 

er whose superintendence most of the curves which I have 
pone le for smaiepobathion have been drawn in the office of the 
Coast Survey. To Mr.S. P. Sharples I am also indebted for 
much assistance in the work of computation. . 

bridge, July, 1866. 

Postscript.—Since the above was written I have received a 
second paper by Ditscheiner* on the wave lengths of the spec- 
tral lines, in which the author gives the results of a determing 
tion of the absolute value of the interval between two suc 
sive lines of the grating or ruled glass surface employed by him. 
When this value is used the wave lengths of Dg and De become ~ 

* Sitzungsberichte der kaiserlichen Akad. der Wissenschaften, Bandi 280 : 
Am. Jour. Sct.—Seconp Sanies, Vou. XLITI, No. 127.—Jay., 1867. _ : 

2 
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respectively, as measured by Ditscheiner, 590:53 and 589-89, 
which are 0°49 and 0°46 higher than those of Angstriém as given. 
in Table I. Ditscheiner in this second paper has recomputed 
the table given in his first memoir. The results are much higher 
than those of Angstrém or those given in my reduction of Dits- 
cheiner’s first measurements, the average difference being about 
‘4 of one unit. The close agreement of the two sets of results 

given in Table I appears to me a sufficient reason for adhering 
to the values of the wave lengths employed in this paper as data 
for interpolation. 

Cambridge, August, 1866. | j 

Art. Il.—John Francis Encke.* 

JOHN FRANCIS ENCKE, born Sept. 23, 1791, was the youngest 
son but one of the deacon of the Jacobi Church in Hamburg. 
Four years after his birth his father died, leaving the care and 
the education of eight children to his mother, a lady of much 
worth, and happily possessed of great mental energy. 

The first tutor of the boy was Mr. Hipp, a gentleman possess- 
ing considerable aptitude for mathematical teaching; and to his 
onor be it spoken, a man who rendered valuable pecuniary 

assistance to the orphan and moneyless family. Hipp continued 
this material encouragement to young Encke even after the time 
that he entered the College at Hamburg, well known as the Jo- 
haneum. At this College, then under the directorship of Gurlitt, 
who enjoyed a high reputation for classical learning, the boy- 
student rapidly advanced, and in addition to considerable ability 
in Latin composition, his knowledge of Greek was sufficient to 
enable him to translate and enjoy the Lyricks of Pindar. Not- 
withstanding, however, this early classical training, when the 
time came for his entrance at the University, Encke resolved 
henceforth to devote his attention mainly, if not exclusively, to 
the study of astronomy. 

ut here came a very formidable impediment; there were 
ample funds at the disposal of a poor clergyman’s son for a theo- 
logical career, but none for the prosecution of so unusual a study. 
Nevertheless, such was the acknowledged ability, and so deter- 
mined was the inclination, of young Encke, that, as is happily 
not unusual in such cases, all the difficulties yielded at length to 
perseverance, and to bis great joy, in Oct. 1811, he found him- 
self at Gottingen, and a student under the celebrated Gauss. 

rily printed in French; as a condescension, however, or as an in- 
sult to the inhabitants, a German translation was added; in a 
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like spirit even the university matricula of the old “Georgi 
‘Augusta” of Géttingen had the image and superscription of Je- 
rome Buonaparte printed upon it. No wonder then that neither 
Gauss nor astronomy could retain the young student at his 
books, but, obeying the impulse which animated the whole heart 
of Germany, i in the spring of 1818 he took up arms and marche 
to Hamburg for the rescue of his country from the domination 
of the French. After the re- occupation of Hamburg by the for- 
eigner, Encke entered the Hanseatic Legion, then in process of 
formation in Holstein and Mecklenburg, and there he served as 
a sergeant-major in the horse artillery until July, 1814. In the 
autumn of this year he returned to Géttingen and to his astro- 
nomical pursuits, and for nearly twelve months continued a dili- 
gent student of subjects far more peaceable, and far more conge- 
nial to his turn of mind. rtheless the return of Napoleon 
from Elba once more finds him in a soldier’s uniform, but now 
only for a short period, and, happily, for the last time. Water: 
loo and its consequences restored peace to France and to Europe, 
and young Encke, who in peace had no taste for soldiership and 
a uniform, returned, for the third time, to Gdttingen and to 
Gauss. It was thus in the midst of these stirring and erin es 
some events, that the spirits of suc _ bon and 
Wilhelm Struve were disciplined and matured, 

While Encke was serving as a senineatn of artillery in the 
Prussian fortress of Kolberg, he became acquainted with the cele- 
brated Lindenau, at once ‘astronomer an statesman, anc 
the completion of his pa under Gauss, he was appointed, by 
the influence of the former, an sssistant in the petri 4 
Seeburg, not far from Gots. In 1820 he became Vice-direc 
and in 1822 he was appointed Director, in the place of Lindeont 
who returned to his political career. 

It was at Seeberg that Encke commenced and completed his 
important work on the “Transits of Venus in 1761 and 1769,” 
published at Gotha in 1822 and ¥824. He also matured his in- 
vestigation of the comet of 1680, and of the remarkable comet of 
short period which bears his name. Zach’s Cores and 

Otaseraers at Seanete he was ainctaa an atone Associate 
of the Royal Astronomical Society, and at the time of his de- 
cease was the oldest foreign member on our list. In 1824 the 
Council of our Society awarded to Encke their gold medal for 
what Mr. Colebrooke, the President of that day, properly Pio 
nated as “the greatest step that had been made in the astrono-— 
my of comets since the verification of Halley’s = in 1759.” 
Encke had long been on the track of his comet. In 1818 he had 
succeeded in identifying it with the Comet of Mechain pe Mig 
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sier in 1786, and again with the comet discovered by Miss Her- 
schel in 179%, and with the comet of Pons in 1805. The result of 
his investigations was, that this comet, which astronomers have 
agreed to designate as “ Encke’s Comet.” (although he himself 
always modestly calls it the Comet of Pons), would make its ap- 
penance again in 1822, although it would not then be visible in 

urope. Accordingly our Society had the gratification of pre- 
senting to Mr. Riimker their medal for its discovery at Para- 
matta in 1822, on the same oe when they bestowed a similar 
mark of approbation, as we have already stated, on Encke him- 
self, for its rng 

as in these Memoirs, that Encke signalized himself by his 
systematic and most successful application of the principle of least 
squares to a number of astronomical observations. For the meth- 
od itself we are mainly indebted to Legendre and to Gauss, but 
for the first exhibition of its vast practical value, we are indebted 
to the example of Encke. His mind, indeed, seems to have 

en preéminently arithmetical, delighting in the orderly and 
systematic development of what otherwise and to many would 
seem an inextricable maze of figures. Those who knew 
best consider that he probably injured the generality of his math- 
ematical analysis by the fastidious care which he bestowed upon 
its symmetrical arrangement. 

In 1825, at the recommendation of Bessel, Encke was appointed 
to the Directorship of the Observatory at ‘Berlin; the Observa- 
tory itself was both improperly situated, and inadequately sup- 
lied with instruments, but ultimately, at the suggestion of Hum- 
oldt, a new Observatory was erected at the expense of the Prus- 

sian government, Encke maperiniondine personally both its con- 
struction and its interior arrangements. And here, for eight or 

ears after its completion, he conti nued with much assiduity 
pes observe both with the Transit Circle and the Equatorial; but 
his natural tastes did not lie in instrumental Spam and 
after the discovery of numerous small planets by variou observ 
ers, he devoted himself with much success to the caved gation 
of olanetary disturbane 

labors of Eneke { in reference to the comet which bears 
his name have already been referred to. Having carefully taken 
into account the perturbing action of the planets on this comet 
during several successive periods, he established the remarkable 
fact that there is some extraneous cause in operation which con- 
tinually diminishes the comet’s periodic time. This is evidently 
the effect which would be produced if the comet suffered a re- 
sistance — moving in a very rare ethereal medium, and accord- 
ingly this is the explanation proposed by Encke, and at present 
aaaeally aces by astronomers. 
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Encke has also, as already mentioned, devoted special atten- 
tion to the subject of the perturbations of the Minor Planets 

In the Appendix to the Berliner Jahréuch for 1837 and 1838, 
he expounds in detail the method of calculating these perturba- 
tions which had been long used by himself and other German 
astronomers, and which was originally given by Gauss. In this 
method the perturbations of the six elements of the orbit are 
computed for successive equal intervals of time by means of 
mechanical quadratures, and from the values of the elements 
thus found for any given time, the co-ordinates of the body at 
that time are determined. 
Now this method, although a very beautiful one in theory, is 

attended with the disadvantage of requiring the determination 
of double the number of unknown quantities that are really 
wanted, and the calculations which must be gone through con- 
sequently come excessively long. 

As the number of the known minor planets became larger, 
the want of a readier method of computing their perturbations 
became more and more pressin 

Encke was thus impelled to ‘devise a mode of applying the 
method of integration by quadratures directly to the differentia 
equations of motion of the a body, and he published an 
account of this new method in the Proceedings of the Berlin 
Academy for 1851. In this hunt he refers the place of the 
body to rectangular co-ordinates, and he determines the ur- 
bations of its movements during anes short intervals of 
time by a direct computation of the changes — in the 
three co-ordinates by the action of the disturbing plane 

He estimates that the labor of computation is jaca by the 
new method to i see one-half of that Meer by the method 

this paper when he published his own Memoir, —_ — 

he introduced into the Berlin Ephemeris. The history Be astro- 
nomical ephemerides is not a little varied and curious; a concise 
ag of it will be found in the fourth volume of the Memoirs 

yal Astronomical Society, on the occasion of the coun- 
cil of the Society presenting Eackn. through their eames: 
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Many other labors of Encke may also be found in the Me- 
moirs and Monthly Reports of the Berlin Academy, in the As- 
tronomische Nachrichten, and in four volumes of the Berlin Ob- 
Servations. He is also wel] known by the publication of several 
excellent speeches, and especially for a memorable é/oge on the 
celebrated Bessel. 

Encke visited England in the autumn of 1840, in order to be 
present at the meeting of the British Association, and for the 
purpose of inspecting the English Observatories. His account of 

of a teacher, than when his pupils speak well and lovingly of 
him. They see the man in his weakness and in his strength. 
So it fared with Encke. They bear strong and uniform testi- _ - 
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them a severer example. A man such as ie absorbed in his 
work, and shutting himself away from the outer world, was likely 
to be sometimes abrupt, or laconic, or even incautious, in his ut- 
terances; these minarations, from the eir bluntness or their trath- 

his own life, and urge his favorite pupils to ian from 
experience lessons of moderation and self-restr aint, both in pass- 
ing their judgments on the labors of others, and in the amount 
of labor which they felt it their duty to exact from themselves. 

There occurs but one more question regarding this great and 
venerable man; the writer of this memoir gladly adopts this lan- 
guage, great and venerable, because they are the very words se- 
lected by men who served him long and who knew him well, 
and who are themselves doing good public service in their own 
day. Itis well known that great theological activity, not to say 
theological strife, surrounded Encke and every other intellectual 
thinker in Germany; it may not, perhaps, concern us, simply as: 

efforts of the human mind. In reply to this question, we are 
told by those who knew him intimately, that Encke ‘retained 
through life the strength and simplicity of his early faith; and we 
also learn that he was heard repeatedly to say, that one of the 
greatest pleasures of his life was derived from the fact, that one 
of his sons had become a minister of the Gospel. 

Art. IT.—Shetch of the Geology of Northeastern Dakota, with a 
Haron he a short visit to the celebrated Pipestone Quarry; by F. V- 

AYDEN, 

of the och in which the pipestone pee is s Ioektedt froth the 
fact that no well-defined organic remains co . be found. There- 
fore certain facts are noted down with the- ee that they may 



16 F. V. Hayden on the Geology of Northeastern Dakota. 

hereafter aid in the solution of the problem of their age, inas- 
much as their geographical distribution seems to be quite ex- 
tended. 

In October last, after my return from a tour of exploration to 
the “ Manvaises Terres” or “Bad Lands” of White river, I too 
advantage of an opportunity that presented itself to rer some 
portions rof Dakota Territory on the _ side of the Missouri 
river not hitherto examined by me. 1 there made sme start- 
ing point the village of Yankton, the capital of Dakota Terri- 

loeated on the Missouri, about twelve miles above the 
mouth of the James. At this point we observed a large expo- 
sure of the yellow calcareous marl beds of No. 8, Niobrara Di- 
vision, forming along the river ara vertical bluffs, extending 
sometimes several miles. ‘I'he rock varies in texture from a 
nearly white, soft chalk, much like our chalk of commerce, to a 
somewhat compact limestone which is used for burning into lime 
and for building purposes. Thick beds of this chalk present a 
marked nies color from ake presence of a greater or less amount 
of th xyd of iron; otherwise it could hardly be distin- 
guished ones the chalk of Europe, and without doubt would 
serve the same economical purposes. The organic remains found 
here are not very numerous in species. The most abundant 
shell is the Ostrea rece Conrad, which seems to have been 
as gregarious and to e aggregated together much in the same 
way as the little opens iekioh is exposed when the tide recedes 

‘along the shores of the Sea Islands of South Carolina. Near 
the base of No. 3, there are layers of rock several feet in thick- 
ness, made up almost entirely of one or more species of Jnoce- 
ramus, one of which has been identified as J. problematicus. The 
fish remains are quite numerous, diffused throughout the rock. 
Fragments, consisting of jaws, ribs and scales, are found in the 
greatest abundance, and Mr. Propper, = ie of Yankton has 

eded in securing some nearl pecimens (unde- 
scribed) from the quarries eae bie om af if oben extends 
for four hundred miles along the Missouri river, and I am con- 
vinced that when carefully studied, it will be found to represent 
the _ Chalk beds of Europe, ‘and be employed for similar 
econom urposes. 

The Cretancoal rocks of the Missouri river ape been num 
bered in the order of superposition, Nos. 1, 2, 8, 4, 5, and all 
of these divisions have been located in oti "geological scale by 
the unmistakable evidence of their organic remains. We fin 
therefore that this portion of Dakota is occupied pins aitagl or 
nearly so, by the middle member of the Cretaceous series. The 
soft and yielding nature of No. 8 is well shown - the topo- 
 , features of the country, where all the slopesare gentle 

ir descent, and for the most part covered “i a a Xs 
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growth of grass; for the soil which is composed of the eroded 
materials of this group is quite fertile, and in ordinary seasons 
produces excellent crops, and is especially adapted to the growth 
of cereals. 

From Yankton our course was nearly forth, up the west side 
of James river. Our path led over a gently rol! ling prairie for 
sixty-five miles, with not a tree or a bush to greet the eye. 
There were no cut bluffs along ibe little streams over which we 
passed ; the sides of the hills bordering the valleys sloping at 
avery toderate angle, and bee covered with a thick growth 
of grass. No rocks were seen in place until we arrived at Fort 
James, about twelve miles below the mouth of Firesteel creek, 
a branch of James river. Erratic rocks of all sizes and texture 
were visible on the surface everywhere, more especially in the 
valley of James river and its tributaries. 

At this point on James river, uncovered by the scooping out 
of the valley, is a large exposure of reddish eniauak 4 uartz- 
ites, differing somew hat in structure and appearance ttee any 
rocks hitherto observed by me on the Upper Missouri. They 
cover a considerable area in the valley of the James at certain 
localities, but nowhere are they exposed at a thickness of more 
than twenty or thirty feet. Indeed they have been much worn 
y water, so that they project above the surface in large squa 

masses, suggesting to one in the distance a village of log “borate 
The rocks are mostly reddish and esh-colored quartzites, so 

a 
izontal as well as a vertical fracture, and the Lieisilieea iets 
breaks across what appear to be original laminze of deposition. 
These lines or bands are seldom horizontal; but much wave 
and meaatee as if the siecle had been deposited i in shoal or 
troubled waters. The illustrations of ripple or wave segrom 
in these west are very numerous and beautiful. There is con- 
siderable variety in the texture of the rock; some of it is a very 
fine, close-grained quartzite, so that when worn by water it pre- 
sents a smooth glistening surface like glass. Again it is filled 
with small water-worn pebbles, forming a fine pudding stone ; 
again there are layers of siliceous sandstone, which separate into. 
slabs varying from one fourth of an inch to several inches in 
thickness. This rock is very useful for building purposes, and 
as been employed at this point by the U.S. army officers in 

erecting the numerous buildings that constitute the fort. I 
looked diligently wherever the rock had been quarried, for some 
traces of organic remains, but none were visible. Resting upon 
the quartzite at bee locality, i is a Mea of black plastic clay, ae 
cisely like No. 2 Cretaceous, as seen along the Missense rive 
near the mouth of the Vermilion. I found no 

_ Am. Jour. Scr—Seconp Srntes, Vou. XLIII, No. 127. Sagal 
i ee 
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, but there were numerous specimens of cone in crystals, 
which characterize it in other localities. Resting on No. 2 is the 

Chalky marl of No. 3, not differing in aaa from the same 
rock before described as occurring vat ankton on the Missouri 

river. It here contains an abundance of its characteristic fossil, 

rom an examination of the slope above, I estimated its entire 
thickness at this point at from 80 to 100 feet. 

The formations at this locality, in descending order, are as 
follows: a. Yellow chalky marl No.3; 5. Black plastic clay with 
selenite crystals, undoubtedly No. 2; ¢. Reddish and rose-colored 
uartzites. 

From Fort James we again proceeded across the undulating 
seth in . ig apceiae a little south of east, about 635 miles, to 

Fort , at Sioux Falls, on the Big Sioux river. Nothing 
of eal iateest; ina geological point of view, met our eye 
except a small exposure of the reddish quartzite in the valiey of 
oe river. The soil of the prairie over which we passed, 

so the superficial deposits as shown along the streams, 
gave echasiaveioalsbe evidence that the surface features of all this 
region are due to the wearing away of the Cretaceous rocks 
2 and 3, and that they are the immediate underlying forse stil 
The most eee — which met the eye everywhere, 

a 

7 

were the boulders which cover large areas so thickly as to ren- 
der =. imposible ante! they are removed. ‘These rocks, 
however, will be found to be very useful to future settlers for 
ee and other economical 

x Falls there is a remarkable exhibition of the same 
red oad vessensied nubian described at James river. The 
are here exposed only in the valley of the river by the removal 
of the superincumbent Cretaceous rocks. The falls are five or 
six in number, oxten din the a distance of half a mile, and have a 

‘here are also beds of pudding 
stone, and the most beautiful illustrations of wave and ripple 
mornies that I have ever observed in my geological explora- 

ae was unable to discover any well defined fossils, but wher-— 
ever the surfaces of the rocks had been made smooth by the 
attrition of water, quite distinct rounded outlines of what ap- 

to be bivalve shells could be seen, so numerous that the 
rocks must have been charged with them. The matri x is 80 
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elose grained and hard, that on breakin rock no trace o 
the fossil could be found. Iam secaeea however, that the 
rock is tilled with organic remains, but they. cannot now be sep- 

arated from the matrix so as to be identified. 
From Sioux Falls to the celebrated Pipestone quarry, the i 

tance is just 40 miles, measured with an odometer. Direc 
a little east of north. We passed over a similar andataaied 
prairie, with but one small tree along the route, and but one roc 
exposure, and that occurs about four miles south of the quarry. 
The rock is a very hard quartzite, composed largely of water- 
worn pebbles, quartz, jasper, small clay nodules, chalcedony ; 
some of the rock is a quartzose sandstone, other portions are 
fine grained siliceous rock. It lies in regular layers or beds, dip- 
ping “at an angle of about 5°, 30° S. of E* 

On reaching the source of the Pipestone creek, in the valley 
of which the Pipestone bed is located, I was surprised to see 
how inconspicuous a oa it is. Indeed, bad I not known of 
the existence of a rock in this locality so celebrated in this re- 
gion, I should aces passed it by almost unnoticed. A single 
glance at the red quartzites here, ussured me that these rocks 
were of the same age with those before soctiiaeie at James and 
Vermilion rivers, and at Sioux Falls. e layer of Pipestone 
is about the lowest rock that can be seen. It rests upon a gray 
quartzite, and there are about five feet of the same gray quart+ 
zite above it, which have to be removed with great labor be- 
fore the Pipestone can be secured. About 300 yards from the 
Pipestone exposure is an escarpment, or nearly vertical wall of 
variegated oe directly across the valley, Each 
end of the wall pas n view beneath the superficial cover- 
Sica of ae prairie. Tea is alte half a mile in length. About a 

this point is rome 50 feet. Note a treecan be seen; only a few 
we: ppishes growing among the rocks, There is a hittle stream 
of clear, pure water flowing from the rocks, with a perpendic- 
ular fall of about 30 feet, forming a beautiful cascade. The evi- 
dences of erosion were very marked, and the question arose— 
how could all the materials which must once have existed here 
joined on to these walls, have been removed, except by a stream 
much larger and more ‘powerful in its erosive action than the 
one at present flowing here? mee is a slight inclination of ac 
beds from 1° to 8°, about 15° 
About 200 yards oe of the quarry are five massive 

boulders, composed of a very coarse flesh-colored feldspathie 
ite, — much ike that which forms the nucleas of the 

 * Tam diy indebted to Col. Knox, commandant of Fort ” ee 

examinations, 
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The first detailed account of the Pipestone ce. that I have 
been able to find, is that of Catlin, in this Jou 1 (2h XXxViii. 

that paper he regards them as of = same age with the Huro- 
nian rocks of Canada and Lake Supe 

At the time Mr. Catlin made his et to the quarry he sent 
a portion of the peer to Prof. C. T. Jackson, of Boston, for 
analysis. Prof. J. a e it the name of Catlinite, with the fol- 
lowing composition 

Water, - - ; : Sida 
Silica, . . = é 48-2 

Alumina, - - < - ~ 282 

Magnesia, . = i 6-0 
Peroxyd of iron, - : = 20 
Oxyd of manganese, - * a 0-6 

Carbonate of lime, . ain Bell 
Loss (probably magnesia), - - 1-0 

100 

The Pipestone layer, as seen at this point, is about 11 inches 
in thickness, only about 24 inches of which are used for manu- 
facturing pipes and other ornaments. The remainder is too im- 
pure, slaty, fragile, &c. This rock possesses almost every cola 
and texture, from a light cream to a deep red, depending upon 

annual visit to secure a portion of the precious aueet They 
laced a higher value on the rock, because, while being so firm 

in texture it is so easily wrought, ‘and because they could make 
far more beautiful and showy pipes than from any other mate- 
rial known to them. ides, this was and is now, the only — 
locality from whence the true pipestone can be obtained, and 
the labor is so great in throwing off the five feet of solid quartz 

Fe eee 
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ite that rests upon it, that the rock has always been rare. For 
a mile or two before reaching the quarry the aise is strewed 
with fragments gsi have been cast away by pilgrims. 

early all of our writers on Indian history buve invested this 
th a muwlicn of legends or myths, They have rep- 

resented the locality as having been known to the Indians from 
remote antiquity, All these notions, Tam paring. will ed 

even as Jong a perio . Icould not finde trace of a stone im- 
plement in the vicinity, nor could 1 hear that any had ever 
been found; and indeed nothing could be seen that would lead 
one to suppose that the place had been visited for a longer pe- 
riod than fifty years. All the excavations could have been 
made within that time. There are many rade iron tools scat- 
tered about, and some of them were —_ out of the ditch last 
summer in a complete state of oxydati 

Again, it does not appear that in the anand which have been 
opened i in nits Mississippi oe so extensively, any trace of this 
rock has ever been found. It is well known that the pipe is the 
nats sarees: of the dead man’s possessions and is almost in- 
variably buried with the body, and if a knowledge of this rock 
had extended back into the stone age, it is almost certain that 
some indications of it would have been brought to light in the 
vast number of mounds that have been opened in the valley of 
the Mississippi. Pipes and other ornaments, made from steatite, 
have been in use among Indians from the earliest indications of 
their history, and they ¢ are still manufactured from this material 
on the Pacific coast. 
Now the question arises as to the age of the rocks we have 

attempted to describe and which include the pipestone layer, 
ies to the — of well defined organic remains, the prob- 
m becomes a cult one. ‘heir exceedingly close-grained, 

compat, apparent y metamorphic character, would direct one’s 
attention to the older rocks, perhaps some member of the Azoie 
series ; mt if the impressions seen at Sioux Falls are those of 
bivalve shells, we must look higher in the scale. But in order 
that we may arrive at an ap roximate conclusion, let us look at 
the geolog y of the surrounding country. 

ready know that the limestones of the upper Coal Meas- 
ures are exposed at Omaha City, and continue up the Missouri — 
river to a point near De Soto, almost twenty miles farther, where 
they pass from view beneath ‘the bed of the river. Overlapping 
them is a coarse sandstone com posed of an aggregation of ‘parti 
cles of quartz cemented with the peroxyd of iron. This a 
every color from a deep dull red to a nearly white. gehen 
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of deposition are very much inclined and distorted. Near Black- 
bird till numerous dicotyledonous sein have been found, and 
many of these plants occur in a tzite so close-grainel that 
the lines of stratification are near| oe or cai obliterated, yet the 
impressions are distinct. This quartzit: forms a valuable quarry 
near Sioux City. The coal seam included in this formation, 
(Lower Cretaceous, No. 1) crops out forty miles up the Big Sioux, 
or within sixty miles of Sioux Falls. “Between Sioux City a nd 

- Yankton we have at least oni members of the Cretaceous se- 
ries. Near Fort James we find that two —— of — aa 
ceous series (Nos. 2 and 3) rest upon the quartz The surfac 
features of the whole country, with the soil pie ‘drift, paticate 
that the immediate underlying rocks are of Cretaceons age. 
it not possible therefore, that the quartzites that include the pipe- 
stone bed, belong to the supra- are eh pakic ae Sahat 
or even to an extension downward of Cret: 

Prof. Hall, in an interesting geological memoir, rae recently 
before the American Philosophical Society, gives an penne: - 
a tour into Western Minnesota, and many of the rock exposu 
which he describes must be of the same age with those inti 
in this paper. He seems to 5 proceeded west from St. Paul to 
St. Peters and Fort Ridgely on the Minnesota river. From Fort 
Ridgely he continued west to Lake Shetek, which is not more 
than forty miles from the pipestone bed. Prof. Hall describes 
a wall of red quartzite at this locality, which he thinks is o 
same age and character with that at Pipestone creek. Iam con- 
vinced that not only the rock at Lake Shetek, but at many other 
localities which he describes with great care, are of the same 
age. I was informed by intelligent land surveyors in Dakota 
and Minnesota, that these red quartzite exposures extend very 
far to the north. Prof. Hall regards these quartzites as of the age 
of the Huronian series. is Opportunities for tracing these 
rocks from the north and east were excellent, and his opinion is 
entitled to great weight. 

Acad, Nat. Sci. Philadelphia, Nov. 10, 1866. 

Art. IV.—New Classification of Meteorites, with an Enumeration 
of Meteorite Specees ; by CHARLES UPHAM SHEPARD. 

THE arrangement here proposed differs so widely from the two 
formerly put forth by me, as to be really new. The changes 
introduced will, I trust, appear as flowing naturally from the 
recent progress ‘of the study. The localities by which the system 
is illustrated are such as are represented in my collection, now 
deposited in Amherst College. A number of localities found on 
my previous lists as well as upon those of others, are omit 
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either because a degree of doubt hangs over their meteoric ori- 
gin, or for the reason that they have suffered artificial alteration, 
or been too largely exposed to terrestrial decomposition. 

CLASSIFICATION OF METEORITES. 

’ f  Sub-Class 1. Ord. Ist. Feldspathic. 
i Eucaitic. Cuntains one or more species of 
E Crystalline: earthy in- feldspar. 
4 dividuals distin et. Ord. 2nd. “Augitic 
: (Evxpizos, distinct.) Contains augite. 

(Ord. Ist. Psammitic. (Wappos, 
nd. 

Has the cheat of sandstone. 
lees II. Ord. 2nd. Hovwar. 

ae a SCRITIC, Compa actly m massive 
Earthy —— { Ord. 3rd. Oohiti 

ian ne in With oatifie grains, 
wee. (avexpvos,indiatinct) Ord. 4th. Porphyritic. 

Sub-porphyritic 
Sew 5th. Basaltic. 

Trappean 
and a (Aran6s, soft.). 

wee —— Il. 
HRACIC. Ord, org sintaene (a, privative 

Black (Avdpa, coal.) anos, firm.) 

\ 

o if b Class T. , 
4 CLASS II. bsg LITHIC, re uae ing ae 
E LITHOSIDERITES, | More than half stone 
; Stone and iron, (TlAgwov, an ) xs — “ound — 
§ mixed. 4 

(Acdos & Zrdxpos, Sub- — * Ord. Ist. — (Miyrip:, to 
; iron.) EIOL 
; Less than if i ( Stone and | iron much mixed. 
E (Mawr, less.) 

3 Sub-Class I. 
PsaTuaric. Ist. Chalyptic. (Xarvy, steel.) 

Brittle. or brit- go like, 

(Ord. Ist. Agram 
Without ‘iar when etched. 

ie Ord. 2nd. Sporagramm: 
: CLASS III. With rst Hie 
r SIDERITES. — < Ord. 3rd. ic. 

Chiefly iron. papery Lines ery ry small 
Ord. 4th. 

Saeea aaa: 
Ord. Sth. Me, cen 

ines coarse aT 

Ord. 6th. Teeniastic. Cig 
Banded. 

te aiaeta 4 
igh.) 
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Sus-cuass I, 

Orver Ist. 

1. Stannern, Moravia, May 22, 1808. n 
2. Juvenas, France, June 15, 1821. 

5. Petersburg, Tenn., U.S. A,, 

, 1855. 
Orver 2d. 

1, Chassigny, France, Oct. 3, 
2; arts ve . carolina 5S. A, 

M 
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2.9. Luotolaks, Finland, ee - 1813. 

Evcriric. 

Feldspathic. 

6. Bialistock, Poland, Oct. 17, 13 

7. Nobleboro, Maine, U.S. A,, 
1823. 

8. Manega on, July 26, 

Augitic. 
5. {8. Ensisheim, France, Nov. 7, 1492. 

| Shalka, India, Nov. 30, 1850. 

Sus-cuass. II. Dysoriric. 

Orper Ist. Psammitic. 

1, Erxleben, Prussia, April 15, 1815./4. Simbirsk, Rus 
2. Bethlehem, New Yo: rE. S. A.,|5. Pillistfer, Rosa go 

ug, 11, 1859 3. Klein Menow, Mockicineng. oe 
7, 1861. 3. Kleinwenden, Prussia, Sept. 16, 

1843. 

ORDER 2nd. 

1. Paulograd, Russia, May 19, 1826. 

2. Zaborzika, Russia, April 10,1818. 

3. sa Austria, Nov. 20, 

bet, Baltic Sea, May 13, 1855. 
: Charkow, Russia, Oct. 13, 1787. 
6. Linum, Prussia, Sept. 5, 1854. 
7. Castine, Maine, U.S. A., May 20, 

4 

8. Alboreto, Italy, July, 1766. 
9. Futtehpur, India, Nov. 80, 1822. 

10. Kakova, Hungary, May 19,1858. 
11. Aumiéres, France, June 4, 1842 
12. Utrecht, Holland, ~~ 2, 1843 
13. Lucé, France, Sept. 13, 1768, 
14. Milena, Croatia, April 26, 1842. 
15. Slob dka, Russia, Aug. 10, 1818. 
16. New Concord, Ohio, U.S. A, 

6 May 1, 1860. 
17. Girgenti, Sicily, Feb. 10, 1853. 
18. Uden, Holland, June 12, 1840. 
19. Buschof, Russia, June 2, 1863. 
20. Angers, France, June 3, 1822, 

Howardic, 

oI. a Russia, Mar,12-13, 

22. pcx. Boheuti ia, Sept. 3, 1808. 

‘ Bachmut, Russia, Sept. 15, 1814. 

St. Denis, Belgium, sh 7, 1855. 

Apt, France, Oct. 8, 
Linn, Iowa, U. 8. es Feb, 25, 

27. Polita, Russian Germany, Oct. 

Nashville Tenn., U.S. A., May, 

Forsyth Georgia, U.S. A., May, 

Des N New Jersey, U.S. A., Aug. 

Tirlemont Belgium, Dee 7,18 
High Possil, Scotland, Apel 5, 
1804, 

31. 

32. 

33. Moradabad, India, Feb. 1808. 
34. Durala, India, Feb. 18, 1815. 

. Yorkshire, Eng., Dee. 13, 1795. uw or 

36. Darmstadt, Hessia, 1815. 
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87. Nerft, Russia, April 12, 1864, 
38. Macerata, Italy, May 8, 1846. 
89. Dhurmsala, India, July 14, 1860. 
40, Wessely, Moravia, yo 9, 1831. 
41. Sales, France, March 8, 1798. 
42. Favars, Reanee, Oct. ‘21, 1844. 
43. Heredia, Costa Rica, Apr. 1,1857. 

44, Vouillé, France, May 13, 1831, 
45. Toulouse, France, April 10,1812. 
46, Constantinople, Turkey, June, 

1 ‘ 
47. Griineberg, Silesia, Prussia, Mar. 

1841 
48. Charsonville, France, Nov. 23, 

1810, 
49, Aigle(L’ Aigle), France, April 26,) 

; 1803. 

Orver 3rd. 

1. Gutersloh, Prussia, April 17,1851. 
2. Nanjemoy, Marylat 4, Us Be A, 

eb, 10, 1825 
3. Benares, lela Dec. 1 1798. 
4, Be iiss gga ay, S A., Feb. 

5. Nelre, India, Jan. 23, 1852. 
6. Ausson, France, Dec. 9, 1858. 
7. Timochin, Russia, March 13-25, 

8. Treaenne, Italy, Nov. 12, 1856. 

Orper 4th. 

1, Assam, India. Found 1846? 
2. Mézo. Ma AER aE is Sept. 

3. ee June 6,1838. 
4. Weston, Conn., U.S. A., Dee. me 

5. Agra, India, Maton 28, 1860. 
6. Siena, Tuscany ,, Italy, June 16, 

17 
y Fe Harrison, Kentucky, U. S. A., Mar. 

8. Riehinoud, Virginia, U. SAy og 

9. Limerick, Ireland, Sept. 10, 1818 

» Orper 5th. 

1, Chantonnay, France, Aug. §,1812.|3. Segowlee, India, March ¢ 
2. Renazzo, Italy, Jan. 15, 1824. 
AM. ay Sc1.—Seconp Szrigs, Vou, 
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50. Charwallas, India, June 12,1834. 
51. Berlanguillas,Spain,July 8,1811. 
52. pasa te NE BR 12,1861. 

‘ , Bra 11, 1836. 
54, Hichitadt, Bavaria, Feb 19,1785. 
55. Agen, France, Sept. 5, 1814. 
56. Chateau- ae France, June 

57. foscdabiah' , Russia, Apr. 10, 1805. 
- Killeter, Ireland, April 29, 1844. 

9. Shytal, India, Aug. - 1863. 
ixna, Russia, July 12 , 1820. 

1. Honolul, Sandwich Isl'ds, Sept. 
60. 

62. eaaseens Piedmont, Feb. 2, 

1860. 

Oolitic. 

9. Pegu, India, Dec, 27, 1857. 
10. nes a Piedmont, a ii, 

840. 

il. ok France, Aug. 1837. 
12. Poltawa, Russi a,anterior to 1838. 

. Zebrak, Bohemia, Oct. 14, 1824. 
14, yao: Transylvania, Oct. 10-11, 

857. 
15. Casino, Parma, Italy, April 

19,1 

Porphyritic. 

10. Parnallee, India, ati 28, 1857. 
Nulles, Spain, 

2. Abkurpore, ia April 18, 1838. 
= Cabee® N. Car,, U.S. A., Oct. 

Oncaea, Ru 

4 

ssia, Dec. 27,1833. — 

Basaltic. 

4, Mainz, Hessia. Found 
XLII, No. 127,—Jan., 1867. 
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Sup-Cuass II. Anrsracic. 

Orver Ist. Alalene. 

1. Alais, France, March 15,1806. |3. Charleston,S.C., U.S, A., Nov. 16, 
2. Orguiel, France, May 14, 1864. 1857. 

Orper 2d. Anatalene. 

1. Coll Bokkeveldt, Africa, Oct. 13,(3. ere Caucasus, Russia, June 

1838. 

2. Kaba, Hungary, April 15, 1857. |4. Simonod, a, (Ain) France, Nov. 13, 

CLASS If. LITHOSIDERITES. 

Sus-Cuiass I. PLe1oiryic. 

Orper Ist, ages 

1, Hainholz, Westphalia Found 1 
2. Sierra de Chaco, Atacama, 8. A. Found { in 1862, 

Sus-Ciass Il. MEIouiruic. 

Orver Ist. Mignumic. 

1, Atacama, S. A. Found 1827, 5. pat hasan U. 8. A. Found 
2. Rittersgriin, Saxony. Found 1861. in 
3. Steinbach, Saxony. Found 1751 |. Newton, ky U.S. A. Found 
4, Krasnojarsk, Siberia. Found 1776. in 

CLASS III. SIDERITES. 

Sus-Ciass I. PsaruHaric. 

Orper Ist. Chalyplic. 

. “heheh — - S.A. Found in 1856. 
Nia kornak. G 
s Newstead, baostook ndiges: Scotland. Lede in 1861. 
4.0 N.Y U.S. A. Found in 184 

Susp-Ciass Il. ApsaTHaric. 

Orper Ist. Agrammic. 
1, Scriba, N. York, U.S. A. Found|4. Botetourt, Virginia, U.S.A. Found 

anterior to 1845. 
2. Babb's Mill , Tenn., U.S.A. Found|5. eee a, Miss., U.S. A. Found 

an Indian mound in 1856. 
3. Smithland, ia ee U.S. 2 Wahler unknown locality. 

Found 1 Tuczon, Sonora. Found 1850. 

OrpER od. ag 
1, Chester, S. Car, U.S. A. nea 3. Dacotah, U.S. A. Found 1853. 

[in 1832.)4, Rasgata, New Granada. Found 
2: Walker, Alabama, U.S. A. Found 1823 
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‘ Orver 3rd. Microgrammic. 

1. Santa Rosa, (Coahuila) Saltillo,|5. Senegal, Africa. Found 1763. 
fex. Found 1850, 6. Tucuman, Otumpa, Arg.Rep.,S.A, 

2. se iat near oe New Gren- ound 1788. 
Found 1 7. — (Eitel) Prussia. Found 

3. Brana Biligiaies “Fell July 14, 
< eke Mexico. Found 1865, 1847 

4, Salt Rives Rega Us, A. 
Found 1 

Orver 4th. Hugrammic. 

1. Oxtlahuaea, Mex. Found 1784. 19. Caillé, France. Found 1828. 
2. Toluca, Mexico. Found 1784. 20. Nebraska, U.S.A. Found 1856. 
3. Mani (Toluca valley). Wohter’s 21. ae ee York, U.S.A. Found 

19 Ib. m 1818 
4, Ruff’s sieuutins Car., U.S.A. bd Oldham, Py ak .. 3. 

Found 1850, | Found 1 
5. Marshall, Kentucky, U. S. A. 23. Durkge: Mesias Found 1811. 

Found 1856. 24. Carthage Tenn., U.S. A. Found 
6. Schwetz, Prussia. Foun Faso. 
cs leche Australia. “Found oo focus USA, hones 1845. 

6. Bahia, (Bendigo) Brazi 
8. Rob: isn Tenn., U.S.A. Found ay: Aare, Croatia. Fell May 26, 

175 
9. Senet, Falls, N. York, U.S. A. = Bia Bohemia. Found 1811, 

9. Lion River, Africa. Found 1853 
10. Oran River, Africa. Found re Putnam, Georgia, U.S.A. Found 

856. 
yD On axaca, Mexico. ab hts _— 31. Aeriotopos,* near Denver City, 
12. ae N. Yor A, Colorado. Found in 1866. 

Found 1819. 182. san Car., U.S.A. Found 
13. Tula, Russia. Found | 
14. Wayne, Ohio, U.S st tant Gain, N.Car.,U.S.A. Found 

1849. 
15. Lenarto, Hungary. Found 1815. 34. Tazewell, Tenn., U.S.A, Found 
16. Bohumilitz, Bohemia. Found 

9. 5. Oberrkirchen, Nassau. Found in 
17. Texas (Red River), U.S.A. Found 186: 

1814, £ Dison, Tenn., U.S. A, Fell 
18. Madoc, Canada. Found 1854. July 30, 1835. 

Orver 5th. Megagrammic. 

1. Arva, Hungary. Found 1844. {5. Cocke, Geren) Tenn., U.S. A, 
2. Sarepta, Russia. Found 1854. Found 
8. Zaccatéeas, Mexico. Found 1792.)6. Heron, N. Gar, U, S.A. Found ; 
4, DeKalb, Tenn. Found 1845. 1854 : 

we Anptos, lofty and rozgs, place, from its being found Over 2,000.2 owe: ae 
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* 

Orver 6th. Teniastic. 

1. Cape of Good Hope, Africa. Found 1801. 

OrvEr 7th. ephelic. 

1. Black sou S. Car., U.S. A.) 4. — — U.S. A. Found 

Found 1835. 
2. Seelasgen, nee Found 1847.|5. Phase rg, Penn., U.S. A. Found’ 
3. pee age ree S.A. Found 1850 

6. Tabara, Thuringia. Found 1854. 

APPENDIX TO SuB-CLass II. Markings not ascertained. 

1. Savisavik, Greenland. Found 1850? 

2. Benton, Texas, U.S. A. Found 1856, 

7 Brazos, Tex na Uy S. A. Found 1856. 

Total number of localities in the collection, 211. 

METEORIC MINERALS.* 

1. CHAMASITE, noe pecurene Fe, or variable mixtures of Fe and Ni 
up to 23 p. c. of the 

2. Tanirs, (Reichenbach.) Fox Nit, (Fe*Ni3. ?)t 
3. Oxrippeuite, (Shepard. Ni. 

4. Scnrerpersire, (Haidinger.) Fe* = Pr (Fe* Ni?P. ?)f 
5. Raappire, (Reichenhach.) Fex Nix 
6. Cuanyeire, (Shepard.) Fe Cx, Fonction obtained as a lead- 

ing constituent of the Niakornak Iron a bard, brittle, _oeee like 
compound of iron and carbon in proportions of from 7-23 to 11-06 ps Cs 
of earbon, which would eage the formula of Fe?C for this species. 

cf Fesnostiorr, biroe’ ard). Fe® Si (Si being 22). 
8. Trotire, (Re: keshjehss Fe7 S® (or Fe Kes ot S 37°93). 
9. Geaparrom, (Shepard). Fe* Cx (nearly p ). 
i Kaparre, (Shepard). Cx H*Ox Or (mettotie ll ae 
11. Caromtre. _ Fe €r (with traces of Mg). 

Ze 
13. OLivine. fe? Si+9 Mg?Si (=Si 41-3, Mg 47, Fe 10) 
14. Averre or Ensrarire. Mg Si (=Si 59°71, Mg 
15. Prppinetonire, ( Haidinger). RSi+R? Si8 otior 66, Fe 20°65, Mg 19, 

16. Bus ecu (Rose), Mg? Si* (=Si 68°91, Mg 31: 
17. Anortnire. RXAISi* (R being mostly Gh, with a ine Mg, Na and R. 

is sug R as wholly Ga, composition would be Si 45-8, Al 25-00 and 
3-00 

18. Lapeanonare. R A18i*. (R chiefly CaNa and K. Composition nearly 
53-09, AL30°39, Ca 16°52.) 

* Only those species are enumerated which are ——— to have existed in me- 
teorites omg to their bait hs within our atmos 

ed in single instance among the iron - nickel ape of the pro- 
duce of the digress a Gap, Penn., thin fone of an alloy of Fe and Ni precise- 

resembling the Tanite of meteoric iron, which consisted of Fe 56:11 and Ni 43°89. 
¢ An artificial compound having this composition was by Deville. 
Amherst College, Sept. 29, 1866. 
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Art. V.—On the Tertiary Formations of Mississippi and Alabam 
by Eue. W. Hinearp, Ph.D., State Geologist of sete 

tive age and characteristic fossils of three of the most important ° 
divisions ete been determined by the labors of Morton, Conrad, 
Lea, i], Tuomey and others. Most of these observations, how: 
ever, meee been confined tg a few localities, or to such as 

situated at short distances from each other in the direction of 
the strike, though sometimes affording complete sections in that 

It is my object in the present paper, to review the general re- 
sults of my own observations, as combined and collated with 
those of eich scientific observers to whose writings I have been 
able to refer. Ifin so doing Iam het to controvert the opinions: 
of some, it is in the interest t of scienc e, my opportunities for ob- 
— having afforded fuller data for reaching correct conclu- 
sions. No onecan appreciate more than I do, how much Amer- 
ican onalibe owes to the indefatigable research of Cones espe- 
cially. Had he been less active in promoting our systematic 
apis of the Tertiary, I iets have had fewer objections 
to offer to his opinions, and certainly fewer results to scie 
Among the sections best feteran to the study of the abuts 

Tertiary, ; are those afforded along the course of the Alabama and 
Tombigby rivers, by the we!l-known exposures of Claiborne and 
St. Stephens, where Sir Charles Lyell first definitively settled - 
the question of the age of the so-called Nummulite, more prop- 
erly Orbitoides, limestone; and observed the fact, ignored again 
y some su sequent writers on the subject, that the matrix of 
oui bones always lies below the true Orbitoides limestone. 

e Viekshurg and Jackson groups.—In most respects, the Clai- 
ine and the St. Stephens sections agree so closely, that their 
character was naturally considered as the type of the South west- 
ern Tertiary, until Conrad’s examination of the Vicksburg bluff 
showed the Orbitoides to be there associated with a fauna distinct 
from, yet equalling in variety and peculiarity, that of the Clai- 
borne sand. In view of the coincidence of leading fossils, never- 
theless, Conrad at once considered the part of ‘the Vicksburg 
gory first examined by him (No. 5 of Sec. 81, p. 141 of my 

iss. Report) as the near congener of the Orbincides limestone 
of St. Stephens. Yet he seems to have retained doubts as to the 
precise equivalence of the two divisions, which have lately found — 
expression in the separation attempted by him, of the bral eS 
marl and blue limestone from _ Orbitoides limestone 
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a the transfer of the latter to the Jackson group. (This Jour. * 
an., 1866.) 

with bite ore bones, x hla Se oie oe a eae ee ee 

€ 
Vicksburg marl and limestone. Nowhere in Mississippi has 
a single phage been found associated with either the Zeuglo- 
on, or any of the characteristic fossils of the Jackson group. 

It is quite possible that in Alabama, Zeuglodon bones may have 
been picked up in company with Orbitoids, equally as well as 
with drift pebbles. There, the same ravine often cuts into the 

na 
single panes elsewhere, the regions in which the several 
groups crop out are so aa ‘separated geographically, (in conse- 
quence of the intercalation of lignitic strata,) as to leave the ob- 

server no legitimate chance of error in reference to fossils. 
Notwithstanding she defectiveness of his materials, Conrad 

assigned to the Jackson group its proper place, between that rep- 
resented by the Claiborne sands and the Orbitoides limestone. 
He still, however (/. c.) thought it most peony that the Zeu- 
glodon was referable to the same age as the lat 

A great deal of the obscurity in 1 which ne Elative age of the 
Southwestern Tertiary has been involved, is owing to too great 
a reliance placed by most observers on Hichalogioal characters, 

* Tt is impossible to avoid erroneous infe ne from the Repa.go aoe fd fossils 
sent for determination by a and er y collected with a view »m plete- 
ness, or general results. From the collection of Jackson gerge ubm ited § to Mr. 
Conrad, any one would infer that this rich fauna had been totally extinguished 
some cataclysm, before tl eposition of the + Vicksborg strata ; whereas in fact, 
probably more than one-fifth of the former fauna is represented in the la 

‘The same has happened with reference to the superior Cretaceous of Miseise issippi 
and Alabama, the Ripley group of Conrad, whose fossils as described by him from a 
selecte lection im, would seem to constitute an isolated group, 
al pecifically, with the lower members of the of t 
, gene i and el whereas in reality it shares the leading fossils of the lat- 

and is connected with the Rotten Limestone group especially, by transitions 
both lithological ~— paleontological, as ascertained by myself a year prey 

(Misa. Rep.. pp. 79, 84.) 
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® qipiresrts as well as resemblances, The “white limestone of 
a” has so long been quoted as the matrix of the Zeuglo- 

pa pe Ge as of the Orbitoides, that no one seemed to question 
their being contemporaries. Yet in examining all the records 
of the occurrence of Zeuglodon bones which I have been able to 
collect, I have no where “found a distinct statement that the Or- 
bitoids have been found associated with them in situ. The Or- 
bitoides limestone is mentioned as forming knolls, hill-tops— 
the Zeuglodon as being found in level fields, : or in ravines, 

The true position of the Zeuglodon bed did not, however, 
escape the glance of Lyell (On the Nummulite Limestone of 
Tistsinn., this our. [2], vol. iv); for he distinctly identifies 
the upper ‘“ Rotten limestone” bed of the Claiborne bluff with 
that which, at Bettis’ Hill, contains Aturea Alabamensis and Zeu- 
glodon, and underlies the Orbitoides rock. The only other ob- 
server who seems to pee recognized the same fact. is C. S. Hale 
(this Jour., [2] vol. vi, p. 354). ‘uomey, otherwise so accurate 
in his field’ ofervaions ignores it, and speaks only of the “ white 
limestone ” in gener: 

Nowhere has the pete more need of divesting himself of 
reliance upon lithological characters, than in the study of the 
Mississippi Eocene. Not only do the materials of the different 
groups often bear a most extraordinary resemblance to each other, 
but their character varies incessantly in one and the same stratum, 
runes short distances. Hale (/. c.) remarks that in Mississippi, A 

e Orbitoides slmesions seems to be represented by blue marl- 
sone, and so it is—sometimes. But while on the one hand we 
see the hard limestone of the Vicksburg bluff passing into blue 
marl (Byram, ay ec quarry), we on the other hand find it 
passing equally into a rock undistinguishable from that of St. 
Stephens jee re Wayne county) ; the varied fossils described 
by Conrad disappearing almost entirely, to be replaced by mil- 
lions of Orbitoids imbedded in a semi-indurate mass of carbonate 
of i tiene, magherpersd at times wah similarly constituted conglom- 

masses of Pecten Pou 
Ms pa therefore, with the lights before me, agree to the pro- 
riety of distinguishing as separate divisions the Orbitoides lime- 

stone and the Vicksburg group of fossils. Even the occurrence 

also, in the solid rock. And there are few of the characteristic 
fossils of the Vicksburg profile, which I have not on some occa- 
cone isi side by side “ea the O. Mantelli and its company ns 

en Poulsoni and Ostrea Vicksburgensis. pedi! 
of. roti the coral had i its favorite haunts—the mollusks 

There is nothing surprising in the fact that where the 
pee soy the others are usually scarce, or vice vers. 
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The Red Bluff group.—tin a late paper, above referred to, Con- 
rad proposed to distinguish the lowest fossiliferous stratum ordi- ~ 
narily visible at Vicksburg, and subsequently studied by him 
(No. 4 of my Vicksburg section, ué supra), as a separate group, 
which he considers. as cliaracterized by the occurrence of Ostrea 
Georgiana, and for which he proposes the name of Shell Bluff 
group. I have elsewhere (this Jour., July, 1866) explained my 
reasons for dissenting from Conrad as to the position between 
the Claiborne and Jackson grou , which he assigns to this new 
division. To the propriety of distinguishing it, however, as a 
sub-group of the Wickahiane age, I fully agree, though doubting 
that of giving it the name of a locality from which, as Conrad 
remarks, but one coincident fossil is known—0O. Geor orgrana— 
while another also. ee ig there—O. selleformis—in Missis- 
sippi and Alabama is confined to the Claiborne group. Ina pro- 
file of 80 feet, as occurring at "Shell Bluff, ge data like those 
extant regarding this locality, cannot fairly made a ground 
of conclusions contrary to the order Pe elaborately ob- 
sery For aught that is on record, the whole Jackson group 
may be represented between the beds in which 0. Georgiana 
and 0. selleformis respectively occur at that place, if (as seems 
probable from its non-occurrence in the Jackson group of Missis- 
sippi and Alabama) the former shell should beso restricted in 
its range as Conrad supposes. 

I believe the white limestone (No. 1 of my Vicksburg section) 
which underlies the lignite at Vicksburg, but is visible only at 
extraordinarily low stages of water, to be of the Jackson age, both 
from its stratigraphical position and the pean character of 
the specimens I have seen. But whether it is or not} there can 
be no Semnatle doubt that the usual Jackson Gan which are 
largely developed on the Yazoo above Vicksburg, underlie at 
Maire ta as well as on Pearl river and Chickasawhay, the Vicks- 

_" urg gro! 
al The Comba bed at Vicksburg is preéminently the habitat 

of a shell common to the Jackson and Vicksburg stages, but mos 
abundant in the former, viz., Meretrix Sobrina Con.; of the two 
Madrepores described by Conrad, and of Fulgoraria rong: 
all occurring, more or less, in the Vicksburg stage proper. Of 
the fossil first mentioned, I have after a freshet oak hundreds 
washed out, mingled with numerous masses of Madrepores, 
sometimes of several pounds weight, with Fulgoraria, Natica? 
Vicksburgensis, Ostrea Georgiana, etc. The bed has therefore af- 
finities both above and below, and moreover occupies precisely 
oe stratigraphical position of the bed at Red Bluff (Miss. Rept., 

135). Here the fossils are much more numerous and the affini- 
ties in both directions are therefore better expressed. Character- 
istic and abundant above all, however, is a Hees which I 

=) 
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cannot distinguish from figures and descriptions of P. dumosum, 
but hesitate to refer to that species, since it has not been found 
in the underlying Jackson strata. Lyell mentions the occurrence 
of umosum in the lower portion of the Orbitoides limestone 
at Bettis’ Hill; the same is mentioned by Tuomey, moreover, as 

g a corres ponding position in the St. Stephens profile, 
associated with Orbitoids, and even his description of gn litho- 
logical character of the bed tallies with that of the Red Bluff de- 
posit. Hale, likewise, mentions P. dumosum as one of the prom- 
inent fossils of the “ white limestone.’ 

The uff bed seems, spunafans to be more or less coéx- 
tensive with the oe group, and re gularly associated with 
it as a subordinate feature. Its inconsiderable thickness readily 
explains its entire absence at hia points where, stratigraph- 
ically, it ought to appear. Unfortunately, the fossils accom- 
panying O. Georgiana at the only locality, other than Vicksburg, 
where it has been found in On ke have not been observed. 

The Cluiborne group proper.—That the beds of blue marl and 
white marlstone, w phe in my Sak I have designated as the 
“Caleareous Claiborne” group, are strictly equivalent to the typ- 
ical oo inthe ney at Claiborne, with underlying limestone 

e both from their stratigraphical position and the 
stein dence of all the fossils thus far observed ; though from 
the indifferent state of preservation in which the latter are foun 
in the Mississippi poten these are few in number. Ostrea sellc- 
Sormis Con. and O. divaricata Lea, are the leading shells; I ti 
also recognized Corbula ah Lea and Voluta petrosa Con. Thes 
beds possess fewer good exposures in Mississippi than either of 
the preceding groups, and may possess many unobserved features. 
Since publishing my Report, I have received evidence that it 
extends somewhat farther westward, between the territory of 
the Jackson and Siliceous Claiborne groups, than it appears on 
the map. Nor is the division between it and latter groups very 
= eae, — as the transition from siliceous to calca- 

materials a gradual one, through strata often very rich 
in 1 Soutella Tiyellé Pia Lintls Ostrea divaricata and “ a men- 
sis Tuo.? Lam not aware of the existence of any lignite bed 
in — dark colored age wuts immediately undies! thie blue 

its oa tn rv bly di ficult. I think that, as Tuomey intimates 
Am. Jour. Sc1.—Seconp Serres, Vou. XLIL, No. ‘e7—Jan. , 1867. 

5 
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(ibid., p. 146) and Conrad more decidedly avers (this Jour., Sept. 
1865, P- 266), Pied is a lower division to be distinguished, which 

white titi claystone, so remarkable for its Tighensae (Miss. 
Rep., p. 124), is much more extensively developed than I had 
anticipated ; that though often showing lithological transitions 
into chert and sandstone, it is on the whole characteristic of the 
superior part of the siliceous division, whose lower portion is 
represented by the soft yellow sandstone of South Neshoba and 
North Newton, its lowest probably by the hard, riage 
rock with chalcedonized shells, of the Marion ridge. (Ibid. 
All this tallies very closely with Tuomey’s observations in ee 
i where the “chalk hills” are also a matter of popular re- 

“Hower Lignite— Great Lignite group ?—The fauna of the lower 
division, which has never been studied as yet, I conceive to be 
represented i in the small fossiliferous sandstone deposi skirting — 
the Cretaceous in Tippah and Pontotoc (Miss. Rep., pp. 109-112); 
in the isolated patch of ferrnginous green sand of Shongalo, in 
Carroll, Holmes, Attala and Choctaw ¢ counties, Miss, which seems 
to have been struck again at 415 feet in the bored well at Jackson. 
(Ibid., pp. 121-123.) “As regards this deposit, I will call attention 
to the fact that it contains Aturea Alabamznsis, claimed by Con- 
rad as a leading fossil of the Great Lignite, and moreover closely 
resembles in its lithological en vitpe de the Shark river beds de- 
scribed by Meek and Hayde 

Finally, in Alabama, dies era, as Conrad vette is pra 
represented in the Bashia creek section of Tuomey’s firs t Report; 
which, since it is said to contain abundance of well preserved 
gt tt is well worthy of especial stu 

from this point, Conrad, [ale and others have been led 
by fitholopiedl appearances to extend the limits of the Great Lig- 
nite to the southward and westward, to gia Se above it, 
and bate probably, beyond the limits of the Tert 

(this Joni , Sept., 1865) inclines to wehke % this group 
the bared a containing tree ontlea “pose Rep, 1 53), obse get 

he 
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in the Grand Gulf group of my Report; and the “large oyster” 
overlying marl and limestone, mentioned in the same Webi is 
not O. Georgiana, but the Grypheea repeatedly referred to. As 
for the Vicksburg lignite, it is but one of the many lignitic 
seams constantly Pan intercalated between the marine stages 
of the Mississippi Tertiary. Finally the Port Hudson strata, 
observed by Carpenter and Lyell, are either the highest of the 
Grand Gulf group, or form part of the (probably Post-pliocene) 
formation underlying the Mississippi delta—the ‘‘ Coast Plio- 
cene” of my Report. 

Hale (this Jour., [2], vol. vi, p. 856) goes so far as to identify 
with the Bashia creek lignite, beds occurring near Natchitoches, 
and on the Trinity, Colorado and Brazos rivers, in 'Fexas. 

I shall not here reiterate the reasons and data given in my 
Report (p. 109) in support of my opinion that the whole of my 
“Northern Lignitic” is of the lowest Eocene age, having noth- 
ing new to add 'to what is said there on the subject, and by Dana. 
(Manual of Geology, p. 510.) Ina late letter, Lesquereux informs 
me that according to the specimens he has examined, there must 
be a considerable difference of age between the Winston strata 
marked ¢ in my general section (Miss. Rep., p. 108) and those 
marked ain Tippah, and that the former appear to be newer, 
probably Pliocene. Had the conclusion been the reverse, it 
ee have been more readily reconciled with stratigraphical 

nee. Winston county adjoins Neshoba, where, as in Lau- 
detiale, the Lignitic unequivocally dips beneath the siliceous 
Claiborne strata, and the locality ¢ is on the same parallel with 
the marine outlier of the Claiborne age, in Caroll and Attala, 
Between locality c and the edge of the siliceous Claiborne strata 
in Neshoba and Lauderdale, the outcrops continue in unbroken 
succession and aniformity of character; there is nothing to indi- 
cate the superimposition of a limited Pliocene basin upon the 
most ancient Eocene, here, any more than between loc. a in Tip- 
hand 6 in Lafayette cpap iy; which latter Lesquereux is also 

inclined to consider of later 
I hope to se able, ei to submit to the experienced 

hands of Lesquereux more complete sets of specimens from these 
and other lapelssics situated nearer to the recognized Eocene, 
with a view to the solution of the aproresuing problem regarding 
the correspondence of ancient and modern floras on the 
yet eh aa 

tis the continuation of these lowest lignite beds of Lauder- 
dale which, in the map accompanying Tuomey ’s first Alabama 
Report, is intended to be represented by a narrow band of brown 
tint, skirting the Cretaceous on the south, across the state. Tuo- 
mey was not certain of its eastward limit, and it would appear 
from the notes of Mr. Thornton, appended to Tuomey’s second 
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Report, that on the line between the Cretaceous and Tertiary in 
Barbour county, Ala., no similar strata occur. 

Stratigraphical conformation of the Tertiary.—I now turn to 
the consideration of some of the general stratigraphical phenom- 
ena of the Mississippi and Alabama Tertiary, which have given 
rise to misapprehensions regarding its dip and general arrange- 

ent 

I have stated (Miss. Rept., p. 107) that the general dip of the 
Tertiary strata of Mississippi seems to conform to that of the Cre- 
taceous strata—westward in the northern part of the state, and 
southward, or nearly so, in the southern. The westward dip of 
the old Lignitic does not appear to be much greater than the fall 
of the rivers, from the fact that on the waters of the Tallahatechie 
and Yallabusha, the same strata appear in the beds of streams 
for miles, before giving place to higher ones. Ido not think the 
dip can exceed four or five feet per mile; but the variability of 
materials and small extent of outcrops (which often exbibit local 
dislocations) render direct observations extremely difficult. 
we approach the region of southward dip, however, the inclina- 
tion becomes more decided and can be observed even in limited 
outcrops, on streams or railroad cuts trending southward. On 
Pearl river below Jackson, and on the Chickasawhay, there is 
no difficulty in recognizing the fact; but yet it is by no means 

ep., p. 145) and of the Jackson strata near Trotter’s plantation 
(ibid., p. 185) amounts to from 10 to 12 feet per mile, S. by W. 
But this is by no means the maximum or minimum observed, 
but refers to points where the great regularity of succession for a 
considerable distance seemed to indicate a normal configuration. 

If this estimate be correct (and I do not believe it will here- 
after be found to differ materially from the truth), it would go 
to prove that the upheaval which caused this dip as well as that 
of the Cretaceous system in Mississippi and Alabama, was a slow 
one. For the artesian borings on the territory of the former 
formation, have shown the dip to be about double the above, or 
25 feet per mile, in Monroe and Lowndes counties, Miss., and 
the adjoining portions of Alabama. On the other hand, the 
strata of the formation overlying the marine Tertiary in sout 
Mississippi possess so slight a dip as, at first, to render its very 

exisience doubtful, 
n the general (north and south) section accompanying Tuo- 

mey’s geological maps of Alabama, the Tertiary strata are rep- 

= Se 
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resented as dipping southward, conformably with those of the 
Cretaceous. Nevertheless, in the section from Baker’s bluff to 
the lower Salt Works on the Tombigby, he finds the white lime- 
stone (= Jackson and Vicksburg groups) occupying “a trough- 
like depression in the Buhrstone formation.” In co onversations 
with me, a few months prior to his death, he expressed his belief 
that such was the general disposition of the Tertiary strata, and 
that on close examination it would turn out that the strata passed 
over in going southward from the border of the Cretaceous, 
a om again passed over in hori order, still farther south. 
M ort of the existence in Mississippi, of a lignitiferous for- 
santions ‘ili Grand Gulf * neler a of the marine Ter- 
tiary, seemed to confirm this vie 

subsequent examination of the Mississippi Tertiary has 
ne a that in eran a at pens: -_ disposition is such as first 
conceived by Tuomey, and wn on his map; affording a 
strong poate Aeron that the same is sia case in Alabama But 
at the same time I ound, in two different meridians, a similar 
anomalous reappearance of older strata which had sunk out of 
view farther northward. 

ne of these cases is noticed in my Report (p. 128). From 
Jackson to Canton, a distance of twenty-five miles N. andS., the 
same clay marl stratum with Zeuglodon bones and Gryphea con- 
tinues on the surface, ee conformably, as it seems, the lig- 
nitic strata, which appea e bed of Pearl river, just above 
Jackson, overlaid by the soak a8 But thence they sink out of 
view rapidly, a and are followed in regular succession by the Jack- 
son and Vicksburg strata. It will be remarked that here there 
is a singular elbow interrupting the regular E. by 8. course of 
the strike. 

The other case occurs on the Chickasawhay, contrary to the 
statement in my Report (. ¢.), in making which I overlooked 
some ena and notes of 1855, then mislaid. 

I that on the very southern edge of the Vicksburg terri- 
tory in Wayne county, at Dr. EH. A. Miller’s (p. 146), I coilected 
Gastridum vetustum, Moro Petersoni, Laganum Rogersi and other 
Jackson fossils, from a blue sandy marl directly eet ay 
the St. ‘Stephens limestone teeming with Orbitoids. North 

neath those of the Red Bluff group. Within this distance of 
about ten niles, not only have the Jackson strata “dipped up” 
again, but the Red Bluff group, with its concomitant green clays 
and stiff clay marls (nearly a 100 feet in thickness altogether) has 
vanished from between them and the Vicksburg strata proper. 
It might therefore be suspected that the whole — was 
here thinning out, and that we were near the edge of a basin. 
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So far, I have been unable to observe the marine Tertiary in 
juxtaposition with the Grand Gulf group on the Chickasawhay, 
and cannot positively assert that the former dips under the lat- 
ter atall. In Hinds, Rankin and Smith counties, their relative 
age is clearly exhibited, but it is possible that they do not over- 
lap very far, so that, were a portion of the superior furmation 
removed by denudatiou, the edge of the marine basin might be 
laid bare. Yet from the fact that at the very locality mentioned, 
the Vicksburg strata proper possess approximately the same ag- 
gregate thickness as elsewhere observed, we should not conclude 
that the stratum is about torun out, Nor isit easy to reconcile 
such a supposition with the grand scale on which these marine 
strata are developed in the direction of their strike, through the 
states of Alabama, Mississippi and Arkansas, and their relations 
to the Great Lignite. It would seem more natural to suppose 
that they form part of the deposits of a tertiary Gulf of Mexico, 
and now (either themselves or their deep sea equivalents) under- 
lie that gulf. Under this point of view, they might possibly be 
expected to reappear in Yucatan, along the foot of the Mexican 
plateau, in Texas, and forming a tongne, as it were, in the di- 
rection of the long cretaceous Mediterranean, and tertiary fresh- 
water sea which is marked by the Great Lignite of the upper 

issouri, 
In view of the slight dip of the Mississippi Tertiary, the anom- 

alies mentioned may find their explanation in undulations of the 
sea-bottom upon which these strata were deposited. A dip of ten 

deposition of the Jackson group, a northward slope to that ex- 
tent existed between Jackson and Canton, a subsequent general 
upheaval to the northward would render that slope a horizontal 
plain, while the strata heretofore horizontal would acquire a 
southward dip to the same extent. Similarly, if between Baker’s 
bluff and the Salt Works on the Tombigby, or between Dr. 
Miller’s and Red Bluff on the Chickasawhay, the sea bottom had 
a slight trough-shaped undulation (such as the ocean beds of our 
time frequently exhibit), the existing state of things would re- 
sult. Artesian borings lower down on the Tombigby river may 
hereafter inform us whether or not the white lirnestone underlies 
there, as by analogy with the Pearl river beds it might be ex- 
ected. 

: While, however, the general features and position of the Ter- 
tiary as well as of the Cretaceous strata of Alabama correspond 
closely with those observed in Mississippi, it seems, contrary to 
what one would expect, that the absolute amount of southward 
dip is somewhat less in the former state. No numerical data re- 
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garding this point are given, but from the great breadth of coun- 
try upon which outcrops of one and the same group of the Ter- 
tiary occurin Alabama, the fact is apparent enough as concerns 
the latter. Whether the same is true of any part of the Creta- 
ceous, is doubtful; unless the great north and south width of the 
Ripley group, as exhibited on Chunnenugga ridge in Macon and 
Barbour counties (according to Tuomey’s and Thornton’s obser- 
vations combined), oa thus find its explanation. It seems 
doubtful, in fact, whether the true Rotten Limestone (if it exist 
there) comes to the oe at all. This is the more remarkable 
from the near proximity on the primary and metamorphic rocks 
of that portion of the state, whose original upthrusting would 
thus be proved to ante- ewes greatly the general Allegheny up- 
heaval. 

The Grand Gulf group.—I have considered the older sa well- 
efined eocene Tertiary apart from the two other gro de- 

scribed in my Report, whose age is doubtful and whose sslndians 
to the former is not well recognize glance at the map 
nevertheless shows that so far as extent is concerned, the Grand 
Gulf group is perhaps the most important 6f the formations of 
the state of Mississippi, and that, judging by the trend of its out- 
lines on = OTH —— it must e still more so in Lo ouis- 

attention that I find but two at fa who , passim, advert to 
anything resembling this formation as it exists in Mississippi. 

Conrad (this Jour., (2), vol. ii, 210) states that the bluffs of 
Vicksburg, Grand Gul f, Rodney and Natchez, have a similar 
geological origin; that their lower portion is of marine origin, 

of the Eocene 
Tam Snalle to refer to a prior areata: mentioned by Con- 

rad, for the data upon which this determination is based, so far 
as shee bluffs below Vicksburg are concerned. I have made de- 

Adams, at the extreme limits of the formation in Mississippi, 
and I may say, of all the reruaetiee outcrops in the interior; but 
thus far, have failed to find even a trace of a marine fossil, and 
in fact, but si single specimen—a bone fragment as I take it— 
likely to ve of zoogene origin. Vestiges of vegetation are 
common, of only’ in one instance, so far, have I found any speci 

posit on the co ge ad already referred to, which exhibits 
the trunks, peste roots of an ancient forest, inhabited, 

be that in proximity = siteala lignite beds 
of this Foote: better success might , bee ise 
case in the Lower Lignitic, In the sand- we claystones 
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to this group, neither Wailes, who resided amongst them and 
gave the name of “ Davion rock” to one variety of the former; 
nor myself who have delved in scores of exposures, have ever 
found a trace of any fossil whatsoe 

The Natchez bluff I have not visited but Wailes, _ resi- 
ded within six miles of it, must have e done s so, and he is silent 
on the subject of any but the Loess fossils, although na men- 
tions all other fossiliferous rocks occurring in the S State. Thus, 
while I have seen mentioned in various plate ¥ marine strata at 
the foot of Natchez bluff,” I cannot trace the report to any au- 
thentic source. I shall a os to settle the point as soon 
possible, but meanwhile observe, that according to reliable infor- 
mation given me, the Rodne y bluff is essentially a counterpart 
of that at Grand Gulf; a detailed profile of which, obtained at a 
medium stage of the river, is given in my Report (p. 148), 

The extreme scarcity of fossils in this formation is the more 
remarkable, as from the regularity of its stratification it is man- 
ifest that it has been formed in quiet water, and it contains a great 
variety of materials suitable for the preservation of either fauna 
or flora. Even the*strata containing carbonate of lime, however, 
seem to have had nothing to fossilize, save in the solitar ry in- 
stance of a doubtful fragment of cellular bone already mentioned. 
In some portions of it, we might imagine that the abundance o 
soluble salts (which perv ade more or less the entire deposit) indi- 
cated the former existence of bitter lakes, incapable of harboring 
life; but this could by no means apply to the formation as a 
whole 
The only probable presumption in favor of referring it to the 

Eocene, so far as I know, arises from the lithological resem- 
blance and transition of its strata, at its northern limit, to those 
of the Vicksburg group. The upper division of the latter group 
in the neighborhood of Brandon is undistinguishable from the 
peas of the Grand Gulf group at Sark 6 points, and |] 

nts to mere 
toward the scaheh the lithological <hinaition sine the mate- 
rials of the “Coast pliocene” seems about equally cogent. The 
mere fact that tree palms are found in the formation, amounts to 
nothing, inasmuch as these grow at the present time in the same 
latitude in South Carolina. 

he existence of this formation in Alabama _appears from Mr. 
Thornton’s notes (2d Rep. Ala., Appendix), in which he men- 
tions similar materials as over] ying the (Vicksburg) marine Ter- 
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tiary at its southern limits. Moreover, Bigelow (this Jour., ii, 419) 
describes a sandstone formation in Baldwin n county, Ala. ct 

. Re 
sand.” Bieelow states that in the lowest portion of this rock he 
has seen obscure impressions of shells; which, if my oon jelba 
be correct, might offer an opportunity of determining the age of 
the group. ‘The same rock is said to occur at eset: 
vit “blue clay bottom” of the Coast—‘‘Coast Pleiocen 

as regards the sane known black clay peti 
of the coast (Miss. Rep., p. 154, ff.), a rege eae of specimens 
of shells and borings obtained from the New Orleans artesian 
well,* in 1854, seems to show that = underlies the whole of the 
delta, perhaps as high up as Port n, whose subterranean 
ypress swamps, observed by anaes and by Lyell, may be- 

long to this formation. No Eocene fossils have been brought 
up by the augur, even from the lowest shell-bed found, at the 
depth of 6T0" feet, (the greatest depth was -_ while from 
among the shells of the first bed stru ck, at 41 feet, I have thus 
far determined eighteen marine species, all now living i in the Gulf. 
At 158 feet a trunk of cypress, with bark, was foun 56 
feet, some extinct, or if living, undescribed sholla seem to occur; 
and at 480 a Gnathodon bed. I hope to be able to determine 
by microscopic comparison mcr: or not the Grand Gulf group 
has been passed through or reached in this bore, which from 

as been observed in the former series. Should the chain 
of the Antilles, after the close of the Hocene epoch have for some 
time cut off the Gulf of Mexico from the Atlantic, it seems 
sible that the deposits of the former might have changed their 
character to the extent required by the facts observed. A strong 
influx of fresh water—perhaps that pertaining to the Great 
Lignite era—from the continent might for the time being have 
extinguished the Eocene marine fauna without replacing it by 
another sufficiently numerous to be readily detected in the de- 
posits of the period, which might thus correspond to the ae 
tic Miocene. Upon the subsequent irruption of the Gulf st 
through the Antilles chain, the formation of penne marine de 
posits along the margin of the Gulf would be resumed. 
a. of Mississippi, July 26, 1866. 

nana were furnished by Drs. Copes and S. 8. pee of New Or- 
sia to > Map Gen. A. A. Hu oa A aud by him referred to me for examination ; 

, however, is not yet c 

‘a Jour. Sc1.—SEeconpD Pt Vou. XLII, No. 127.—Jan., 1867. 
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Art. VI.— Evidences of the existence of ancient Local Glaciers in the 
White Mountain Valleys ; by A. S. Packarp, Jr., M.D. 

ders of a peculiar mica slate, enclosing crystals of staurotide, 
which had evidently been transported from near the summit of 
Mount Washington. ‘The summit of Mt. Kearsage we found 
moulded by ice. Dr. C. T. Jackson in his report on the Geology 
of New Hampshire states that the drift scratches one half way 
up Mount Kearsage run N. 80° W. He also states that on 
Mount Chicorua they run N, 35° W. (S. 35° E.), which is the 
course of the Ossipee valley just below it. 

On a hill just east of Goodrich’s falls on the Ellis river are 
very distinct ice-marks, on polished surfaces, with strize running 
N. 30° W., and lunoid furrows with their horns pointing up the 
valley in the same general direction as the grooves. 

Crossing over the mountains into Chatham, and Stowe, Maine, 
into the valley of the Cold river, another tributary of the Saco, 

we find another set of strie. The broad summit of Speckled 
mountain, opposite Mt. Royce, which two mountains guard the 
southern entrance of Evans’ Notch, is glaciated both on the N.W. 
and N.E. flanks. Here also is a ‘‘col,” down which the ice must 
have moved in both directions, Near the summit the grooves and 
lunoid furrows run N. 15° E., following the course of the valley 
at this place, and aiming at a higher peak to the north and east. 
On Mt. Baldface, 3600 feet high, three or four miles southward, 
the grooves are very clearly indicated both below and directly 
upon the summit. Here they run N. 10° W., and it might be 
mentioned that the Cold river valley turns more to the southeast 
at this point. On a shoulder of the mountain, perhaps 300 fees 
below the summit, the lunoid furrows are especially abundant. 

On the summit of this mountain, which is made up of a light 4 
colored fine syenite, were a few boulders of a peculiar eo cegee q 
- Sie with oblong crystals of albite. Following the N. 1 

’, course, less than a quarter of a mile, we 

ere 

them to the | 

ae 

Bbsceaci: 
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arent rock composing Peaked ween: which is somewhat 
lower ‘bah Baldface, at least 100 fee 

Again, crossing the high range of mountains over into Gilead 
in the Androscoggin valley, glacial marks directed N.W. oc- 
curred on a hi edge near the river, indicating that the ice 
moved from the northwest, pursuing the general course of the 
valley at this point. 

ere, then, are good proofs of distinct systems of glaciers 
radiating from a central mer de glace which capped the White 
mountains. is dome of ice must, so far as our slight observa- 
tions show, have been soon subdivided into local — ye aE Se Se ee en 
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| Art. VII.—Haperiments on the Electro-motive Force pie: the Re- 
sistance of @ bs Mess Cirewt; by Hermann Hau 

; [Concluded from vol. xlii, p. 389,] 

NaTURALLY I first inquired whether or not the experiments 
of other observers would exhibit peculiarities of a similar char- 
acter. Iam not fortunate enough now to have a great choice 

E t th 
; page 384, with six cells of Daniell’s, if eve | possible combina- 

similar great increase of tbe internal resistance with the decrease 

of the combined intensities, viz; 

For cell No. 1, from 2°85 to 5°19 
' “ “ 9 & §- “ 4°76 

“ “ 3 “ 3:02 “ 4:07 

“ wr" “ 3:19 “ 4:07 

“ “ 5 iT7 3°08 “ 4°73 

% 6c 6 “ 3°68 “ 4°19 

As I have every reason to believe that in these experiments 
the niroe was really opened every time a greater resistance was 
to be introduced, I considered this circumstance, or the reverse, 
as not of any great account, and tried to determine at least the 
eis character of its influence upon the results 4 all the other 
ireumstances which may be regarded as importan 
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With this object in view, I preferred to exchange the nitric 
acid for a properly acidulated solution of bichromate of potash, 
since a battery with this liquid, after having been used for some 
i s much less reliability as regards constancy than 
the Bunsen battery. The results of this series of experiments 
are re in tabl They are very irregular, from errors 

electro-motive force. For every external resistance two mean — 

values of the internal resistance are calculated, one from the first 

half, the other from the second half of the single observations. 
These mean values are: 

Forcentim. of — First Second For centim. of First Second 
platinnm in mean mean platinum in mean mean 
the circuit. value. value. the circuit. value. value. 

25°69 25°00 30 8735 84°37 

4 36°5 23°42 40 84-72 36°09 

6 83°34 31:08 60 41:37 39-76 

8 83°44 31°69 120 41°85 39°57 

10 3136 31°75 200 41°54 40:09 

20 85°27 84°66 - 

In nine out of eleven cases the mean values of the first ob- 
servations are greater than the mean values of the last observa- 
ions. From this fact I thought myself warranted to believe 

that all those circumstances together which may be considered 
as influential upon the results, generally tend to diminish the 
ratio of increase, or at least, t that in my experiments they would 
not inerease this ratio. I therefore considered the results of my 

Since the heating of the thin platinum wire of the reochord 
prevented me from observing higher intensities (those above 
tan, = 0°6), and ealeulating upon them, and since I was aware 
that the influence of temperature upon the resistance of con- 
dueters would prebably be, and has been, considered as suffi- 
cient to explain the inerease “of internal resistance, as proceeding 
from the commor method of calculation, I prepared myself a 
rather imperfect reochord with copper wire, because this metal 

jeanlte of experiments with this copper wire aecoeath 
resistances are expressed in centimeters of this copper wire. 
Experiments of table viil are made with the platinum wire rheo- 
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chord, besides which the circuit ene contained 200 centi- 
meters of thin copper wire. As to th ee of the internal 
resistance I have to make the following statements. 

The vertical columns (a) vt cme i exhibit this resistance 
when calculated after the rule, viz: combining the 
— nora 4 with every lowest inecinie 

able v1, the column (a) gives an increase of internal resist- 
a if only the mean values oof the first, and last, five acne 
vations are taken, from 103-95 to 128: 51, or from 1 to 1:24, 
In table vit, the corresponding column (a) gives, from the first 
and last, three values, an increase from 6°5 to 10°55, or from 1 to 
1:61. For the whole r range of intensities, eee the limits 
1:982 and 07844, the increase of resistance therefore is as 1 to 
1 24X1°61, or as 1 to 1996. The two centimeters of aoeide 

count for. 
But thinking the matter over I found why this way of calcu- 

lation is wrong. The first direct observation belongs to a cir- 
pi with high intensity, and where there is no part of it heated 

nsiderably. With this observation there are to be combined, 
first, the observation of an intensity somewhat lower, but the 
measuring part of the circuit heated very much; second, the 

measuring unit of resistance hented aa cenit and Pe 
two observations of low intensities at which this unit of resist- 
ance is heated but very little. Hstimating then the ratio of 
nerease, da ue to the difference of temperature of the unit of 

give the ratio of increase of the internal resistance, due to the 
difference of intensity of the current. Of course, it would be 
much better to provide means for keeping the unit of resistance 
at constant temperature, but I refer to the method of determin- 
ing the constants of the battery as commonly p 

‘In order to eliminate as much as possible, the errors of obser- 
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vation I . calculate upon the a of every two 
intensities. The results are contained in the vertical columns 
to the right of columns (a), of tables vir and pit In table vu, 
I further calculat e mean of the last five values of each 
vertical column from ‘@ to (b); and the mean value of all the 
other figures. e table shows unmistakably a general and great 
increase of the internal resistance with decrease of observed in- 
tensities. Comparing now the mean of the first five values of 
column (a), not with the mean of column (4) which may be too 

_ high, but with the mean of all the last figures, — is still less 
than the mean of 171°6 and 198-9; we get a ratio of increase 
of from 103-91 to 183-6; or 1 to 1 7 7; and this for a reduction 
of intensity from 1-982 to ‘7844, or from 2°58 to 1; and for a 
reduction of temperature of the unit of copper wire which I 
should not think at all sufficient to explain that rati 

In table vull, calculated in the same way, the mean n values at 
the foot of it embrace only the last three figures of each col- 
umn. Comparing here the mean of the first three figures of 
column (a) with the mean of the last two mean values, viz: 
15°81-+18: : 

~=17-08, in order to avoid any overrating, we get an 

increase of from 6:5 to 17-08, or from 1 to 2°63, which again can- 
not be accounted for solely by the difference of temperature of the 
unit of resistance. This ratio is therefore partly due to the ratio 

844 
of HE eey of intensity of the current which amounts to oe p 
equal 8°62 to 1. 

In table vt, with the copper wire rheochord, a reduction of 

intensity arnt and of temperature of the rheochord wire to 

an unknown ae are attended with an increase of internal re- 
sistance from 1 to1-77. In table vim, with the platinum wire 

rheochord, a reduction of intensity to —., and of temperature 
1 

8°62? 
of the rheochord wire to an extent much greater, I have no doubt, 
than in case of the copper wire, is followed by an increase of 
internal resistance not more than from 1 to 2: 68, being less, in 
proportion, than in ease of table vir. It therefore seems that 
the increase of internal resistance, as proceeding from difference 
of intensities, is greater at high intensities than at low intensi- 
ties of the current. And combining now the results of both 
tables, we find an increase of internal resistance from 1 to 1°77 X 
2°63, or from 1 to 4-655, this increase being due first to the re- 
duction of intensity from 1°982 to -091, and second to the dif- 
ference of temperature of the unit of resistance, which however 
could not produce half that ratio, I should thi nk. 
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' In computing these figures I made use of the values of col- 
umns (a), after having ‘raised objections against them. But it 
seems to me that I thereby did not unduly increase the results, 
attributing them as I do to the full difference of intensities, and 
to the difference of temperature as proceeding from the second 
intensity and the lowest. Considering this circumstance as 
chiefly affecting the results of columns (a), it appears also evi- 
dent that the increase of resistance within this column is not so 
much the result of difference of temperature, as of difference of 
intensity, since the influence of intensity starts from 1-982 in 
table vil, and 0°7844 in table vil, while. the influence of tem- 
perature starts in correspondence with intensity 1:8008 in table 
vu, and 0°6063 in table VIII. 

here is another circumstance connected with table vit, the 

internal resistance. If the noon a of this copper wire, — 
the true —— resistance are calculated separately, by m 
of combining the two first intensities with each of the Salles 
ones, there result values contained in columns (2) and (R). 
Both of them show the same ratio of increase as column (a), con- 
firming the fact as exhibited in table v. Thus ee the — 
of the 200 centimeters of copper wire to the —* istance 
proper, does not seem to modify the ratio of increase. 

he experiments for tables vit and VIII, still were rather un- 
satisfactory, showing rae great irregularities To avoid them, if 

e, and with a view to get a clue to the understanding of 
the matter, I cision tol another series of experiments, with as 
much care as I could afford, and the instruments at my command 

location of the tangent compass within coaak: 15 feet 
from an iron stove, and within about five feet distance from : 

* 

five pounds of iron which could not be removed. I therefore had 
to content myself with these results, and to use them with cau’ ition. 

In table 1x, the mean of the first three values of column (a) 
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is 8-21; the mean of the last three values of the same column 
is 6°34. The increase is in the ratio of 1 to 1-975. Leaving out 
the value of column (0), as too low, but taking the mean of the 
six mean values to the left of column (0), from 17- st to 23-03 
there being three small and three large values, we get an in- 
crease of internal resistance from 3°21 to 18 ‘51, or Pin 1 to 5°77. 
This increase is due to the reduction of intensity from 1°3422 to 
0-0581, and to the reduction of temperature of the unit of resis- 
tance, from dark red heat of the 6 cm. of platinum wire, to 
about the temperature of the air. 

It may be well to examine with some detail this series of ob- 
servations. The battery was in such a state that the direct inten- 
sity decreased rapidly during the short time necessary for 4 pairs 
of observations of the n eedle. The intensity artes any length of 
platinum wire in the circuit, was variable too, oming dimin- 
ished with short length, and increased with great adett of the 
wire. The examination of the following figures will give an 
idea of the amount of this variation of intensity. They are the 
mean values for the first, respectively for the second two pairs of 

Cent. of plat. Intensities. Cent, of plat, Intensities. 
wire in the r —~ ~ wire os e 1e -——— oT 
circuit. First. Later. circu First. Later. 

1:5039 1:3605 nm 1437 1441 

6 4679 4665 60 1267 1259 

8 4119 4097 70 1118 1130 
10 8721 8729 80 1000 1016 

12 3402 3424 90 0898 0919 

14 3177 8153 100 0814 0840 

16 2929 2934 110 0748 OTT4 

18 2762 2783 120 0705 0726 

20 2594 2596 130 06 0677 

30 2052 2048 140 0608 0634 
Oi shed bea 0567 0585 

instead of the above values 3°21 and 6:34, ais an scoot om 
1 to 5. The true ratio of increase i refore somewhat 
less shins calculated from the table, and this cau good for the 
whole ratio of increase. 

On the a hand, if the decrease of intensity with the time, 
mainly to assigned, as probably will be maintained, to some 

me ae ceca taken fs which, from the high direct in- 
tensity to the next with 6 em. of platinum wire in the circuit, 
will be kept for some time near its maximum; then the inten- 
sity with 6cm. of rheochord wire is lower than it would be, 
had the circuit not been closed, directly and constantly, previous 
to the observation with 6 cm. of platinum wire, since this low 
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intensity cannot possibly produce the maximum of polarization. 
Assuming therefore the intensities with 6, 8 and 10 cm. of pla- 
tinum wire too low, the mean value in column (a) would become 
yet smaller than 3-01, and the ratio of increase of resistance 
therefore greater than 1: 957, if not greater than - 975. 
this again holds good for the whole ratio of increas 

Considering all these circumstances, I think that ae air 
of the combined results, from table Vi, is not much at variance 
with the truth, and that my figures do not exaggerate the ‘facts 
in any high degree. 

here is an other point to be considered. The decrease of 
intensity with 6, 8 and 10 cm. of rheochord wire in the circuit 
amounts to a mean of 0:0018. When the circuit is closed di- 
rectly, this decrease of intensity, for about the same time, amounts 
to 0°1484, that is, to many times more than the difference of in- 
tensities amounts to. The intensity 15039 within the circuit 
closed directly, is the mean value of two pairs of observations, 
one for each end of the needle, being respectively 1°5845 and 
1:4233, with a decrease of 01612. This rapid decrease of inten- 

3 sity would justify starting the calculation of column (a) from 

neo 

pA 5°58, the ratio of increase being 1°993 against 1-975 

would become ei times greater than was resulting 

from the table. This increase, due to the greater direct inten- 
sf started from, exemplifies ‘however the intensive degree of 
influence of the intensity of the current upon the internal resist- 
ance, as i iy with the influence of the temperature of the 
unit of resistance 

which had been mi for but a very short time. The degree of — 
constancy of this battery may be judged from the fact that the — 
on needle was at 60°8° at the beginning of the experiments. 

at 602° one hour later, during which time the battery had 
use, except for very few minutes. Now, if I combine 3 esti in w, 

| the hey aoe ee several great resistances in the circuit, and 
2 he three consecutive values, I Or a 15°65, 19°46, 

Am. JOUR. ie ue Srnizs, Vou. XLII, No. 197.—Jan. 
tf 
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24:97, elt: 92, as internal resistances. The mean value of all of 

out the platinum being red hot, against 5-77 of table 1x, with 
the platinum wire red hot indeed. At any rate the polarization 
cannot *~ a great part in the results of my experiments. 

aring the results of tables 1x to xIv, I get from the mean 
values ata following 

Table of ratio of ome of  Aiemaste poco manatee with constant addition of differ 
euit. wire in the circu 

——. ‘o ther "lResistances of columns (a); aor ae nast Pcie 

circui Lowest. Higher. — increase. resistances. increase. 

0 321 6°34 1°975 18°51 6 

25 em. 388 Lt 2°0038* 20°17 5°20 
2 4°33 849 | 1°961 20°67 477 

100 “ 5:02 9-79 : 1°95 21°30 4°24 

70 6-61 11°66 1764 22°24 3°36 

200°2* 7 65 12°94 1°691 23°44 3°06 

The table illustrates the dependence of the ratio of increase on — 
the manner the directly closed circuit is built up, on the greater 
or less intimacy of the contact, ete. 

In tables X to XIV, column (Cu) contains the resistances of the — 
respective lengths of copper wire. The increase of resistance 
maintains the same ratio as in the respective , columns (4a a). 

Using mean values, I derive, from comparing all five tables, the 
following results. 

‘ Length Resistance Respective Resistance Resp tive 
of copper at high resistance of at low resist ce of 

wire. intensity. 25 cin. length intensity. 25 cm length. 

25 5 “50 “2 99 
oo) ea 85 “425 1°666 833 

5 eed 16 "415 3°237 809 
160. .* 2-76 46 4°877 8138 
20 me 3°62 "452 6°12 "165 

The resistance of 25 cm. of copper wire, expressed in centi- 
meters of platinum wire, at high intensity, is rather irregular, 
the first value in particular being too great. It is, however, in 
agreement with all tie facts, safe to say that the resistance 
of a given length of copper wire, or the specific resistance, ap- 
pears the greater the longer the measured wire is. This is con- 
trary to what may be expected from the different influence of — 
temperature upon the resistances of copper and platinum, exem- 
plifying again the supposition that there is some other reason for — 
the increase of resistance in columns (a), overruling the influence 
of difference of temperature. At low intensities, the specific re- 

observation sb bi em, of co and 4 cm. of platinum wire in the 
aivaay boo oi on acto ‘this length © 

* The 
circuit, gives a ratio of increase comparativel 
of platinum wire having “been hotter than in any other 
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sistance of the copper is actually decreasing with the length of 
the measured wire, and this seems to indicate that at low inten- 
sities, the influence of temperature upon the resistance of con- 
duetors prevails over any other reason which, in a galvanic bat- 
tery, and with this method of determination and calculation, may 
modify the La pany. actually or apparently. 

It was desirable to determine the resistance of the copper wire 
at low intensities, me any interference on the part of high 
intensities. The last observation of each of the tables XII to XIV, 
each with 100 em. of platinum but with no copper wire in the 
circuit, enabled me to do so. From 

| there follows 
E E at toe E 

es ~~ W4O-LP, 3 W+P,’ 
PI(l,-T,)— Pala(t,=T)+P 1091s) 

I,(1,—I,) 
Putting T=0° 1900, Pi=30; I5=0: ‘0882, Ps=100, and afterwards 

=: 580, 44 =40; « = = all from table 
xu, and combining them Lora P a 6 with each of the observa- 
tions with from 50 to 100 em. of platinum, and 100 cm. of cop- 
per wire in the circuit, as per table x11; and further calculating, 

after the same manner, with the corresponding figures of tables 
Xin and xiv, there result, as the mean values from 12 single 
ones, the following resistances 

ngt Resistance of 
copper vite. Resistance. 25 cm. length. 

1 4465 1116 

150 5128 0°855 

200 5°125 0°641 

It becomes here more evident that at low intensities the spe- 
cific resistance of the copper wire appears to increase with the 
Benety, respectively with the temperature produced by it. 

urse the above figures cannot be compared with those 
given on page 50, since the latter values were derived from the 
highest direct intensity. In order to connect the results of both 
calculations, Icombined first, the intensities 0°8865 and 0-0882, 
and afterwards the intensities 0°378 and 0: 0832, with each of the 
six observations before the last, all of table xu. The values re- 
sulting therefrom, in columns 1 ‘and 2 of the following table, com- 

4. 2 3. 
12°3 714 4°84 3°53 
9°74 6°62 4°73 9 
T13 5-02 3°66 3°25 
6°35 5°81 5°27 9 
5°08 4°73 4°53 4°49 
4°49 4°78 4°93 95 

, 4°66 4'2 

pared with those in eka 3 and 4, which the above mean 
value (4465) is derived from, go again to show a | de- 
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crease of resistance of the copper wire with decrease of observed 
intensities, the last horizontal row of figures making the only 

of observations, I suppose. If calculated for table x111, column 
3 is decreasing, column 4 increasing. If calculated for table x1v, 
both columns 3 and 4 are decreasing, from the mean of the first 
three values to the mean of the last three. 

It seems to me that the facts here illustrated, give a new rea- 
son for the great difference of the specific resistances of conduct- 
ors, as derived by different observers from experiments, under 
conditions much varying and either partly ncteie or at least 
underrated in their influence. From observations of Davy, Bec- 
querel, Ohm, Christie, Lenz, Pouillet, Buff, Frick, Miiller, Lamy, 
Arndtsen, Matthiessen and Wie demann, as recorded in G. W iede- 

. * . ’ 

which the conducting power of silver is taken as 100. The val- 
ues vary 

For copper between the limits 65°8 and 280°9, ratio 1 to 4:27 
“ gol 6 “cc ‘“c 5572 6 8, 6 5 L: « O98 
“ zinc “cs 6 oc 94°06 “6 93°6, “ 1 “ 3°88 

“ tin “ “cc os 11°45 “ 47:2, 4“ eS bb 4°12 

“ n “c 66 “ 12°35 48:9, “ 4 & 3-06 

“platinum ad = 793" A480, «3 * 606 
“a ea “ “ a“ vera “ 63°3 Ee 8-15 

“cs antimony ac “cr “cc : 4 29 “c 6°5, “ - “e 151 

“ mercury se eee 163 “ £en, "1 > 380 
Ce ee Oe 2 hee EECA Bee 
While oe method of calculation - —— (Cu), (R) vee Ae 

of tables X to XIV, gave the appearance of the ratio of in 

resistance, ee “ is “66. The s same true internal resist- 
ance at low intensities, may bs calculated either by the formula 

(Ry (E2 St ae 
I,-l, 

with the same observations, (Cu) has been calculated, as per page 
51; or, the values for (Cu) computed there, and s specified j in col- 

umns 3 and 4, on page 51, may simply be deducted from the cor- _ 

responding mean values of the whole internal resistance of table 
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xu. Thus we get (R) at low intensities, equal 20:90—4°°6= 
16:24; and equal 21:99—4:27=17-72; with a Fegiers of 1698. 
From 3°66 to 16°98, the increase is as 1 to 4°64; while the in- 
crease of the full internal resistance, the rie od wire included, is 
only from 5-02 to 21-445, or from 1 to 4 27, for the correspond- 
ing values of table x11. Here again the influence of the intro- 
duction of 100 cm. of copper wire appears as reducing the true 
amount of increase of resistance, and it seems safe to recognize 
this increase as residing mainly if not entirely, within the liquids 
The contrary result exhibited in columns (Cu), (R) and (a), is 
therefore due exclusively to the method of calculation. 
My series of experiments, most of them, show the values for 

the internal resistance, after the general great increase, to de- 
crease for the lowest intensities. This becomes more visible from 
a graphical si stngettia of the course of the internal resistance, 

his circumstance may partly depend on constant faults of the 
observations of reall deflections of the compass needle. But it 
seems certainly to depend partly on the cireuit heitg formed with 
copper conductors. The influence of the intensity upon the in- 

tance, to some extent, ith further decrease of intensi 

On page 888 I ou ht to oohte mentioned the so- aaEe « Ueber- 

I could learn about this kind of resistance, I at first could not 
make much of it. Fechner represented it as in direct propor- 
tion with the intensity of the current (see G. Wiedermann’s Gal- 
vanismus, vol. i, peer 9, which, however, is contradicted by 

generally discountenanced, and the polarization was — red 
as sufficient to explain the whole matter, in most ¢ To be 
sure, ~ —— of such resistance in other cases ni ere 
edged eumann and Wild gave methods to deters = 

the Aachen of the current. But I could not form any idea 
about the amount of this resistance compared with the common 
resistance of the liquids, since I had at hand nothing but a meager 
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report about those yng rein Besides this, the figures given 
‘doubt y ann were then (1857) not free from as to their 

being increased on Seal of a possible neglect of a part of the 
polarization. 
Apart from all these doubts, I have to confess it, the indis- 

criminate use of the formula H=IR was the chief reason of my 
neglecting the resistance to pass “ Uebergangswiderstand, ty 
since the electro-motive force of cha battery seemed to increase 
in the same ratio as the internal resistance, and did so indeed if 
calculated from coluinn (a), after the common method. Later, 
guided by the fact of the resistance of the copper wire, if calcu- 
jated from low intensities, following its own course, and by the 
evident inconsistency of combining intensities widely didfering 
from each other, I proposed to caleulate the electro-motive force 
not with the direct intensity, but with those intensities every 

me re 
umns, the following values for the electro-motive force : 

(a) 
437 
431 3°86 ; 
460 566 

9°92 

9-69 

8:77 8°95 9°16 9°29 9°34 9-41 9-48 9°48 9-53 9°56 9°58 9°63 9-67 9°62 

The mean of the first three values of column (a) is 4°42; the 
mean of = last six values is 9°67, the ratio of i increase therefore 

e218 

pene to occur at high intensities, But I expect that a rapes 
investigation of the matter will support - views about t 

With the foregoing examination of the cic denies force, I 

hope again to have thrown some new light upon the reason of 

different methods. The variations are here not so 8 as in 
se of the specific resistances; the electro-motive force of the 

Grove bate for instance, varying from 167 ePogaetidertf ’s low- 
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est figure) to 6 192 Lenz and Saweljev), edie shod force of Daniell’s 
battery is taken as 100. The reason for this small amount of 
variation however seems to be obvious. There are less observa- 
tions recorded as in the other case, and perhaps mainly such re- 
sults which were considered as “reliable,” thus excluding ex- 
— values which, under certain circumstances are liable to 

up. 
“Tf I take from the above table, 9°6¥ as an approximation to 
a true electro-motive force of the battery, the internal resist- 

e of the battery, at common temperatures, would result as 
“967 

0°8865 

from 10-9 to 21°30, or from 1 to 1-954, and this from some other 

=10°9, and the internal resistance would appear to increase 

of electro-motive force, and internal asi external resistance, on 
the other side, since the simple formula of Ohm does not detail 
what is constant, and what undergoes variations in different 
de egr' 
What this reason is I.am still at a loss to know. I hold that 

tro-motive forces and resistances, to unknown extent, and 
varying widely according to cnpeanetiad circumstances. 

Taste VI. 

Battery, zinc in diluted sulphuric acid; gas coke in properly eeeaaied. — of 
bichromate of potash. Both liquids had been used once 

Rheo- Com- Tan- Tat. — values of Rheo- Com- Tan- Int. Mean values of 
chord. pass. gent. resist. resist. |chord. pass. gent. vena int. resist. 

OOP EEG 2s © 209: ‘381 ee 

15-47 23°63 
2 206 “S169. 2: S86] mae 8 - *8be i 41-76 } ae. ee eee 
0 21-6. ‘30ae 232s Oe BOF 2 BITF : sca 

14°9 21-84 2 i 69 . * 22°39 18°65 > 25’ Z.- 191 8465 2991 25°52 } 25°00 

0 pe ©. 203. 3699 sees ac 
oot 24:90 4 

4 ans SSO . . aaa £ 9624 2 189 -3494 2314 24027 - 

0 eee O 204.8720 jex, ; 

2 16°85 oo.04 
23°63 

an 
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Tan- 
gent. 

3720 

8365 

Com- 
pass, 

20°4° 

18°6 

20°2 

18-2 

3365 

2567 

3443 

*2623 

3443 

2623 

“3365 

"2145 

3308 

“2089 

3287 

Int. 
resist. 

87-91 

42°73 

Taste VI (continued). 

Mean values of, Rheo- Com- 
int. resist. chord. pass. 

0 201 

4082) 4 17-7 

7365 0 202 

3268) | 4 178 

o 198 

33°58 

0 195° 

34:39 6 165 

83°34 0 196 

82°30 6 166 

0 194 

27-62 

8 156° 
36-93 ) 

0 188 

§...45 
30°64 }33:44 

0 19 

8 153 
32-76 J 

0 186 

0 | 188° 
30°73 } 10 146 

\3136| 0 19 
$2°0 J 10 1465 

0 186 

82:77 

oO 178° 

35:97 20 116 

35°27, 0 18 

34°57 20 116 

0° 18 

84-41 

3211 

2605 

Mean values of 
int. resist. 

26°65) 

i 28-42 

30-20 
2. 

28:65 +3169 

32-87) 
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Taste VI (continued). 

Rheo- Com- Tan- 

chord. pass, gent. 

0 18° °3249 

30 =10 1763 

0 183 '3308 

30 103 -1817 

O is] S265 

380 101 1781 

QO 182° d2s7 

40 87 +1520 

0 18 ‘B2ll 

40 84 -1477 

O 17-7 ‘8191 

40 86 °1513 

O 174 °8134 

83 -1459 

0 173 ‘3115 

0 168° -2925 

120 43 -0752 

0 164 2943 

120 44 ‘0770 

0 165 -2962 

120 43 0752 

0 156° -2792 

200 28 -0489 

0 158 -2830 

200 28 0489 

0 156 ‘2792 

200 27 «0472 

Int. 
resist. 

Mean values of 
int. resistance. 

34:91 

37°33 

39°75 

35°71 

35°18 

34:72 

34:27 

87°15 

36-09 

35°04 

41:08 

Rheo- 
chord. 

°o 

200 

Com- Tan- 
pass. gent. 

182° -3287 

985 +1736 

“3191 

LI2T 

"8287 

156 

15°8° -2830 

0472 

"2736 

0454 

"2792 

57 

Mean valnes of 
int. resistance. 

34°68 

34°37 
34°26 

* This observation was made after the battery having been open for some time, 

Am. Jour. Sci.—Szconp Szries, Vou. XLIII, No. 127.—Jan., 1867. : 
8 ; 
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66 J. L. Smith on Colorado Meteorites. 

Art. VITT.—On Colorado Meteorites— Russel Gulch Meteorite Iron, 
and Bear Creek Meteoric Iron; by Prof. J. LAWRENCE SMITH, 
Louisville, Ky. 

THE first of these irons I described in the September number 
of this Journal, calling it the “‘Colorado meteorite.” Owing to 

two short notives in the November number of this Journal, pages 
260 and 286, the specimen of it in my possession has enabled 
me to make a thorough examination of the constituents. The 
piece I have has a portion of the exterior attached. 

As has already been stated by Prof. Shepard, it is coarsely 
crystalline, and laminated from the effects of decomposition be- 
tween the crystals; the surface contains considerable pyrites, al- 
though Prof. Shepard did not discover any in his specimen. I 
was enabled to separate and analyze magnetic pyrites, schreiber- 
site and nickeliferous iron. Of the magnetic pyrites sufficient, 
was separated to make a quantitative determination which was 
as fullows : 

Sulphur, : . : . : ‘ 35°08 
FOR, 2% $ : . : ° . 61°82 
ickel, . $ é ‘ ‘ ; - “41 

Insoluble residue, . ‘. ' ‘ 1°81 

99°12 
The schreibersite was not obtained in sufficient quantity for 

a complete analysis; about 50 milligrams of the pure mineral 
gave all the constituents usually found in this interesting mineral. 

The nickeliferous iron, constituting of course the great bulk of 
f the mass, was composed as follows : 

Tron, Fe : ‘ ‘ . . 83°89 
Nickel, i ‘ ‘ P A 14°06 
Cobalt, ‘ : ‘ 
Copper, ; ae 

" ‘ 83 
minute quantity 

Phosphorus, - ; ‘ ‘ : S| 

98°99 
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laminz; but from careful examination of the process of decom- 
ition, there is no doubt that the interior of the mass will not 

differ materially in its composition from the analysis already 
given of the nickeliferous iron. Besides the minerals already 
mentioned, and which properly belong to the original mass, there 
is much oxyd of iron, rie gee some nickel arising from the 
ecomposition of the su 

Art. TX.—On a new locality of Tetrahedrite, Tennantite, and Na- 
crite, with some account of the Kellogg Mines of Arkansas; by 
Prof. J. LAWRENCE SMITH. 

A SHORT time since Prof. E. T. Cox of Indiana sent to me an 
antimonial copper ore containing silver, one fragment being the 
termination of a crystal having a number of small but beautiful 
aces, another was a minute crystal of a different form; in the 
hands of Prof. Cox a blowpipe analysis had given about five 
per cent of silver in some of the mineral. 
The crystalline fragments were first examined and they enabled 

me clearly to trace out tetrahedrite in one and tennantite in 
the other. The faces on the tetrahedrite were small but beauti- 
ful and very numerous; from the number on the fgment ex- 
amined there would not have been less than from 60 to 70 had 
the crystal been perfect : it corresponds very nearly to the diss 
figured in Dufrenoy’s Mineralogy, plate 124, fig. 441, which he 
speaks of as coming from Moschellandsberg, a locality that I am 
not able to discover. Good measurements were made on a few 
of the faces. 

P on P 70°; P on 5% 159° 30’; P on a? 144° 30’ 

Specific gravity of different specimens varied from 4°78 to 
5-08; the latter was the sp. grav. of the above crystal. The 
analysis of two specimens, No. 2 being a part of the crystal, 
gave 

Antimony, = - - 26°50 27°01 
Sulphur. - - 26°71 25°32 
Copper, - - + 36-40 33-20 
ime, ec es 1:89 82 
ma 4-20 6.10 
Silver, - - - 2°30 4°97 
Arsenic, -  —- 1-02 “61 

98:03 
The quantity of No. 2 analyzed did not exceed 800 milli- 

grams. 
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There are two minerals consisting of minute micaceous scales 
on the quartz containing this gray copper. One of them I could 
not obtain in sufficient quantity for satsitotte ; from an im- 
perfect examination I conclude that it is mu uscovite ; the other 
oveohsr: a soft unctuous talc-like ieacien is nacrite, compose: 
as fo 

‘Silica, . - - - - - 65°02 
Alumina, - - . - - - 2611 
Oxyd of iron, - - - - = 220 
Manganese, . - - - - trace 
Potash and soda, - - - os ae 
Water, 2+? = - - - - 498 

99°49 

These minerals came from an sae interesting mine 
in Arkansas that is as yet almost unexplored; I have obtained 
a full description of it from Prof. Cox and I think it woul 
well to give it here, for besides being likely to prove of consid- 
erable commercial value when properly explored, there wi 
doubtless be found many interesting mineral species the 

The Kellogg mines are situate ‘10 miles north of the city of 
Little Rock in Pulaski Co, Ark. The country in the vicinity is 
roiling, the highest hills are about 270 feet above the water level 
of the neig ghboring streams. The surface rocks are thick an 
thin beds of sandstone alternating with shales occupying the 
base of the coal measures. The rocks are but little disturbed 
and are for the most part horizontal. There are no metamor- 
hic recks showing themselves at the surface nearer than Little 
ock on the south side of the Arkansas river, Innumerable 

meee of milky quartz are seen traversing the sandstones an 
8 es. 

operations carried on of B80 | for about one year, when the 
flattering accounts of the gold discoveries in California ae 
the miuers to leave, and the work which had bee n badly co 

ucted was abandoned. Many tons of the ore ibis is an ies 
gentiferous galena (containing 60 to 200 ounces of silver to the 
ton) were extracted from the. mine and finally the greater part 
was shipped to England and sold at a good price. A smelting 
furnace has been erected on the grounds, but for lack of skill, 

copa: ponte succeeded in working the ore profitably, 
consequently th npn was produced that the ore could 
not be smelted, bai there is no good reason for such an opinion. 

Since the mines have been abandoned, hee old shafts, ranging 
in a from fifteen to seventy feet, are all filled in me the 

has become covered with a hens spdancesaite of 
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and briars. About one year ago Prof. Cox revisited these mines 
for a company who had in view to lease or purchase them; it 
was during this visit that the gray copper above referred to was 
discovered. This ore has previously escaped the observation of 
others who had explored these mines. It is impossible at pres- 
ent to see the ore in place, and those who previously worked 
the mine mre conflicting statements as to the manner in which 
the ore is 

The vein- ane and associated minerals with the galena are 
white quartz, spathic iron, zinc blende, copper pyrites, gray cop- 
per, tennantite and nacrite. 

The mines are now in the hands of a new company, and the 
latest information from their operations are, that matters look 
well; the vein now being worked is nearly three feet wide, 
rincipally lead ore, the “balance being zine blende; twenty 

Laeits are at work, and the shaft is down forty-five feet. M 
opinion is, that in time this mine will become of considerable 
importance, and a to further developments of argentiferous 
galena in that regio 

Art. X.—On recent Soundings in the Gulf Stream. — Abstract 
of a paper read before the National Academy of Sciences; 
by Henry MIrTcHe xt, Assistant U. 8. Coast Survey. 

EARLY in the spring of the present year an application was 
made to the Coast Survey by the International Ocean Telegraph 

mpany for information relative to the form and ged of 
the bottom of the Straits of Florida between Key West and 
Havana along the proposed track of the submarine fled h 
cable which is to connect the United States with the West India 
Islands. It was clearly the province of the Coast Servis to 
supply information of this sort, and a special survey was there- 
fore ordered under instructions from Mr. J. E. Hilgard who, dur- | 
ing the illness of Prof. Bache, conducts the work of this bureau. 
These instructions were carried out carefully and under favoring 
circumstances, so that the results are entitled to confidence. 

The dianaect from Sand Key, on the extreme southern pote 

since have been executed, In fact, however, the Should ie 
a new problem to the engineer, viz: to lay a cable nearly at right 
angles io « strong stream, or system of streams, flowing through a 
rocky pass of great depth. The new weft if it does not, as is 
hoped, supply the elements for the solution of this problem, at 

- 
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least develops and gauges the difficulties of the task, and inci- 
dentally adds a few items of interest to physical inquiry. 

he line of maximam depression was struck at a point 24 
miles north of the Moro, and followed some distance to the north- 
east with depths of 858, 845 and 794 fathoms. The direction 
of this line does not correspond to that of the Gulf Stream in 
this neighborhood; but a glance at the map will show thata 
.W. course would be a natural one for the Polar Current, as 

it is called, which runs near the bottom. 
The numerous soundings of this survey make it possible to 

develop a profile of section from Sand Key to the Moro, and the 
subjoined table gives the numerical data for such a profile. 

Section of Soundings across the Straits of Florida, from Sand Key 
to El Moro. 

g8 | Distances from ‘ a4 Ss 

=S | sand | EI [By Indi|Byoutrun|= =| 2 Remarks. 
a=! Key. |Moro.} cator. | of line. FF) 25 

A 23 794 rock. Coral strewn over with shells, 
= BT ¢ to 83) 744 111 125 | 5 | “ |Specimen of coral debris obtained. 
eo 8H met ig) ia + FT * 
2:D 144 | 67%} 2-9} 309 | 2/| “ |Specimen of coral debris, 
S2E 184 | 64 369 7 | 1 |mud.|Specimen of gray mud, 
3 F 243 | 58 432 | 466 | 1; “ (Specimen of mud nearly white. 
zo "| 294 | 53h) 504; 553 | 2) “ [Specimen nearly white with dashes 
= of red. 
S H 384 4841 6ST 1 | “ [Specimen of stiff mud, nearly white. 

I 38 444) 794) =; | 1) “ (Specimen gray and granular mu 

gs 
‘ ' 454 | 362 | 845 <3 1-| “ (Specimen nearly white with red 
= 4 tinge. 
3S h 514 | 81 842} S2 | 38] “ |Specimen same as above. 
Es g 6552 | 263 / 813 =z | 21 “ (Specimen same as above, 
ae f 222 | 455 =2 | 2] “ (Specimen of mud with drab color. 
See 614 | WE} 380} == | 1} “ |No specimen—some doubt of cast. 
eed 674 |15 | 710| 2 1 hard. 
5s 6 3G 74 1 |mud. 
3 b Ist 34 583 620 1 jsand.\Sand or m ud of reddish brown hue. 

al 804 1 243 4 1 jrock.| A small shell obtained. 

In this profile, which is, strictly speaking, that of a diagonal 
section, the point of maximum depression is found 37 miles 
from the Moro, and is 843 fathoms. The approaches to the great 
valley from the two coasts are dissimilar in general features. 
rom the northward the bottom falls away in terraces whose in- 

tervening slopes are nowhere abrupt; while from the southward 
an irregular and hilly approach is found with indications of ab- 
rupt if not precipitous changes of elevation. Above the terra- 
ees of the north shore the sea lies almost motionless, while 
among the cafions of the southern half of the Straits flow the 
Gulf and its counter currents, 
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These natural distinctions authorize us in taking up separately 
the descriptions of these approaches, and we shall proceed to do 
so briefly, commencing at Sand Key and following the profile 
southward from A to I: then commencing at the Moro and fol- 
lowing northward from a to 2 («ee table). 

Northern Approach.—Leaving Sand Key, the water deepens 
rapidly to 13 fathoms, then shoals again to 7 fathoms upon a 
coast bar or ridge parallel to the reef, and scarcely $ths of a mile 
distant from it. Seen from the deck of a ship upon a fine day 
this bar is marked by a narrow belt of pale blue-green water in 
beautiful contrast with the dark blue-black of the ocean. The 
bottom can be seen on crossing it and appears to be a pure white 
rock zn situ, strewn sparsely over with fragments of the weathered 
and brown reef rock. Two miles farther out carries us to the 

. point A, where our table for the profile commences with sixty 
five fathoms of water on a slope of one foot in thirty seven. 
The next points B and C lie upon a nearly level plain which 
terminates about twelve miles from the reefina slope of one 
oot to twenty-two. Upon this terrace numerous soundings 
were made covering about eight miles of longitude, which show 
that the formation belongs to the reef system and lies parallel 
to it. Chips of white coral rock were brought up in one of the 
casts—in all of them the hard bottom was felt by the hand. 
At what appears to be the foot of the fore slope of this terrace 
(point EK) the bottom is found to be soft mud, and a specimen 
procured proved to be of a grey color quite in contrast both as 
regards color and consistency, with that obtained above or be- 
yond. It differed from the white muds beyond, of which we 
shall hereafter speak, in possessing a granular character and re- 
taining the same when dry. It is conceived that this terrace 
was once a dry reef covered over like Sand Key with dark 
fragments of agglomerated reef rock, and that a subsequent 
submergence has caused all this loose and weathered material to 
be swept down to the foot of the fore slope. 

Between D and K, in about 300 fathoms, the swept portion of 
the Florida Reef, if not also the dase of the formation, is p 
At F, G and H the bottom is of nearly white mud, with dashes 
of red at the last named point. These muds were found to se¢ 
on drying. The mud with dashes of red is supposed to be the 
debris of a kind of coral, quite common upon the reef, which is 
spotted as if with drops of blood. These three stations seem to 
comprise another grand terrace, because at the 500 fathoms curve 

seems to be a considerable belt where a difference of a 
mile in latitude or longitude scarcely altered the soundings. If 
this is so, we must suppose that we are not yet beyond the reef 
and that the rock still underlies the material which the specimen 
cup procures, At the foot of the fore slope of this second terrace (I) 

Pe anes wih CR a Re ee ey oe a a a age ee Ay de te Sane tae re SBN RRL 
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tn 794 fathoms, the mud is again grey and granular while the next 
station beyond is of the ordinary white tinged with red. 

Do these features belong to the history of the Gulf Stream 
or to the geology of the coral reef? As these slopes and terra- 
ces are now scarcely traversed by the streams, we are inclined to 
regard them as exhibiting the order in which, through succes- 
sive ages, the reef has alternately subsided and stood still. As 
far as the swept portion of the reef apron extends, we see no 
indications of any caving down of the structure; and in the 
neighborhood of the second terrace the presence of mud forbids 
the supposition of long continued abrasion. 

Sou Approach.—The Moro Rock is nearly perpendicular 
at the water line but retreats at points higher up. Its northwest 
profile is convex with a mean dip of 45° from the castle wall to 
the sea. Leaving this rock and advancing 1$ miles northward, 
the bottom declines 1 foot in 7 to point a, where the depth is 
243 fathoms and the bottom, rock. From a to 6} the depth in- 
creases very rapidly, 1 foot in 6, and the foot of the Moro 
is passed. The bottom at dis a reddish brown mud which be 
coines in part granular on drying—in many respects it resembles 
the specimens from the foot of the fore slope of the coral terrace on 
the north bank of the straits. It is no doubt weathered debris 
swept down from the Moro. 

The dip of the rocky part of this space between a and d is 
unquestionably much more precipitious than the mean we have 
stated, because 1 foot in 6 is altogether too great an inclination 
for the material found at d. 

yond 6 the slope is gradual, 1 foot in 32, and terminates at 
¢ in the nearly horizontal bed of a depression which we shall 
call the Moro Channel. Here at c the depth is 748 fathoms. 
Six miles farther carries us across the Moro Channel and we 
find the depth a trifle more shallow, 710 fathoms, at d. 

Ateand / we find ourselves near the summit of a submarine 
mountain whose height above the bed of the Straits is about 
twenty four hundred feet. This mountain, lying but a few miles 
to the northward of the axis of the Gulf Stream, may be claimed 
as a point of decided interest in this survey. It is scarcely 
twenty one miles from the shore of Cuba whose hills are in fall 
view if the weather is fine. Six casts were made upon its sam- 

a specimen and observed the temperature to be 60° 
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which is the usual amount for this depth in the Straits of Flor- 
a. Th r current which underlies the stream, following 

the line of maximum depression, has a temperature of less than 
At ms eoualt, it might be supposed that an obstacle in 

the track of F the stream would cause an ascension of the Polar 
current, but when we consider that this Stream Bank has not 
the nature of a bar, and that the deep channel way beyond is 
ample, there would seem to be no reason for an ascension of the 
cold waters in this neighborhood. 

Several other casts, not referred to in our table, because too far 
to the eastwasd of the section line, furnish some clue as to the 
form of the Stream Bank. It appears to be triangular in its 
general figure, presenting at its west angle a bold prow to the 
stream. As the current is here flowing with an accelerating ve- 
ocity, a depostt is impossible. This bank, it appears to us, must loc 

_ have, like the adjacent reef, a firm constitution. It is an inter- 
esting question whether it belongs to the mountain system of 
Cuba (as its line of least water running EH. and 8. HE. might seem 
to indicate), or whether it is an ancient reef now ch and 
crumbling away. The least depth is about that of the foot of 
the swept portion of the reef apron on the north side of the gh 
—it may indicate the true depth of the Gulf Stream itself, an 
if so, its summit is not now abraded, while its base must be 
wearing away under the action of the Polar current, A bank so 
situated must have precipitious slopes. 

Observations upon the trend of the lead line, on hauling in, 
furnish indications that “re thickness of the upper moving stra- 
tum, i.e., the depth of the Gulf Stream, is scarcely more than one 
third of the maximum oes of the channel. This stream 

water, not a profound movement. 
In the exchange between the Gulf of Mexico and the Atlantic, 
the office of the Gulf Stream appears to be the restoration of sur- 
Jace level, while the office of the counter stream, (“ Polar current”) 
below, is the restoration of equilibrium thus disturbed, between 
waters of different specific weights or densities. To illustrate 
this view of compensating currents, we may be suffered to recall 
an instance from our experience in observations at the mouth 
f Hudson River. In the dry season (July) the surface outflow 

(brackish) through the Narrows of New York harbor, occu- 
pies nine out of the twelve tidal hours, while in the lowest water 
stratum the case is more than reversed, the inflow (salt) predom- 
inates to that extent, that as a general thing it is continual along 
the bottom, although not constant in veloc The same rer 3 
tions, with ‘variable proportions, were followed some distance up 
the river. On running a line of levels from New York city to 
Albany it was found that the bed of the Hudson lies below the 
mean level of the sea for over a hundred miles; but that the sur- 
Am. Jour. Sci.—Snconp Sxr1g3, Vou. XLIII, No. 127,—Jan., 1967. 
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face of the fresh water, even in the dry season, is above this 
level—not so much above, however, as to equalize ‘the difference of 
specific weight between it and the sea water, so that the latter, during 
the summer months, flows in along the bed of the stream, while 
the former overflows into the ocean. 

In the recent nese , observations upon surface densities were 
carried over several hundred miles. These show decided con- 
trasts between the ocean and the stream, but no greater than the 
differences of temperature might lead us to expect, 

The Gulf Stream is essentially confined to the southern half 
of the Strait in the portion crossed by this survey, but no west- 
wardly drift —— he rth shore was observed except at one 
time a feeble flood tidal easiness setting close along the reef. It 
is not reed = the widths of the Gulf Stream vary, as its 
velocities are known to do, and both of these may in many 
aa ae ge upon er continued gales of wind. During the 
period of the recent survey, however, the weather was exceed- 
ingly calm in the Gulf, and as far as learned, sam — at 
sea, yet the velocities of the stream altered in a marked m nner, 
and so much so that the oo became a pianen of csieaiill 
among pilots and ship masters arriving at Havana. It would 
be exceedingly interesting and practically useful to ascertain 
from systematic inquiry the order of these variations. We 
would suggest as a reasonable hypothesis that these variations 
follow those changes of mean-sea-level which depend upon 
declinations of the sun and moon—more especially the latter. 
There are no two seas upon the earth whose tidal phenomena 
differ more essentially than those of the Gulf of Mexico and 
the Atlantic Ocean; and it - a matter of certainty that the ele- 
vations of these two bodies of water are not affected in the same 
manner and degree by the half. monthly changes of the moon’s 
declination, Professor Bache’s aper on the “Tides of Key 
West,” published in the Coast Barvey Report of 1853 shows 
that the mean level of this station is one foot higher when the 
moon is in the equator than when she is at her t declina- 
tion. Inthe North Atlantic the order is the reverse of this; 
the mean level is there about three inches higher at the maxi- 
mum than at the zero declination.* Small as these relative 
changes of elevation may seem they must bear a large proportion 
to the total head of the Gulf Stream which suffers exceedingly 
little resistance in its course. 

* From computations of the Coast Survey, and from Phil. Trans. R. S., 1839. 
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Art. XI.—Observations upon the Glacial Drift beneath the bed of 
— “bes as seen tn the Chicago Tunnel; by E. ANDREWS, 

.. M.D., Prof. of Surgery in Chicago Medical College. 

In the November number of this Journal there is an article 
from E. W. Hilgard, State Geologist of Mississippi, which con- 
tains serious errors ‘respecting the Drift formation in Llinois. 
The mistakes occurred, doubtless, because the distinguished au- 
thor had not an opportunity for personal observation here, an 
was obliged to rely on the information of others less competent 
than himself. 

He remarks that the erratic blocks are nearly all well water- 
worn, and that the drift “is more or less irregularly, but dis- 
tinetly, stratified,” and that “no glacier scorings are mentioned 
either on the pebbles or on the adjacent rocks.’ 

The truth is this. The drift of [linois, Indiana, Michigan and 
Wisconsin consists of two distinct formations, one above the 
other. The lower is the well known “ glacial drift” of authors. 
It is a heterogeneous mass, full of boulders and pebbles, which 
are only imperfectly rounded and sometimes quite sharp at 
the edges. Vast multitudes of the larger blocks are scratched 
and votes on one side by unmistakable glacier action. Ina 
large part of the formation it is extremely difficult to discover 
— traces of stratification, though it can be noticed by great care. 

cond formation always overlies the former, and consists 
of nae and gravel re vagy and Jilled with well 
rounded and water-worn pe e two its are so un- 
like each other that there is no peatilie of capiousiing them. 
Their relation to each other is best shown in the numerous rail- 
road cuts which traverse them. It is there seen that at a distance 
from the valleys of mee the old glacial drift usually comes 
to the surface, and often s into considerable eminences, In 
Illinois, at least, ne closest scrutiny generally fails to discover 
in it any stratifica As we approach the streams, however, 
the glacial drift ani out of sight, and is overlaid by perfectly 
well stratified sand an gravel. The latter exists in enormous 
quantities, sometimes bordering the valley miles in width, and 
by its thick masses fully maintains the general height of the 
country. At the border of the valleys of the streams the sand 
and gravel suddenly cease, terminating in an abrupt descent; or 
perhaps the lower strata may continue beneath the alluviam. of 
~ Lar lands. 

he Chicago tunnel is excavated for two miles in ws lacial 
arif beneath the bed of Lake Michigan. It has been elosely 
watched by a committee of the Chicago Academy of pa as 
well as by Mr. Chesborough the city engineer, Mr. Kroeshell the 
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inspector, and Mr. Gowan the contractor. From my own personal 
observation, and from those of the above-mentioned gentlemen, 
I derive the following facts. The tunnel is to supply the city 
with fresh water drawn from the lake at a distance of two miles 
from the shore. For this purpose a coffer dam was erected in 
the lake, two miles from the land, and within it a shaft was ex- 
eavated in the clay to the depth of about seventy-five feet below 
the surface of the water. A similar shaft was sunk at the shore 
end, and from the bottoms the workmen drifted horizontally 
until they met beneath the lake. 

at the shore end descended first through beach sand 
and then through tough clay, mostly free from boulders, and 
apparently a deposit from the lake. At the depth of about 
sixty-two feet the workmen came suddenly upon the hard gla- 

ial drift, containing glacier-scratched boulders, and in every way 
very different from the clay above it. The material appeared to 

a soft comminuted shale reduced to a clay by the same means 
which transported it from its original strata. Every cubic yard 
of it contained millions of broken and scarcely rounded little 
fragments of the shale. These were accompanied with larger 
blocks of it, mixed with glacier-scratched boulders of limestone, 
sandstone, granite, syenite, and every other kind of rock which 
exists in the regions north of us. In this and similar material 
the whole of the rest of the shaft and the entirestwo miles of 
the horizontal part of the tunnel was excavated. Some ex- 
tremely interesting facts were observed. For instance, this hard 
clay showed no trace of stratification when any particular part 
of it was inspected, yet it was so intercalated with other beds as 
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layers in - clay, the stratified character of the whole mass is 
clearly made out. 

e <a surprising phenomenon discovered, was the exist- 
ence all through the glacial drift, of numerous ee “ pockets” 
or cavities filled with stratified gravel. ‘These ets,” as 
the workmen called them, lay in all imaginable Me fa some- 
times with their strata set up at high angles. They were gene- 
rally from a few inches to a few feet in diameter, and terminated 
abruptly on all sides in the solid impermeable clay. The gravel 
as water-worn, and often so clean that it would scarcely soil a 

inci erchied Its interstices commonly contained a few gallons 
of water at the lower part, and some air or gas at the upper. 
The gas in many instances was inflammable, and was doubtless 
derived from the numerous boulders of highly bituminous lime- 
stone found in the clay. That the pockets were perfectly iso- 
lated is shown by the fact that though nearly eighty feet be- 
neath the surface of the lake, pat fee leaked a drop of 
water after they were once emptie e existence of these 
masses of gravel is very surprising. “The cavities, ipa emp- 
tied, looked exactly in many instances like the casts of rounded 
boulde I can only account for them by the licens that they 
were deposited as frozen masses of gravel, and thaw 
they were well deabodaied in the clay, leaving pee a in 
whatever position they happened to be put while 
After getting beneath the deposits made by the tie itself the 

excavations furnished not the slightest traces of any organic 
rema 
Sa the west shore of Lake Michigan, for a distance of over 

a hundred miles north of this place, the glacial drift rises som 

to notice any stratification, but to an observer stationed in a 
boat a hundred yards distant, dim but evident traces of a hori- 

ntal arrange a a appear. The strata = best seen by nanny, 
the level bands where the springs ooze o 

e more recent formation may aueae be noticed as a 
— stratified deposit filling the hollows or valleys of the older 

and rising to nearly the same height above the lake. It 
ilies belongs to the Champlain epoch. It is greatly to be de- 
sired that some geologist should thoroughly examine the recent 
geology around Lake Michigan, as there are problems of great 
Interest to be solved in connection with it; but as yet it is an 
anexplored field. 

, Nov, 26, 1866. 
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Art. XII.—Shooting Stars in November, 1866; by H. A. 
NEWTON. 

Tue brilliant exhibition of the November meteors witnessed 
in Europe on the 14th of that month is a confirmation (if such 
confirmation was needed) of the astronomical character of these 
bodies, and of the thirty-three-year cycle. e European obser- 
vations are evidently those which will throw most light upon 
their cosmical relations. Yet those made in this country on the 
nights of Nov. 12th-13th and 18th—14th must have decided 
value. The radiant point in Leo rises above our horizon about 

‘clock p.M., which corresponds with 45 a.m. Greenwich 
time. Our observations then from midnight onward on the 
morning of the 14th may be regarded as a continuation of those 
which in England were interrupted by the approach of daylight. 
They serve to give the law of decrease in density of the meteor- 
oids as we leave the group. On the other hand, during the 
former night the earth was approaching the group, being at 
dawn only fifteen hours distant from its center. 

1. At New Haven.—On the two nights 10th—12th of November 
the sky was entirely overcast; so also on the nights 14th—16th. 
On the night of Nov. 12th-13th we commenced counting the 
shooting stars ten minutes after 11 o’clock. There were fifteen 
or more in the party, principally students in the College. It 
was intended that at least twelve persons should be continually 
looking for the meteors. This number was maintained through- 
out the watch on this and the following nights, except for a very 
short period when only eight or ten were present. During part 
of the time, on the first night particularly, there were, besides 
the twelve, from two to five others assisting in counting. Two 
of us gave our attention to the location of the paths of particu- 
lar meteors, remarkable for size, color, trains, &c., and to other 
~~ aside from the counting. : 

e watched from the top of the tower of Graduates’ Hall, 
from which there is an unobstructed view of the heavens. To 

ne persons were assigned particular portions of the sky around 

were counted aloud to prevent duplication. The total number 
seen by the party in each quarter-hour was thus obtained. It 
was also important to learn how many meteors each observer 

To prevent the confusion that would result from counting 
in a double series, I gave to each person a card with directions 
to keep a tally upon it of those seen by himself. A few of these 
tallies were afterwards found to be imperfect, but the residue 
enable us to compare our numbers with those seen elsewhere by 
fewer observers. t 
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rst party continued the watch until 14 40™ a. m., count- 
ing in iloed two a a half hours 236 meteors, as f ollows: 

Duration, No. seen. No. per hour. 

a 37 112 10" ‘5 sti a0 0 
ao 45 15 2 
eh Pe eg 15 26 108 

isp" 15 15 22 
ty ie 30 15 17 
SG; -* 45 15 91 
yi eas Sean | 15 21 81 

Le OAS 15 15 25 
LB 30 15 20 
Tt 40 10 20 97 

Total in 25 30™ 236 94 hour, ay. 

The meteors were generally small and very few of them were 
from Leo. Few left trains. ere: these 24 hours nine of the 
party saw severally 34, 10, 41, 26, 40, 62, 29, 62 and 68. This 
gives an average of 404 to each observer, or 16 per hour. The 
proportion of the ee for single observers to the whole num- 
a seen is 17 per cen 

Besides all this, ee is Y andbebes hy ee Gileeass = 
pending on closeness of attention antl sharpness of eyes. 

At 2h 40m, after an interval of one hour, a new party began 
to count, and the afin was the result: 

uration. No. seen. Hourly No. 

* From 2° ig e gh ve i 5™ 15 
45 “3 15 44 177 

B70 * 15 38 
a: BO 15 37 
O08 9... 46 15 38 
a5.°° 4.9 15 27 140 

MS | ved 15 15 38 
a deeee | 15 At 
oo. ae 15 43 
— oo 15 44 169 

oe, 15 15 54 
ial iat 15 36 180 

Total in 2" 50™ 458 162 — av. 

The following are the reports of the numbers seen 
ual observers. Those looking the whole time saw ww BEAL 100; 41, 100, 

55; one from 35 onwards saw 26, one from 3" 15™ saw 49, 



80 H. A, Newton on Shooting Stars in November, 1866. 

one ending at 4 10™ saw 32, and one ending at 45 30™ saw 28. 
This gives an average hourly number of about 194 for each ob- 
server, which is 12 per cent of all seen. 

By 35 a.m. the proportion of conformable meteors had con- 
siderably increased, so that they were then estimated to be at 
least one-fourth of the whole number visible. At 5 o’clock the 
proportion, though greater, was still less than one-half. During 
the quarter-hour 54 15™—54 30™ the increasing light of the dawn 
in the east was interfering very considerably with the numbers 
visible. 

The sky was beautifully clear throughout the night. The 
center of the radiant of the conformable flights seemed to be 
about R. A. 147° 30’, Dec. +23° 15’. It was not very easy to 
determine its shape and dimensions owing to the small number 
of flights near the radiant. The zodiacal light was remarkably 

fine in the east. 
On the night of Nov. 13th-14th a new relay of observers be- 

to count at 11 o’clock. They were relieved by a fourth 
party about 2 o’clock a.m. The arrangements were similar to 
those of the previous night. The following are the results for 
the successive quarter hours. 

BE SE) Se arene eee eae 

- 

11b-12h, 12h—1h, 1h-gh, 2h-gh, gh—4h, ; 
22 37 47 33 65 j 
29 43 37 36 36 
35 56 50 55 56 
36 61 37 55 55 

122 197 171 179 212 

the reports of ten of the party, was about 38, that is, about 18 
per cent of the whole. 
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reported. This is reasonable, for when the meteors are faint we 
may rightly expect a large personal equation, The average num- 
ber of observers for the two nights was probably about fourteen. 
The mean of the proportions seen by single observers for the 
two portions of the two nights was about 17 per cent. Hence 
we may say that with such observers, on meteors, and such 
modes of observing, as we had on these two nights, fourteen 
persons will see about six times as many as one person. I think 
it probable that even so large a party loses a third, or more than 
a third, of the meteors that could be seen by an indefinite num- 
ber of observers, especially when the flights are in general faint. 

While the general position of the radiant on the second night 
would seem to = the same as that given on the first night, pie 
stars moved from points nearer y Leonis. Several paths 
duced backward would cut the line joining 7 and « Leonis ian 

two or three degrees of the former star. I saw, however, no 
th that could not be referred to a radiant area of narrow 
readth in latitude. In longitude its length would have to be 

three or four degrees, unless we 
poses, that there is ” motion of the radiant. Prof. Hewitt of 
Olivet, Mich., gives a number of — = - first night that 
seem to lg fori a point nearer 7 t 

2. At New Haven.—Upon the roof of Sheffield Hall a party 
of about a students, under ni direction of Prof. Lyman, 
counted 603 meteors in five hours, from 12 o’clock onward, on 
the morning of the 13th of Noventbar. The enti is the 
result of their observations for the successive quarter 

12h-1h, yh-gh, gh-gh, gh_4b, pits 
24 25 38 43 o7 
21 31 29 89 38 
17 os 30 35 34 
21 47 for 42 39 38 34 

83 103 129 155 133 
On the next night a similar party in the same place counted 

492 meteors between eleven and two o'clock, omitting the quar- 
ter hour between 11° 15™ and 11° 30m, 
per hour. or: abil —— " the results 

Lh-2n, 
wy - 42 
+ 48 53 
31 56 52 
38 50 55 

Hourly mean 11 17 202 
_ Am. Jour. Sc1.—Szconp Serizs, Vou, XLII, No. 127.—Jan., 1867. 

ll 

is is a mean of 179 
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These results agree as well perhaps as could be expected with 
those of the party on Graduates’ Hall. A considerable number 
of paths were drawn upon the charts upon both evenings which 
will serve to determine the altitude, lengths, &c., of the trajec- 
tories, if the same have been observed elsewhere. 

. At New Haven.—Prof. Twining watched alone on the morn- 
ing of Nov. 14th, giving special attention to the lengths of the 
paths, the duration of the flights, and the position and size of 
the radiant area. He says: ‘from midnight to 1 a.m., looking 
toward Leo, I observed 35 shooting stars, in one hour, and in an 
area of about 110° of arc laterally, and 70° vertically. Of these 
there were 24 conformable from an area of radiation about 8° 
in diameter, whose center was in N.P.D. 654° and A.R. 1474’. 
Two-thirds of all were directed nearly from this center. ‘The 
sky was very clear. ‘I'he conformable meteors were rather mas- 
sive, with tracks about 1’ broad. Three were much broader, and 
left trains for 28 to 6% of time. The two longest flights that I 
observed were 20° and 22° of are and about 1* in time 

“ Again I watched from 3" 8™ a.m. to 4" 8m a.M., or one hour. 
In a space equal to the former and looking toward the radiant 
I saw 43 meteors, of which 38 were conformable to an area cov- 
ering nearly the bend of the Sickle,—but far the greater numbe 
radiating closely from the small star in its middle, being the old 
radiant of Nov. 13th, 1833. The flights were generally from 5° 

im 

scl i Sint i 

the 62 conformable flights, for the two hours, was about 10° of 
arc, in ‘5% of time. B 

great that, not unfrequently, a curve, or even an angle is de- 
scribed in a meteor’s path. These sudden deviations—as wel 
as the frequent explosions—may often be due to the meteor’s 

@ of flight—than the unaided eye affords are now necessary. ‘ ; 
i nted upon — 

ter, at equal intervals, and these last supporting and nor 
* This Journal, [2], xxvii, 20. * & 
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arc when viewed from the apex,— ole combination ap- 
pearing to the observer ae the sere cee — sie ae od 
polar distance in a raphic polar projec The 

ith this at hes adjusted to a proper position of the axis, 
it is aoe. that conformable meteors will traverse lines, along 
or between the divergent wires; and that the inclinations to the 
wires can be closely estimated, as well as the re from the 
center at which the prolonged paths would pass. At the same 
time the as bocce would, if properly pir = denies 
nated, afford a e to mark’ the beginning and the end of 
flights with the ee: attainable accuracy. ‘The inherent of 
selected standard stars by the wires might be agreed upon, in 

eee Pee 

i ai 

i ane 

that et would not be indispensable,” 
uadelphia.—On the morning of the 18th Mr. B, Vv. 

Marsh saw in a half hour ending at 1) 40™, 2 conformable mete- 
ors and 6 omer in ahalf hour ending at 44 36™, 5 conf. and 3 
others. e weather was clear and bright. The number for the 
hour (16) pear with the number (18) for i observers 
on. nna night at New Haven. On the next peeing: Mr. Marsh 

in 86 minutes, tebe 125 and 14, 23 conf. and 5 age. 
tons, Later in the morning the sky’ was a overeas 

5. At Newark, N. J—Mr. C. G. Rockwood, on the nae of 
Nov. 12th-13th, watched from 104 45™ to 24 30™ a. M., omitting 
the quarter hour from 12845" to 1h, The sky was clear except 
a haze near the horizon. The mee table gives the results. 

onconf. Total. 

From 10° 45" to.115 0", o 5 5 
pte) 8 Sea labore + Fate | 2 23 25 
“ 12 0 “12 45, 6 5 1l 
eg oe ie ig 16 15 31 
“ 2 0 * 2% 30, 5 8 13 

Total in 35 27", 29 56 85 

On the next night, with four assistants, he oe from 115 
20™ to 2h 40m, accepec 261 meteors, as follow 

Tim Conf. Nonconf. “te Duration. 
iP 20™-128 gm 13 43 56 in 40™ 
12 0-12 30 27 
12 30-1 90 33 
130-2 90 40 
2..0 —2.. 30 20 
2 30-2 40 2 
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For a good part of the time it was cloudy in the south and 
southwest and also low down in the northeast. eh 25 A. M, 
the clouds increased rapidly and soon covered the 

6. At Poughkeepsie, N. ¥.—Seven of the pupils of Mies Maria 
Mitchell saw, at the Vassar College SS 354 meteors in 
seven hours on the night of Nov. 12th—13th, = on the next 
night 419 were seen by six of them in five hour 
va At Canonsburg, Pa.—Prof. Kirkwood ase 64 seen by 

six persons in 45 minutes, ending at 45 39™ a. M. of the 13th, of 
which about 50 were from Leo. ‘The next night was cloudy. 

8. At Franklin, N. Y.—Mr. William A. Anthony, with two 
assistants, counted on the morning of the 14th, between 2h and 
4b, 180. On account of the cold it was impossible to stand still 
and watch the heavens, and one hour, or an hour and a quarter 
& 3 c) 2) ¥ a ° Gc — Pa =a oO ct =a te [= ee rr. A 3 

aes 

Ss jor) @ er o OM or 5 o = oO ae 4 oO bon o 4 = © o a “S lel) 
re’. 

several evenings in the first half of November. He has siete 
60 or 70 flights, which were remarkable for size or beauty, and 
reports 875 in all. The details have not yet been received. 

10. At Chicago, Iil.—Mr. Francis Bradley reports 27 meteors 
seen by three persons in one hour ending at 2" 30™ on the morn- 

ing of Nov. 12th. On the next — five observers saw in the 
hour and a half ending at 1° a.M., 65 meteors, of which 24 — 
were from Leo. Clouds or haze prevented farther observation. 

ll. At Olivet, Mich.—Prof. J. H. Hewitt, to whom on account 
of his previous experience in observing Thad written request- 
ing particular attention to the shape of the radiant area, watched 
on the night of Noy. 12th-18th, together with Mr. M. R. Gaines, 

m li tod5o’clock. The night was mostly clear. He says 
Hof. those which went from the Sickle, the eae of the larger 
number, I think, were in the general direction of a line joining 
7 and ¢, ‘and these tracks were much nearer together than the 
tracks of those which proceeded in a direction perpendicular to 
that line. That is, supposing an ellipse to represent the ae 
area, the larger diameter would be in the direction of 7é. 
frequently remarked that our observations coincided with oie 
suspicions that the radiant area would be such an ellipse.” 

2. At Detroit, Mich—Mr. O. B. Wheeler reports 56 for three 
observers for one hour from 2" 20™ a.m. Nov. 18th. Forty-two 
were conformable. Clouds prevented observation on other nights. 

@irongk the nights of focitae 12th and Nov 43 th. During be 

first of these two nights the sky was mostly fdloaded except “from 
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about one to three o'clock A.M., where it was pretty clear over- 
head. Thirty-five meteors were seen, of which twenty-two were 
in the hours named. Three persons were observing 

On the next night, Nov. 18th—14th, it was partially overcast 
se near 10 o'clock. ‘The number seen was 440. The hourly 

mber, the number of observers, and the state of the sky, are 
adh in the following table. 

Time. No. obs. No. seen. Sky. Time. No.obs. No.seen. Sky. 

8th- gph 3 4 Cloudy. 12$h-14$h 4 90 Clear. 
94 -104 3 8 Partly clear.! 14 -24 5 - 112 Clear. 

104 -114 3 Some cloud 4-34 5 1388 ear. 
‘114 --124 4 61 Clear. 84-44 5 20 Clouding. 

Soon after 33" a.m. the sky became wholly overcast. The next 
oa the sky was also aed a covered. 

. At Washington, servations were made at the 
a 'S ag Observatory which will soon be published in “fall 

16. In Bay of Panama.—Mr. Frank H. Bradley writes to Prof. 
‘Twining, that with about a ieee. of the sky clear he counted 
eleven meteors between 1" 45™ and 2" 30™ a.m. on the morning 
of Nov. 13th. The sky then becuse overcast. 

On the next morning he was on deck from 2" to 3" a.m, and 
in that time counted 30 meteors, 17 of which seemed to be ra- 
diant from a point near the horizon in the N.N.E. The sky 
was clear from N.E. to N.W. an oe a pitt past the zenith, but 
about 3" a.m. the clouds closed e 

On the night of the 14th- 15th. he was on deck for some time, 
with ee clear sky, but saw no m 

ci m indebted to Prof. Hoiry, pie has kindly placed in 
my fda for examination the reports received by the Smith- 
sonian Institution from various observers. 

Prof. Hopkins of Williams College gives the times of 205 
meteors on the night of the 12th-13th, of 453 on the next night, 
and 4 on the third night. The apparent paths of a large pro- 
portion of them is xe given. The following are the numbers 
for o successive hou 

1 2th-13th. ren Time. 12th-13¢ 13th- 
Bubote 7h 1 6 125—]" 2 sg ‘SL sa 

7h 9 9 1-2 10 71 
8-9 0 19 2-3 45 53 
9 -10 q 16 3-4 40 61 

10 -11 sam 21 4-5 41 69 
11 -12 33 5 -6 24 44 

Between 11 i P.M. and oh 15™ A.M. of the first ni ht the 
___ clouds interfered seriously, and sometimes even covered t) 
__. This series of observations will no doubt prove to be of special 

_ walue ei th computation of altitudes. 
The rts received by the Smithsonian Institution from a 

large sth he of other observers will be of value for the same 
purpose. 
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18. Two meteors deserve special notice. One at 115 7™, Noy. 
13th, appeared at New Haven low in the Lynx, and passing a 
little north of the zenith, crossed Andromeda between « and ?, 
and disappeared low in the S.W. having described a path of 
135°. I was at first a bright point, but after a time burst out 
into a flame and left a train for several seconds. The duration 

ree 

appeared 5° from Mars towards Canis Minor, and ended $°5. 

19. At 11 minutes past 2 o’clock A.m., Nov. 14th, a very bright 
green (or blue) meteor appeared, at New Haven, in R.A. 148°, 

? 

appearance it had become shorter and broader so as to be 2° or ~ 
3° long and 14° broad. E 

e same meteor was seen in Newark by Mr. C. G. Rockwood 
to descend vertically, ending at R.A. 163°, Dec. +154°, The 
cloud or train floated also northward, parallel to the horizon, 
crossing § Leonis. A corresponding path is given by Mr. Henry 
M. Parkhurst of Brooklyn. q 

At Williamstown the record was “origin 20° south of Regu- — 
lus: course W.S.W.; length 40°; blue trail.” 3 

The first altitude was then about 120 miles (193 km.), the alti- 
tude at disappearance about 60 miles (97 km.), and the length 
of path 115 miles. 

ew Haven at disappearance was 120 miles, and the cloud was 
doubtless still farther from us. Hence its length must have 

en more than 5 miles and its breadth over 8 miles. The true 

yet this debris must have been very attenuated to float in am 
atmosphere so light as that which is 60 or 90 miles from the 
earth’s surface. 
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20. The great display — was looked for with such general 
interest both in this coun try and in England was witnessed in 
Europe early on the morning of the 14th. 

At Valentia, Ireland.—The following is an extract from a letter 
from Dr. B. A. Gould, who was at Valentia, Ireland, engaged 
in determining the longitude of American stations by means of 
the Atlantic cable. 

“ At 125 30™ (Greenwich time) meteors were so abundant that I caused 
the telegraphic staff to be aroused, in confident expectation of a ‘mete- 
oric shower.’ From this time to about 2? 25™ a.m, the sky was quite 
clear (except for six or seven minutes), not more than one-fourth part 
being at any one time obscured. At 1” a.m. the sky was brilliant with 
meteors of every degree of brightness, from the 4th magnitude to 15 
diameter, and the brilliancy of Jupiter, The largest ones, and certainly 
there were fifteen or twenty such, were as brilliant and large as a ship’s 
rocket at half a mile distance. 

‘The comparatively slow and uniform movement of most of them, their 
long bright — amy pure white light, presented a strong resemblance 
to a flight of r 
“The center “of Sento was in Leo, then not high in the east. The 

radiant as not well defined, but a locus of probably" a degree and a half 
in diameter. I think that I observed ten or twelve of which the pate 

aid of a friend, who faced south while I faced north, I counted 203 dur- 
ing the 90 seconds between 1" 9™ 08 and 1" 10™ 308. Ten minutes later 
the epee seemed to have much diminished. 

a “ At 15 38™ there were not more than 65 or 70 to the na pas and 
frequently iy or six tpg would pass without any being see’ 

“Between 1" 45™ 158 and 1” 46™ 158 (1™) only 23 were seen. 
66 . iv~ J) §) 0 (2 sm. } “ 

“6 1 58 Oo ere i (3™  Seamay Gd “a 

“ At 2" 15™ they seemed scarcely more numerous than on an ordinary 
August night.” 

21. In Exeter, England.—Mr. J. T. Tucker, of Exeter, in a 
letter to the writer states that he counted 954 meteors between 
2 4 and 1" 30™ a.m. of Nov. 14t 
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seen and in the brilliancy of the larger ones. 
23. At Greenwich.—According to an extract from the London 

Herald, the hourly numbers seen at the Greenwich observatory 
were as follows: 

95-10" 10 meteors, | 12*-1> 2032 meteors, | 3°45 528 meteors. 
15 ys 1-2 486 —5 40 sa 

was far inferior to the former, both in the number of meteors 
* 

11-12 168 = * 3 Gea. Total, 8485 “ 
24. Thickness of the group.—The inclination of the plane of 

the group to the ecliptic is probably about twice the latitude of 
the radiant, or 19°. The denser part of the shower was included 
in a period of about 1" 30™; and during this time the earth 
moved about 100,000 miles. The corresponding thickness of 
the group would be 100,000sin19°, or 33,000 miles. The den- 
sity gradually diminishes as we leave the center of the group, 
and the thickness, including these rarer portions would be much 
greater. 

25. Geographical limits of the shower.—The sun was vertical at 
12" 30" a.m. (Gr. time) in EH. lon. 1683°, S. lat. 184°. If thi 
time be taken for the beginning of the shower as a great dis- 
play, and if 10° be allowed for twilight, a line crossing the 
equator in HK. lon. 684° and running N. 18}° E. separated day- 
light from darkness and forms the eastern limit beyond which 
the shower was not probably visible. 

The radiant was vertical at 2" a.m. (which may be taken for 

Sse 

the end of the shower) in N, lat. 234°, E. lon. 65°. The west _ 
ern limit would be a great circle of which that point is a pole, 
to wit, a line crossing the equator in W. lon. 25°, and running 
N, 234° W. This line passes from Newfoundland through the 
center of the two Atlantic oceans. Regions west of this line 
were behind the earth throughout the shower. Along this line 
a few meteors with long paths were probably visible. 

26. If there shall be a shower in Nov. 1867 (and it is quite 
probable that there will be one), and if the group lies sensibly 
in a plane, these limiting lines would be removed 90° or 100° 
westward. But what curves in the line of the group have been 
produced by the perturbing action of the earth, of Jupiter, and of 
the other planets we cannot say. Such curves apparently exist, 
and may chamge the time of maximum, and therefore the re _ 
gion in which the shower may be expected next November. 
When full and authentic reports from English astronom 

shall be received I hope to resume the subject. 

* Proc, Man. Lit. and Phil, Soc, vi, 31. 
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Arr, XUL—  oreoudene of Prof. JERoME Nickuks, dated 
Nancy, October 2d, 1866. 

Obituary: Hermann Goldschmidt, the Astronomer.—The subject 
of this notice attained toa considerable reputation as an artist, 
but he is better known to the scientific world, in which he held 
a le pon’ by his numerous discoveries among the heavenly 

4 ae s born June 17th, 1802, but during his whole life his 
4 health 9 was delicate. Destined at first to commerce, he quitted 

it to devote himself to painting, and early became distinguished 
in that career. He was, however, ignorant of his true vocation 
until he had attained the age of forty- five years. One of his 
friends, Dr. Hoefer, to whom we are indebted for shoals details, 
tells us the diectitnartine under which he became an astronomer. 
The recital is copied from Goldschmidt himself. “TI had just re- 
turned,” says he, “full of disgust from a very long sojourn in 
England. I tried in innumerable w ways to dissipate my melan- 
choly humor, but without success, when one day I chanced to 
attend LeVerrier’s lecture on astronomy. The e professor ex- 
lained an eclipse of the moon which was to take place the 

same evening (March 81st, 1847). I understood the explana- 
tion, and in mye enthusiasm I exclaimed anch? io son. From tha 
moment I commenced with ardor to study a science of which I 
had as yet only the feeblest notions. 

Three years after, Nov. 15th, 1852, Goldschmidt discovered, 
with a small glass which he had just bought, a planet which re- 
ceived from Arago the name of Lutetia, shaving the brightness 
of a star of the 10th magnitude. The 26th of October he dis- 
covered Pomone, which resembled a star of the 11th es, Yet 

1856 ; Nysa, ne 27th, 1 857 ; Eugénia, aly 11th , 1857; lle, 
Sept. "Ot h, 1857 - Palés, Sept. 19th, 1857; Doris, id.; Europa, 
Feb. 6th, 1858; ’ Alecandra, Sept. 10th, 1858 ; Danae, Sept. 19th, 
1860; Canope, May 9th, 1861. By reason of these discoveries 
he several times received the astronomical prize from the Acad- 

iscoveries with a small glass—and his observ- 
atory was ptealals in one of the most frequented streets of Paris. 
Not favored by fortune, Goldschmidt lived ‘on a pension 
him by the French government. For a long time he had 
troubled with his eyes, but this affliction affected him much fa 
Am. Jour. Sci.—Szconp Szrtes, Vou. XLIII, No. 127.—Jan., 1867. 

12 ; 



90 Correspondence of J. Nickles. 

than diabetes, the symptoms of which he first felt in 1854. He — 
then retired to the country, and for three years lived at Fontain- — 
bleau, dividing his time between painting and astronomy. To- — 
ward the latter part of last August his disease became compli- — 
cated with other difficulties. He hastily finished his papers upon — 
the physical constitution of the sun, and died on the 20th of — 
August. He leaves a widow and two daughters without for — 
tune. They will doubtless be adopted by the “Société de Se _ 
cours Amis des Sciences.” ‘i 

by the vapor of water. By means of new optical dispositions 
of fine 

In Sep- ~ 
tember, 1864, from the summit of the Faulhorn, he observed — 
the rays of terrestrial origin and found they became weak in — 



| Influence of Sodium upon Flame. : 

_ who attributes A and B to potassium. The red and yellow of 
_ the spectrum of water-vapor are more brilliant than the blue 

is transmitted. Prof. Cooke has, however, discovered and 

the influence of the vapor of water upon the phenomenon in 
question. 

A new property of magnesium.—One evening while preparing 
some perchlorid of manganese, MnCl? (this Journal, [2], xli, 
107), with the peroxyd of manganese, the chlorhydric acid of 
commerce and ether, I observed that the color was not green, as 
it appeared to be in the daytime, but black. I was using gas for 
a light, and substituted in place of it first an oil lamp an er- 
ward a wax candle, but the effect was the same, the color still 
appeared only black. 

The green color reappeared by the flame of magnesium, which 
comports itself in this respect like the light of the sun. Itis well 

__ known that bright-tinted flowers, colored stuffs, or pictures, ex- 
hibit much less brilliancy of coloring by wax or even gas light 

_ than when seen by the light of day, and should an artist, at the 

5 \ ea 5 wie 

e influence of sodium upon flame.—On inquiring the 
E of i ame deception, as well as if it were daylight. 

he 

ups A and C and a large part of B, Sea to Kirchhoff, 

for the extinction of color by the usual flame, which we have 
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just been discussing, it will be found that numerous causes pro- 
duce this effect, one of which is sod’wm, which burns with a yel- 
ow (m monochromatic) flame, that may be “obtained either by bring- 
ing common salt supported on platinum wire into the flame of 
the Bunsen lamp, or by burning alcohol saturated with salt. 
All the colors are altered by this flame, with the “onions of 
blue-violet, which is complementary to the yellow. Red appe 
ete af a sometimes bluish when it contains blue (a 

sa 

ear k (ex. nBr? , Mn? combined with ether, 
Mn0®, Cr203, pola leaf seen by peat light, Cr?Cl5, 

sje VA de Annales de Chem. et de Phys., [4], viii, 298, for the _ 
eit of the various colors whieh bidve been a wai ae 

sah igen oe ee 

white paper e give the eg eye of the spectrum and pe 
eolors with which it was obtaine 

Colors seen by Colors seen by a 
dayiight. ‘ Coloring material. hematin cisadie flame. 

Red. Ochre petits . . . Black. 
Orange. Iodid of mereury (Hel), Whit 
Yellow. Ciiecunatsa ie toad (PbOCr03). f oF 
Green. Manganate of baryta, Black 
Blue. Aniline blue, t sacs sce 

In this s Ee so wonderfully a. by the flame of alcohol 
saturated with salt, sunlight and the flame from magnesium in- 

not very Beiliiant they are modified as if they were illuminated 
by the soda flame. 

Thus etherial solution of perchlorid of rage when im- — 
= appears by gas light black instead of green mixed green — 

mposed of chromate of lead (PbOCrO8) and cibraraeiill be- 
aval in the same man 

of wicks of lamps and candles, ashes of fuel and atmospheri¢- 
air, which last, according to Bunsen, always contains traces of it 
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Vogel has erento the proportion of soda which illuminatit 
gas contains (Journ. de Pharm. et de Chem., October, 1866), an 
Mulder has shown (in Ab same Journal, May, ~— with a 
facility marine salt volatilizes when heated with ¢ 

Small as the quantity of sodium is which case gas 
contains, it is sufficient to affect certain colors, and to produce 
on a small scale all the effects of absorption or extinction which 
are readily seen in a flame saturated with it. primers cers of this 
may be seen in certain green colors mentioned aboy 

Physiological effects of the monochromatic flame. The foregoing 
results explain a well known phenomenon, which has hitherto 
ever been accounted for. In the flame of alcohol and salt, the 

hands and face appear of a livid green eas eo the lips change 
to a blue-violet. This livid tint is know all who have seen 
punch or a pudding burn, and is due to ie alogiel more or less 
saline which is employed in these mixtures en at fur- 

appear Spon the features illuminated by their fire 
case the effect is produced by the NaCl which the 

alcohol constants of itself or which it derives from the alimentary 
substances; in the latter case the soda is obtained from the dross. 
and ashes of the combustible matters. The question arises, why 
under these conditions, the natural flesh color is changed to a 
bluish or livid green. The re ly is evident. It has been shown 
above, that the colors which best resist the extinctive effects of 
the soda flame are those which come from blue 

That there is blue in human blood ma sanily be seen by the 
color in daylight of the large veins on the skin of the hand. 
All the other tints which enter into the en peg of flesh 

bear without irritation either daylight or the i illumina- 
tion used at night, a result possibly caused by the absence of 

_ chemical rays in the flame, or sengee : inj ures the optic n 
which is poorly adapted to such a m 

After sitting for a considerable dine in the soda li ht, there 
comes a time when it is difficult - ee between gh 
ent shades of the same color. I have many times seen a tuft of 
leaves appear of the identical ae of the hand which held it so. 



, 

, 

ed it may be preserved 
- a long time in presence of a solution of chlorid of calcium. _ 
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that the whole had the effect of a bronze, while at the beginning 
of the experiment before the eye had become fatigued, it was eas 
to distinguish between the violet of the chlorophyl and the livid 
green of the flesh color. 

Employment of the Sodium flame by artists——We have previ- 
ously shown that the different colors of the spectrum may be 
reduced to white or black, unless they contain blue which is the 
only color unaffected by the soda flame. 

In observing such a spectral image it will be noticed, that if 
all the colors are reduced to either white or black, the borders 
are more or less darkened or dulled as in a photograph of the 
spectrum. Looking at a painting, especially a pastel containing 
very little if any blue, under these conditions, one is struck with 
the fact, that although the colors vanish, the grayish tone which 
represents them gives the appearance of a pencil drawing. The 
model or plan exists by reason of the half tints so that by the 
monochromatic light, one is sometimes able to go back to the de- 
sign without touching the picture and can thus give in some sort 
the pe a of a work of art. 

The flame of sodium may yet aid the painter in comparing 
shades, in grouping colors and weighing their tones 

e same manner, two colors, for example two greens which 
appear identical upon the palette, in the daytime, may be differ- 
ent when seen by common evening light, and are more likely to 
differ when viewed by the sodium flame, one being decolorized 
and the other transformed into black. In the same manner, 0 
two reds seen under the same conditions, one may appear white, 
while the other containing blue, will assume a 2olei-tint comple- 
mentary to the yellow of the monochromatic flame. 
Common salt ignited on a platinum wire in the flame of a 

Bunsen burner, strikingly exhibits the chemical differences which 
sometimes exist between two similar shades of color. This 

eebe rere 

It is prepared by passing a current of chlorine into chl 



Perchlorid of Lead. 

lead held in suspension in a solution of CaCl of 40° Beaumé. 
The liquid becomes yellow and acquires very curious properties 
Thrown into a small quantity of water, it gives a precipitate of 

_  PbCl—with excess of water a brown ‘precipitate is formed of 
= Pb0?. PbCl? +2HO+ Aq= PbO? +2ClH+ Aq. 

In this case the hydrochloric acid does not react, because of 
the excess of abi present, if there were less the result would 
be PbO? +2CIH=2HO+ PbCl1+Cl. 

The perchlorid of lead does not act upon the nitrate of bismuth, 
behaving in this respect differently from TICI* (this Journal, (21, 
xli, 107). When heated it blackens cane sugar but not elucose, 
and rae may serve to distinguish between these two kinds of 

"ead with anhydrous ether and syrupy phosphoric acid, the 
solution of perchlorid of lead thickens, and ea oily drops 
appear, which are perchloro-plumbic ether. ‘This ether readily 
dissolves gold, and as the metal is taken up dhiorid of lead sep- 
arates assuming the form of the gold employed. The perchloro- 
plombic ether readily decomposes; the products are protochlorid 
of lead and chlorinated ethers. The ease with which chlorine 
separates from it, is the cause of its solvent roe on 1 gers in 
which respect it is ae the bodies presennly to be n 

New solvents for Gold.—The perchlorids dissolve per readily 
when that metal is in the form of leaf, on account of the facility 
of their decomposition with liberation of chlorine. ereal 
solution of perchlorid of manganese be employed, the green olor 
of the manganese compound grows lighter in proportion as the 
gold dissolves, for MnCl? is reduced to MnCl, and the reac- 
tion is complete, when the liquid has exchanged its green color 
a the yellow of the solution of gold, (it is the same with ero 

MnI?).* On ye aigee the liquid, a film of gold adhe 
the vessel. The same solution added to FeOSO* fate the 

Eeepitate of gold so F ckaaataneees for its dichroism. 
< e sesquichlorids, and the sesquibromids which are easily re- 

uced—for example, the leg corresponding to Mn?03, 

portion of FeBr—dissolve sald FetT? 3 is also a good solvent for 
bolt especially in presence of ether. It is s only necessary to add 

_ asmall quantity of Fe*O0? to the ethereal solution of iodhydric 

he nascent state acts upon gold. For this reason g0 je 
upon even by iodhydriec acid in presence of ether 
a: place when only water is present. 

* This Journal, [2], xli, 107. 

Ni?0?, Co?0°; also Fe?Br® even in presence of a certain pro- a 

acid, in order to dissolve the metal. This proves that iodine in ay er 
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when put into a close vessel and raised to a temperature of 50° — 
The action is more slow if ether is used in place of water. Ex- 
posure to strong sunlight will hasten the solution. 

Some new facts concerning amalgamation.—tIn vol. xli, p. 225 
of this Journal, Prof. Silliman has described some properties of — 
the magnetic amalgam, composed of mercury and sodium. 
following experiment readily shows the great difference between 
the action of mercury and that of sodium amalgam. 

ake a square of glass, to which apply side by side two ~ 
leaves of beaten gold. Ifa drop of ordinary mercury be placed — 
on one of these leaves, it adheres without sensibly increasing in 

moistened it would retain all its elasticity. I leave the question — 
to those who are fortunate enough to possess this metal so rare, 
and so difficult to obtain in a metallic mass. 

Acetylene, C4 H2 
Di-acetylene, - § - . Cs Ht —2C4H? 
Tri-acetylene or benzine, —- C12H6& —3C*H? 
Tetracetylene or styrolene, - ©16H® —4C4H? 
ase e eee reserve ce bn sees 

Retene, = - - * 2 C36 18—9C4H? 

This table is the result of actual experiment and not of theore 
ical speculation. 

* J. Nicklés, On the Permeability of Metals to Mercury, [2], xv, 107. 
+ A sheet of platinum that has been for four months in contact with 

of sodium still preserves all its elasticity. 
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Acclimation in Australia.—Spontaneous Generation. 97 

Berthelot has observed still another series of hydrocarbons, 
o's styrolene and retene, the boiling 6 se of which is be- 

en 250° and 840°, and which possess to a great extent the 
§ amet fluorescence Be bbe eset oils ror resin. Berthelot 

a Between "210° ad 250° chore passes over a liquid 

; vom explain, naphthaline being in fact only pentacetylene 

Czoyio_ Fz — (C20pe 

ntacetyl ntacetylene. 

Naphthaline is siodaaa equally cote wins ee is passed 
into a tube heated to redness. There is, however, in this case 
but a small quantity formed, for the acetylene is chiefly decom- 
posed into carbon and hydrogen 

Acclimation of the Camel in Australia.—The introduction of 
the camel into Australia has been previously announced, and it 
was effected by the “Société d’Acclimatation.” We now learn 

that these animals have adapted peer ply to that country, as 
as been a recent alee ode consisting of seventy 

Acelimation 2 the Salmon.—The eggs of the salmon which 
have been introduced into the waters of Australia have hatched 
and the young fish are prospering. Ice has been used in the 
transportation of the eggs, which, according to Mr. Youle, re- 
tards the phenomena of e embryonic evolution. This gentle- 
man has found that the vitality of the eggs may thus be pre- 
served for three or four months. It is in this manner that eggs 
taken from the Rhine at Huningen in Alsace have been success- 
fully transported to Australia. Sweden and Norway are both 

_ occupied in stocking their rivers with salmon, so that the fine 
q a of the Zoological Society of Acclimation will not 
| lost 

pe > 

Am. Jour. Sct.—Szcoyp Series, Vor. XLII, No. 127.—Jam., 1867. 
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side of Messrs. Joly, Musset, and others, giving it as his opinion 
that spontaneous generation is a possible fac 

His later experiments, like those which ; published an ac- 
count of in 1863, were made with eggs. At that time he wrote: 

spontaneous generation. Since then beau have been raised 
which decided Donné to resume his experiments. He reasoned 
thus: “The small quantity of air contained in the eggs was per- 
Fike! not sufficient to determine the phenomenon of a spontane- 
ous generation, that is, to give life to a certain molecular arrange- 
ment of organic matter oe aese bred he conducted his ex- 

carded cotton. This time he obtained a generation of different 
kinds of mold, but found no traces of animalcules. He con- 
cen Ist, « Microscopie vegetation may be produced at will m 
organic matter, left to itself, and protected from the intervention — 
of “foreign germs. 2d. Air is necessary to the development of — 
infusorial animaleules. 3d. Air is ste pirate to spontaneous 
generation in both kingdoms. The temperature of 80° is the 
most favorable to these productions.” 

these conclusions the adversaries of the doctrine oppose 
their usual objections, viz., there were sources of error in the — 
experiment, atmospheric germ rms in some way penetrated the eggs — 

of which the shells were broken. The question thus remains — 
still at the same point, and up to the present time it cannot be 
said to be experimentally resolved. 

Mexican tifie Commission.—This commission, instituted — 
by M. V. Duruy, Minister of Public Instruction, continues its 
labors, which will son of be the only work to survive the ul-— 

has ‘sieatele containing geological papers by J. Marcou u 
the frontiers between Mewes eee the pers by States; by ] 
Dolfus, Pavie, oa “er on a volcanoes ; and the weo ogi 
sections from V to Mexico. Other papers are reports 
upon the Mexi fe atts wt flora, also upon the ruins of Ux 
mal and Mayapan, Ti-hoo and Izamal, &c. ; 



C. U, Shepard on supposed Tadpole impressions, 99 

Bibliography. 
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signed for the use of the various colleges, and is fully adapted to that 

Le Chi rm ied and to 

. 

s.—This journal appears semi-monthly, costs but 8 oye per year, and, ac-’ 
cording ie its Pos contains the novelties in Sag department of chemistry applied 
to the ch part consists of 16 pages 8 

Art. XIV.—On the supposed Tadpole nests, or imprints made by 
the Batrachoides nidificans (Hitchcock), in the red shale of the 
New Red Sendeione of South Hadley, Mass. ; by CHARLES UP- 
HAM SHE 

, Dr. Hitchcock was ‘ea to conceive of and adopt the theory of 
. poe origin first suggested and made publie by Prof. Sillimat 
_ Jr., and the late Capt. N.S. Manross, viz., that they p 

from the gyratory movements of hits ane he very cau- 

* Several ser iy photographi 1 this paper, which 
are t was impossible to do. inom jontiag sicaaeae sont 
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tiously observes, “in concluding that the impressions were made 
by batrachians similar to those now living, I am by no means 
free from doubts as to the identity of the phenomena.”* The 
single figure he has givent+ (PI. L, fig. 1) of these markings, if 
taken by itself does certainly favor the hypothesis adopted; 
though it fails in its uninterruptedly smooth and continuous 

ot =a ia?) oO da f4) 7) © Lear) + =e ia) fod & er as i?) pe | | om oO ten sl g er oO Qe = poy a fal jg (a>) o 14°) be i) OQ. ° 
=] ) os ° (=| 

Ty 

depth. Occasionally also, unoccupied spaces are seen between 
the holes, whereas in the shale nothing is more striking than the 
general uniformity among the impressions, and the very com- 
plete manner in which the entire surface is covered by them,— 
raised lines (sometimes resembling swollen veins), being the only 
boundaries between contiguous cavities. 

The slabs of shale present three rather distinct varieties of 
oe : 5 4 io] a z. =] wn ° =| © Oo: Lear] = 5, o > fms 7a < so ta be) Q re po La 3 a) s, Ss o 3 © 4 3 Re =" 

e second variety we have little more than the strongly 
nerved outlines of the hexagons. The cavity is shallow, oF 
nearly obsolete; but on its bottom, and proceeding from one 
and the same side relatively in each impression, is often seen 
tripartite, flame-like marking, or brush, which spreads over nearly — 

the area. The direction of this fan-shaped brush is con — 
stant throughout the series, thus evincing an origin from a com — 
mon cause, and one that acted simultaneously. The impressions — 
moreover are occasionally traversed by raised lines proceeding 4 
from a subjacent layer, and thereby subdivided into smaller com 
partments; but in these instances it is always easy to trace the 4 

hexagonal boundaries of the superior layer. The depressions — 
are obviously arranged in rows, somewhat approximating to fur 

* Ichnology of New England, 4to, 1858, p. 122. Boston. ¢ Idem. 
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rows, the parallel sides of which are more ng pte than the 
transverse edges which subdivide the furrows into cells. 
It may here be observed that the fan- tote rt is s scarcely 

at all visible in the first described variety. The diameters of 
the cavities in both are the same, being foie one to ak = a 
half inches. The differences in ‘the depth of the cavities in the 
two varieties probably grew out of the hardness of the bottom 
where they originated. 

The second kind, or shallow meal ah are constantly asso- 
ciated with the third variety presently to escribed, being 
situated from one-quarter to one-third of an teh only above 
them. A series of singularly interrupted and overlapping wave 
lines, obviously the remains of the parallel or zigzag, furrow- 
edges of the second variety above described, plainly enough 
show that ‘isap were produced by ripple action, ‘dooegh a gentle 
current of water setting transversely across the furrow-ridges. 

The third kind of impressions is considerably different from 
either of the foregoing, and requires a more particular descrip- 
tion. e hexagons are disposed in long, nearly straight, par- 
ae series, though now and then a row suddenly runs _s where 
t abuts directly against a a ae or in other words a 
ee is seen to bifurcate, or to be replaced by a furrow. The 
cavities in this variety have nearly Neable the breadth or area 
of the two first varieties. In hexagons of the third variety the 
two si tage sides that are at right angles to the furrows have 
treble the length of the other two pairs, which seemingly have 

n shortened at their expense. The angles of the hexagon 
sae are not equal. The four situated at the extremities of the 
longer sides, are less than 110°, while the two remaining (trans- 
versely opposite) ones are over 130°. The four shorter edges 
moreover are often flattened down into a broad band, while the 
long transverse ridges remain thin and sharp, though not straight 
at top, _ doers arcuated. Indeed they are sometimes so low 
and faint as to become almost obsolete, thus changing the row of 
cells uae into a trough, whose borders are composed of the 
shorter zigzag sides of contiguous hexagons (under angles of 
130°) ;—the whole seeming to have originated in a contraction 
of these sides, and a corresponding elongation of those at right 
angles to the furrow. The flattened band is not perfectly hori- 
zontal, but inclines a little toward the bottom of the trough, and 
eetentige’ in one gerne throughout the series,—its lower se 
being situated upon the upper or most shallow side of the he 
onal cell or cavity, or in other words the greatest depression in 
the furrow adjoins the superior edge of the band—it bom 
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bevelled; and in one case for a little distance, I have seen them 
replaced by four narrow planes. But the most singular feature 
of those specimens with a single broad band, consists in the 

as it were to the scar on the contiguous band. 
It should further be mentioned that the repetitions of these im- 

pressions of each separate sort are very numerous, and eac 

the imprints may have owed their origin to a gigantic species of 
alga, allied to the Hydrodictyon utriculatum, though constituting 
a different genus, and possibly pertaining to a different family 

‘ 
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sand is fine and the bottom hard. A gently oe , elongated 
bar, six or eight rods in length, running paralle the shore 
is here found. Its breadth is about half its length, and its ele- 
vation where the highest, twelve or fifteen inches above the nar- 
row flat creek-bottom between it and the shore. The breadth of 
this interval does not exceed ten or fifteen feet, the middle hal 
of which is nearly flat, while the sides therefrom slope upward 
very gradually each way. The bar is left bare at about half 
tide. The water flows in and out of the creeklet at both ends 
of the bar, and when the tide is saga high, flows back and 
forth cross-wise, to the bed of the creek. During the rising of 
the tide, the bed of this slineated "deprésiinn is more or less 
covered with water for nearly an hour before the bar is wholly 
submerged. bribes Aa this period, as well as at all other times 
while accessible, and best of all, at low water, when the surface 
is ee wholly bare, an sastied penles repetition of the second 

third varieties of the South Hadley impressions is every 
Hr visible, though the size of the cavities 1s constantly from 
two to threefold that of the fossil specimens. With singular 
precision may be seen the ee of the furrows (corres- 
ponding with the sea-margin), the cross partitions (though gen- 
erally more faint than in the shale), the zigzag margins formed 
by those sides of the cells which give rise to the furrow-rid 
the frequent splitting of a ridge so as to form an additional (an 
interpolated) furrow, the smoothing down of a ridge so far as to 
roduce the flat band, and the almost constant occurrence of the 
pean part of the trough on the down-hill side of the furrow. 
Other coincidences might be pointed out with the aid of ne 
ings; but the foregoing are perhaps sufficient for our purpos 
he’ appearances remained in full view during several days of 

calm weather, the pattern ne only slightly interfered with, 
during the ebbi ing and flowing of the tide. At low water the 
configuration of the era was invariable 

The examination of these sea-shore markings led me to recur 
toa Iai sandstone slab (with a surface two feet square) pro- 
cured two vil ago from the Forrest-marble Oolite sts ilt- 

Red Sandstone. The zigzag lines of the furrow rides sha po- 
sition and distinctness of the transverse partitions, the greater 
depth of the cavities constantly toward one side rather than in 
the oie of the furrows, and the occasional bifurcation of the 
ridges to embrace an additional trough are all plainly con- 
sci: “This specimen taken along with the Rockport sea- 
ore ripples leave no remaining doubt in my mind that the ori- 
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gin of the appearances in all three of the cases is ascribable to 
the same cause: viz., to a wave-like, vertical motion produc 
by the air on the surface of nearly still water, combined with 
feeble horizontal currents (acting in directions nearly at right 
angles to each other) upon the bottom. 

Amherst College, Oct. 15, 1866. 

Art. XV.—On a Theory proposed by Fresnel, and on a mode of 
measuring the average size of very fine particles; by OcpEn N. 
Roop, Prof. of Physics in Columbia College. 

Ir the light from a candle-flame be received on a ground glass 
surface, so obliquely that the incident ray makes only a very 
small angle with the glass surface, the light will be copiously re- 
flected, and a bright uncolored image of the flame will be seen 
by reflexion. As the angle made by the incident ray is increased, 
the reflected image becomes first yellow, then red, and finally: 
disappears altogether. 

Fresnel has attempted to account* for this fact, on the ground 
that the more refrangible rays, having shorter wivelobpahk are 
caused to interfere by a difference of path, which is still too small 
to effect complete interference in the case of the longer waves of 
red light; the difference in path, depending on the iepth of the 
minute scratches on the surface of the glass, and on the angle 
which the ray makes with this surface. 

As it is not difficult to measure approximately the angle at 
which the red ray ceases to be reflected, it would be easy to put 
this theory to the test of experiment, if the average depth of the 
scratches on the ground surface were known. 

The impossibility of obtaining such measurements, has hitherto 
prevented this theory of the action of finely roughened surfaces 
on light, from being either confirmed or overthrown. 

* Pogg. Annalen, Bd. xii, p. 210. 
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the same in all directions, we have the annexed construction. BD 
will represent the 
diameter ofa parti- 
cle of lamp-black, 
the ray AB is re- 
flected from its sur- 
face, the ray CB iss 
from thelayernext e D 
below; X is the angle made by the light with the plate, and the 
difference in path of the two rays will evidently be equal to CB 
— AB, a quantity readily found by calculation. 

ing the size of the lamp-black particles to be equal to 
000018 of an inch, the difference in path of the two rays for an 
angle of incidence of 18° is * 11, while the wave-length of 
the line C in the red space is nearly 000026 of an inch. This 
shows that the difference in the path is not far from half a wave- 
length of red light, if the larger of the two estimates of the size 
of the particles of lamp-black is employed. 

I then made a new set of experiments relative to the angle at 
which the red ray disappears, using as before lamp-black from 
parafiine. This was found to vary somewhat in different por- 
tions of the same plate, as is seen in the table below. : 

wep Oe I, 1G, 20", 20° = 20°14 
New microscopic measurements on the size of the lamp-black 

particles were made with a different microscope, the value of the 
micrometer not being known; it was estimated that the size of 
the smaller and more numerous particles varied from rise 
zsdvz Of an inch, but that there were more particles approaching 
the first number than the second, a circumstance of which I haye 
not taken any advantage in the following calculation. = 

Taking the mean of these determinations, and combining it 
with the mean of the first determination, we obtain for the 

_ ‘Size of the particles 55} ;='0000146 of an inch. 
Am. Jour. Sci.—Szconp Series, Vou. XLIII, No. 127.—Jam., 1867. 

14 
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The average angle of disappearance of the red ray being 20°, 
there results a difference of path =-0000998; that is, the differ- 
ence of path is to the wave-length of red light nearly as 10 to 26. 
When the difficulty of obtaining an approximate measure- 

ment of the size of the particles of lamp-black is considered, it 
is surprising to see how nearly the calculated difference in path 
approximates to half a wave baat of the light in set 

wave-length of C 000026 
Biving a still nearer approximation to a difference of 4 a wave 
ngth 

These experiments then seem to point out the correctness of : 
Fresnel’s theory, and we should I think be justified in reversing — 
the process, and sige the angle of disappearance of the red ray, 
in connexion with the known wave-length of this ray, for the — 
purpose of calculating the average size be small particles or the 
ae depth of fine scratches or furrow 

I give below the calculated values of the average size of the 
oatilclcn of lamp-black and magnesia. 

Lamp-black from paraffine, 70000188 calculated. 
“ce “ os asu * 

Size of particles of magnesia, "0000338 calculated. 
- = « 000361 measured. 

Some experiments were made on the angle of disappearance 
of the red ray with lamp-black produeed by the burning of 
ferent substances; where the figures are connected by a bracket — 
it is intended to indicate ot the two angles were obtained from — 

e same portion of the plate | 
Lamp-black isa pamak Lamp-black from a solution of 

from stearine. from camphor. spirits of wore tine in alcohol. 
18°25 16° 
18 “75 15 ‘9 21 
16 151 20 
16 15 °4 t 

17°25 15°°6 Sic 

It would appear from these last a Segoe that the a < 
re of the particles of Pe So k from ietiges camphor 18 
mewhat greater than fi ee cs while in the case of 

* *beethings -fluid” the particles are smaller. 
New York, Dec, 4th, 1866. 
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SCIENTIFIC INTELLIGENCE. 

I, CHEMISTRY AND PHYSICS. 

na new form of magneto-electric machine.—When the armatures 

are dv 
are capable of developing magnetism in an electro-magnet. It is easy 
to see that the magnetism thus developed may in its turn be made to 
generate a current of electricity, and that this again may induce magnet- 
ism in a second and larger electro-magnet, and so on alternately. Mr. 

H. Wilde has availed himself of this principle to construct magneto- 
electric machines of extraordinary power. As the author’s descriptions 
are not very clear, even with the aid of figures, we shall content our- 
selves with giving the general omenuet of the peticutas and the 
results obtained with a particular machine. In this machine the genera- 
tor or primary source of the electric caren was a magneto-electric ma- 

pound each and capable of lifting cllestivel a weight of, at most, 60 
Ibs. The current from this excites en weighing three 
tons, the total weight being about rts isa a half t The armatures 
are driven at a uniform velocity of 1500 fevotutinias per minute by 

creased motive powe n unlimited i pairs o ve power an 
unlimited increase of electric i could be 6 tained, as in fact the 
whole machine is to be regarded as a means for tranaforining heat into 
mechanical power, and this last into electricity. Itis to be regretted 
that the author has given no precise data fi ich the amount of 
electricity set free can be determined with precision. The quantity of 
water dec sed per minute, with the expenditur am 

rect estimate of the value of the apparatus, as compared with that of 
other electro-motors. In any case, however, it is safe to predict a bril- 
liant and useful future for the new apparatus.—Proc. of Royal cn ome, 
xv, 107. 

2. On the cdonteety of chlorid of thioryl—Wurtz i! made de a 
interesting observation that chlorid of thioxyl, S,0,Cl, or SOCI,, 
be ee ced by a” aie union of anhydrous hypochlorous acid with 
sulphu Sate at 

The vapor of hypochlorous acid is passed into chlorid of sulphur bold- 
‘ing sulphur in suspension, and the operation is discontinued as soon as 
sulphur has entirely disappeared. The chlorid of thioxyl may then ve 
separated from the chlorid of sulphur by distillation. Chior thioxyl 
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as thus prepared is a colorless liquid which has a penetrating odor re- 
minding of sulphurous acid and chlorid of sulphur. Its density at 0° is 
1-675, and its boiling point 78° at 746mm. Water resolves it into 

chlorhydric and sulphurous acids, SOC], +-H,O0—2HCl 
Liquid hypochlorous acid explodes on contact with sulphur, and itis 

for this reason that the action must be moderated by suspending the 7" 
of 

hur in chlorid of sulphur and keeping this at a temperature of —12 

unites directly with certain hydrocarbons.— Comptes Rendus, \xii, 460. 
Ww. & 

3. On a new series of hydroearbons.—Scuortemmer has discovered 
among the products of the distillation of cannel coal, besides the homo- 

logues of marsh gas and benzol, other hydrocarbons attacked by concen- 

trated sulphuric acid. When the oil, after treatment with the acid, is 

distilled, the oils of the benzol and marsh gas series pass over first and 

ere remains a black tarry mass. If this mass be distilled, a thie 
400°. 

acid give organic bases. ith sulphuric acid and bichromate of potas 
the oils yield carbonic, formic, acetic, and perhaps other acids. The 
author considers it certain that the oils of this series are polymers of the 
acetylene series.— Annalen der Chemie und Pharm., exxxix, 244. W. & 

Phe ct 
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Ta,0,.M9, and the second the formula 3Ta,@,.4M6: the tantalates 
of soda and potash belong to this last type and. crystallize well. The 
oxyd and sulphid of tantalum described by Berzelius and others have 
ts aed the formulas Ta@, and TaS,. Chlorid of tantalum has the 
for 5; the calculated density of its vapor is 12°84, while De- 
ville and Troost find 12°42. Tantalic acid not ignited dissolves easily in 
fluohydrie acid and forms soluble and erystallizable salts with other fluo- 
rids, but it does not appear that there is a class of oxyfluotantalates cor- 
are to the oxyfluoniobates. The fluotantalate of potassium, 

F 
with the corresponding fluoniobate. When boiled for a long time with 
water the salt changes to an insoluble body having approximately the 
formula Ta,0,+-2(2KF.TaF,), which may, ae be only a mixture. 
The formation of this insoluble compound s the means of detecting 

Two yee ey of sodium have respectively the formulas TaF 2NaF 

+H,0 and TaF,3NaF. The other salts described are TaF,,2NH,F, 
TaF ,, 2ZnF-+7aq, and TaF,,2CuF+4aq. In our first notice of Me 
rignac’s researches we have stated that that — had detected in nio- 
bite a small quantity of an acid which might prove to be new. Further 
renee has, however, shown that re is titanie acid.— Bull. de la 
76 imique, Aug. 1866, pp. 118 and 11 Ww. G. 

On the preparation of iodhydric se phosph oric acids,—PETTEN- 
“ea has given a very elegant noes of Liebig’s process for the 
preparation of iodhydric acid and alkaline iodids, an has further ex- . Aaa Sata 

product. To half an ounce of common phosphorus in twelve ounces of 
distilled water at 60° or 70° C. one ounce of iodine out of eight ounces 
is to be added. The whole is to be stirred and the liquid poured off 
from the phosphorus and iodid of phosphorus upon the remaining seven 
ounces of iodine contained in a separate vessel. The solution of iodine 
as thus obtained is to be poured back upon the phosphorus and the alter- 
nate process repeated until all the iodine is dissolved and has come in 
contact with the phosphorus. The red-brown liquid last obtained be- 
comes almost colorless after a short time, and there remains only a hee 

0 
of potash the acid yields on = and crystallization a pure iodid 
in perfectly colorless Pg The contents of the retort are to be 

t 
ounces of nitric acid of 1-20, added in small portions at a time until, on 
addition of pure acid, nitrous acid fumes are no longer evolved. The so- 



110 Scientific Intelligence. 

ployed contained traces substances—Ann, der Chemie und 
arm., CXxxviii, 
6 crotonic acid.— as given another instance of the conver 

sion of one organic acid into another by simple addition of one molecule 

t two atoms of hydrogen. When crotonic aci @,, is heated 
with f sodium or with metallic zine and dilute sulphuric 

acid, it passes gradually into — acid, €,H,O,, this last being in 
modification in which it is obtained by fermentation.— Ann. <- 

Chemie u. Pharm., exxxix, 64. 

7. On syntheses of a —A. W. Hormann has succeeded i in the 

€ 
synthesis of guanidin, N, { Hg, by two different processes. An alcoholi¢ 

solution of al en (N02 )Cl,, and ammonia is heated for some 
e in a closed tube to a temperature of 100°. Under these circum 

stances the reaction occurs which is represented by the equation 
€(N6O,)Cl,+3NH,=€H.N,, HCI+2HCI+HN®,. 

‘ When orthocarbonic ether is heated to 150° C. with aqueous ammonia, 
guanidin and alcohol are formed, oadiniy to the equation, 

€(C,H,),0,+3NH,+-H,0=€H,N,, H,0+4(€,H, HO). 

Ann. der arm., CXXXiX, 
8. On flame reactions — Bux w has made a ae study of “ihe 

action ot different parts of the, fae of the well known burner which 
wi 

Il. MINERALOGY AND GEOLOGY. 

1. Geological Survey of Illinois ; A. HL Worrnen, Director. pf 
I, Geology. xvi, and 504 pp. ro royal 8vo, with ma sections, dc. 1866, — 
Springfield. Published by authority - the Legislature of "Tlinois. ol . 
the September number of this Journal, we gave a brief notice of the 
issue of this valuable Report, it having reached us so near our publication 4 

stances beyond our control prevented the preparation of this notice it 
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time for the November number, 0 Wwe now propose to fulfil the promise, 
so far ae space will perm 

Ass above, this Report pothe about 520 pages of letter-press, 
and is sic in large clear type, upon excellent paper, with well executed 
illustrations; and the whole is neatly and substantially bound in “eloth. 
Chapter I consists of remarks on the General Principles of geological 
science,—the physical features of the State, its nt geology, d&c. 
In Chapter II the Tertiary deposits and the Coal-measures are described 
and their relations to the other formations of the ah explained, by a 

clays, greenish sand, an bese he but a limited area in the southern part 

apparently of Eocene aes 
The Coal-measures being of great economical importance, are de- 

scribed at fe th, and numerous sections of their various beds are given, 

occupying near three-fourths of the entire area of the State. Them 
imum’ thickness of the whole series, exclusive of the Millstone grit, rt 
in the southern part of the State, about 900 feet, including six workable 
beds of coal, with an aggregate thickness of 30 feet. Going northward, 
the Coal-measures diminish in thickness, chiefly by the thinning out of 
lower beds, so that on the northern borders of the field, where the Mill- 

portance of this incthautlbls store of mineral wealth, ree of 
power and progress, to a state like ino, which also rom a ah extent 
of the most beautiful undulating prairie lands unsurpassed in productive- 
ness and easily brought under cultivation. 

In regard to petroleum in Illinois, the State Geologist remarks that it 
has been found in small quantities in two or three of the southern coun- 
ties; and that from the greater thickness, on the eastern borders 

e, of the rocks generally regarded as the source of the oil deposits 
in western Pennsylvania and eastern Ohio and Kentucky, it will be most 
apt to be found in paying quantities in the region of the Wabash val- 
ley. The eorrectness of this suggestion has been con! since the 
arte of the Report, by a valuable flowing well sunk at Terr re Haat, 
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tten, 
The thickness, geographical range, general physical characters, charac- 
teristic fossils, &c., of each of these rocks are also stated in considerable 

detail. This chapter likewise includes an interesting Report by Prof 
G. J. Brush of Yale College, on the geodes so abundant at the Rapids of 
the Mississippi in the Keokuk beds. 

The Devonian and Silurian rocks are similarly treated of in chapter 
IV; while in chapter V, we have a valuable and highly interesting Re 
port on the Galena Lead region, by Prof. J. D. Whitney, now the State 
Geologist of California. Prof. Whitney’s Report is illustrated by a large, 

neatly engraved and colored map of the Lead region, on which the 
boundaries of the several formations, the position and bearings of Jead 
crevices, and the general topography of the country are accurately laid 

down. It also contains another map on a larger scale, of the country 
around Galena, on which similar information is given in more detail: 

likewise a columnar section showing the various rocks that occur in the 

outcrops to each other, and to those of Kentucky, Arkansas, 
Indiana, Ohio and Pennsylvania, as determined by a careful study of the 
fossil plants found associated with each of these beds. From the long 

es. 
e chemical Report of Dr. J. V. Z. Blany, chemist of the survey; — 

constitutes Chapter VIII. This Report contains much valuable informa — 
consisting of numerous analyses of coals, iron ores, &c., chiefly the 

are reported upom — 
by Mr. Henry Engelmann, viz:—Johnson, Pulaski, Massac and Pope. — 
These county Reports are all in great detail, and contain a large amount 
of practical and scientific information. 
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t the end of the —— there is a copious glossary of scientific 
oo followed by the index, and a neatly engraved section of the rocks 
seen along the i from the northern boundary of the State to 
Jair 
This volume “hit throughout that the survey of the State, so rich in 

ing may prevent the onward progress of the survey to its final comple- 
tion, and the penal of all the results. The publication of such 
reports not only advances the material interests of a State, by spreading 
useful information oes e people, but by inviting capital, enterprise 
and emigration from other parts of our own country and from abroad 

2. ala he to the Paleontology of Illinois and other Western 
States; by F. B. Mezx and A. H. Wortuen, of the Illinois State Geolog- 
ical Survey. (Proceed. Acad. Nat. Sci. Philad. , July, 1866, p. 251.)—This 
paper contains descriptions of the following me species te genera of 
fossils from the Carboniferous rocks of the West :—Belemnocrinus Whitii 
ynbathocrinus Wachsmuthi (type of a new pothenes Nematocrinus), 

Cyathocrinus Farleyi, Rhodocrinus nanus, Onychocrinus diversus, Grana- 
tocrinus Shumardi, Scheenaster Wachsmuthi, Preria (Pterinea ?) Morgan- 
ensis, eipaalg micronema, Platyceras abe PE atyceras haliotoides, 

eto Murisonia inornata, and Nautilus (Cryptoceras) Rockfordensis. 
It also contains notices of two new genera of Crinoids, which are more 

fully described and illustrated in the second volume of the Illinois report. 
The first of these genera, Strotocrinus, is Bone for those iar ex- 

arm-like se ie covered all the way out by small pieces like the 
vau sn bearing the true arms along their lateral ae 

The authors likewise make some remarks on Onychocrinus of Lyon & 
Casseday, which they think most probably a tg genus, ovens it has 
generally been regarded as a synonym of Forbesiocrinus ; ee 
aor Platyceras Conrad, which they think more res allied | the, : 
ecent genus dip Sota than has been supposed in t is con ough 

still Palen, distin we 

JOUR. Apis Series, Vou. XLII, No. 127.—JaN., 1867. 
15 
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Most of these fossils, and others previously described by the same 
authors, will be fully ee and more elaborately described in a fal 

Report of the Illinois Surv 
A Geological and Aobiaieand Survey of 100 ‘miles west of 

; by the American Bureau of Mines.* New York, 1866, 44 pp, 

8vo.—This Report embodies the results of a reconnoissance made during 

the past summer by Prof. Thos. Egleston, along the line of the first hun- 
dred miles of the Union Pacific Railroad, west of Omaha, Nebraska. 

The s as made under a commission from the railroad company, 

the chief object being pvobali) to throw some light upon the question of 
the probabilities of finding 2 — of coal in that region, within 

accessible distances beneath the sur 

When it is remembered that the publiatinis of previous explorers had 

made the general features of the geology of that part of the country so 

jo) Ss b>} * a & 

it must be conceded that Prof. Egleston has made up quite an interesting 

report upon the physical features of the district explored—its agricultu- 

ral capacities, climatology,t &c. He has also accurately described the 
Upper Carboniferous, Cretaceous, Drift, and alluvial formations previously 

known to exist there. From the Carboniferous beds he collected some 

fossils were ae by Mr. Meek,} and a list of thems is given on pages 
12 and 13 of t rt 

In regard to ooh Prof. Egleston thinks, from err is known respect 
ing the structure of the Coal formation in northern Missouri and westera 
Towa, that workable beds may possibly be struck at a depth of 550 feel 

low the surface of the Missouri at Omaha, and at near 600 feet below 
the same horizon at Bellevue. 

4, Notes on the Geology of Western S. America; by A. Rimonn, (from 
a letter to Prof. W. H. Brewer, dated Santiago, Chili, Oct. IL, 1866).— 
The oo are cae the discoveries which I have made on the west 
coast of South A 

(1. ) Jurassic fossils in 1 the metamorphic rocks about Lima; some of the 

pe strongly resemble those found in the belt of the same age in Cale 

(2.) At the — of Arica, lat. 18° 28’ S, on the coast of southern Pert 
Jurassic species, one of them identical with fossils found by Dr. Philippi 
near Chaco. abt of: the Desert of Atacama, lat. 25° 12’ 8. 

(3.) A sllenaees of fossil plants, probably of Triassic age, f 
coal-bearing formation of northern Chili, a region previously ee 
by geologists. Some of these species are similar to those I brought from — 

* Tt should be here noted that the American Bureau of Mines is a private asso — 
ciation, and not a government institution. 
ie The Smithsonian Institution's plication are credited for the meteorological 

are based. : upon which the 
Our attention has Mr. Meek to quite a ber f typographiog 

oe: in this list of fossils, for called by Me rigged teed hemes oe list responsi 
ag from a manuscri vipt Wiltten tg ham, nah aoe gaan aosich 2 i 
went through the press. 

eee 
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; Italy. 
omptoir Minéralogique of F. Pisani at Paris.—Mr. Pisani has 

opened rooms for the sale of minerals in the same court recently occu- 
pied by the late Louis Semann, No. 6 Rue de Méziéres. He is an ex- 
cellent mineralogist as well as chemist, and many difficult points in min- 

cabine 
7. Discovery of additional Mastodon remains at Cohoes, N. Y.—A 

few weeks after the discovery at Cohoes of the lower jaw of a mastodon, 
a notice of which appeared in the last number of the Journal (p. 426), 
some additional remains were found in the same locality; and subse- 
quently the skull and many other parts of the same skeleton were 
brought to light. These also are in an excellent state of preserva ion, 
and the whole, when seen together, exhibit admirably the prominent 
characters of the species, as well as some structural peculiarities of much 
Scientific interest. 

€ remains are evidently those of the common Nath American mas- 
todon—M. Ohioticus (M. giganteus Cuvier). The imperfect ossification 
of some parts of the skeleton, especially the epiphyses, shows that the 
animal was comparatively young, while the absence of tusks from th 
lower jaw would indicate a full-grown female. _ 

he missing portions of the skeleton are without doubt in the same 
pot-hole, which contained those already found, and, although their recov- 

: ped that all ery may involve considerable expense, it is great 
may be secured; as the skeleton would then be one of the most perfect 

ever discovered, and prove a most important addition to the New York : 
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State collection, in which, through the sneeny of the Harmony Mills 
hoes, jit is to be permanently deposi 

The pit, in which the mastodon remains were found; had evidently 

been formed by several pot-holes wearing into each other. It was about 

terials showed that they had been deposited rapidly, and a part of a 

beaver dam, found near the bottom, would ape eae the whole had 

been swept in by a freshet. No other animal remains were found except 

those already mentioned, although the “ banana: ” probably indicate 

one pas dea of the mastodon. 
me of the specimens of wood found with the skeleton, and evidently 

See t the same time, were sufficiently well preserved to admit of 

A es ot i determination these were noticed spec t hite pine 

{Pinus strobus L.), the common chegelook {Abies Canadensis Michx ), the 

black spruce (Abies nigra Poir.), the American larc ariz Americana 
Michx.), the swamp maple (Acer ‘rubrum L.), and the white — = 
i. oe 

A Catalogue of Oficial Reports upon Geological Sarva’ 2 the 

Ui ited States and British Provinces.—In arranging a set of American 
Geological a in the Library of Yale College, the following cata- 
logue became necessary; and it is here published in order that its inaceu- 
racies and Sefisioncle may be noticed and corrected, while, in its incom- 

pleteness, it may be of assistance to some 

Parr [.—Srares east or THE Mississippr River. 

MAINE. 

1837. Chas. T. Jackson, 1st Ann. Rep., Augusta, 12mo, 128 pp. Atlas, 

1838. @¢. 7. Tackson, 2d Ann. Bep., Augusta, 12mo, 168 pp. 
1839. 3d “276 and Ixiv pp. 
1837. s“ 1st & Geol. of Public Lands, Maine and 

Mass., Boston, 12mo, 47 pp. 
1638. -C. 7. Jackson, 2d “on Rep., Geol. of Public Lands, Maine and 

Mass., Boston, 12m pp- 
1839. Ezekiel Holme mes, itestan and Survey of Aroostook River Territory, 

Ist Ann. Rep., Augusta, 12mo, 78 pp. 
1862. #. Holmes a _ sere H. Hitchcock, Nat. Hist. and Geol., 2d 

nn. 8vo, 387 pp. 
1863. £. Hol: kee Ci H., Hitchcock, Nat. Hist. and Geol., Augusta, 

8vo, 447 pp. 

New Hampsnrre. 

1841. C. T. Jackson, 1st Ann. Rep., Concord, 12mo, 164 pp. 
1842, “ 2d « «“ “ 8 pp. 

? Of these Reports marked with an * one copy is needed at the Library of ve 
oe: and also one copy of any Report not included in the list: persons 
them to dispose of are requ ested to notify the Librarian. 
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1844. C. 7. Jackson, aoe ~~ Concord, 4to, 379 pp., map, 2 sections. 
1845, “a Map, illustrating Scenery and Geology, 

Boston, 4to, 20 ai 8 pl 

1845. Chas. B. Adams, < Ann. Rep., Burlington, 8v0, 92 pp. 
1846, 267 pp. 
1847. «“ = hae, «“ «“ ee PP 

4th 
1856. 5 peer: Young, Prelim, e on Nat Hist., Be tai 12mo, 

Pp 
1857. £. Hitchcock, Ist Ann. Rep, Montpelier, 12mo, 12 pp. 
1858, d urlington, 12mo, 13 pp. 

fF 1861. Edward Hitchcock, #. Hitchcock, Jr... A. D. Hager, and Chas. H. 
* Hitchcock, Final Rep., Proctorsville, 4to, 2 parts, 988 pp-, 38 pl. 

MassacHussetts. 
1832. 4. Hitchcock, Final Report (1st Part), Economic Geology, Am- 

erst, 8vo, 71 pp. 
1833. H. Hitchcock, Final Report (complete), Amherst, 8vo, 700 pp. 

Atlas, 19 pl. 
1835. #. Hitchcock, Final Report (2d edition), Amherst, 12mo, 702 pp. 

Atlas, ‘ 
1838. # reales Rep. on Reéxamination Economic Geol., Boston, 

1841, z Hitehoork, inal Rep., Amherst, 4to, 831 pp., nade and 55 pl. 
1853. - Rep. on Surface Geology, Boston, 8vo, 44 pp. 
1858, 8% «Conn. River eer (Ichnology of New 

England), Boston, 4to, xii and 220 pp., 60 pl. 
1865. Z£. Hitchcock, — oe t to Ichnology of New England, Boston, 

4to, x and 96 pp., 20 pl. 

Ruope Isianp. 
1840. Chas. T. Jackson, Final Rep., Providence, 8vo, 312 pp., map, 

sectio 
ConnECcTICUT. 

1837. Chas. - Shepard (Mineralogy and Economic Geol.), New Haven, 
88 pp. 

1842. Jas. @. Percival, Final Report, New Haven, 8vo, 495 pp., map. 

New York. 
1836. John A. Dix, Rep. on proposed Survey, Albany, eng 60 pp. 
1837. John Torrey, James E. i peliay, Lewis C. Beck, Wm. W. Mather, 
— Emmons, Timo: 4a Conrad, and gen Vonnsem, 
Ann. Rep., Aba, ine 212 pp- aos 

1838. (The same, with exception of J. — and addition of Jas. Hall,) 
| Ann. Rep., Ane 8vo, 384 ug 
1839. (The same, with exception of J. iE DeKay,) Ann, ai 5 

8v0, 351 pp. - 
1840. (The same,) Ann. a Albany, Svo, 484 pp. 
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(The same,) Ann. Rep., Albany, 8vo, 184 pp. 
L. C. Beck, Final Rep. Mineralogy, Albany, 4to, 536 pp., 8 pl. 
W. W. Mather, Final Rep. 1st Dist., Albany, 4to, 653 pp., 46 pl. 
E.. Emmons, Final Rep., 2d Dist., Albany, 4to, 427 pp.) 17 pl. 
L. Vanuxem, Final Rep. = 3d Dist. Albany, 188 306 pp. 
J. are il, 4th 525 pp-, 19 pl. 

. Me Pulenolage Vol. 7 “Aibany, Ate, 338 
pp-, 100 pl. 

J. (aim Final Rep., Paleontology, Vol. II, Albany, 4to, 362 pp. 

pl. 
J. Hall, Final Rep., Paleontology, Vol. II, Albany, 4to, 532 pp., 

E. iiaces, Final Rep., me cea Albany, eo, adds pp-, 21 
pl., map. (Contains Emmons’s “ Taconic Syste 

J. Hall, 3d Reg. Rep., Aiipsitlie L, Contrib, to Palccntclow, 
Ibany, 8vo, 13 pp., 3 pl, 

J, Hall, 10th Reg. Rep, Appendix C, Contrib. to Paleontology, 
Albany, 8vo, 148 

J. Hall, A Reg. Rep. ., Appendix — Contrib. to Paleontology, 
Albany, 0, 90 

J. Hall, ‘atk Reg. Rep, Appendix F, Contrib. to Paleontology, 
Albany, 8vo, 76 

L. ale 14th Reg. ey) = ese B, Guide to Geology 
Albany, 8vo, 68 pp., 

J. Hal 14th Bee. Rep., piping CG, Contrib. to Paleontology, 
Albany, 8v pp: 

J. Hall, 15th Reg Rep., Appendix —, Contrib. to Paleontology, 
Albany, 8vo, 170 pp. 

J. Hall, 16th Reg. Rep., Appendix D, Contrib. to Paleontology, 
suey 8vo, 210 pp. 11 pl. 

J. Hall, i th Reg. » Rep. Appendix sed pene Bv0, 11 pp. 
8th 

New Jersey. 
Henry D. Rogers, 1st Rep., rag oak 8vo, 188 pp., map. 
Henry D. eons Final Rep. (Descr. Geol. N. J.), Philadelphia, 
8vo, 301 pp., map. (Reprinted without map, Trenton, 1865.) 

Wm. Ki tchell, 1st Ann. Rep., New Brunswick, 8vo, 100 pp. 
oy . Trenton, 8vo, 248 pp. 

PP- 
Geo. x Cook, Rep on 50 Cae May Co., Trenton, 8vo, 211 pp., map. 

n. Rep., Trenton, 8vo, 13 pp. 
24 pp., map, section. 

NNSYLVANIA, 
H. D. Rogers, 1st Ann. Rep., Harrisburg, 8vo, 22 pp. 

2d . , “ 91 pp. 
“ 3d ‘“c “ “ 119 pp. 

. 4th % * “ 252 pp. 
“ Sth = “ “ 179 pp. 
sb 6th “ “ 

rae eee 
ye ee 

ee 

panes 
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1858. se D. Rogers, Final Rep., Vol. I, tniialeine [printed at Edin- 
urgh.] 4to, xxvii and 586 

1858. a, D. oy a Final Rep., Vol. it Philadelphia [printed at Ed- 
gh.] 4to, xxiv and 1045 pp., 45 pl., 

1858. H. ”D. sogen. Final-Rep., Atlas, 2 maps (5 ae 2 sections. 

DELAWARE. 

1839.* Jas. C. Booth, a ai 2nd Ann. Rep., Dover, 8vo, 25 pp. 
1841, al Rep., Dover, 8vo, 188 pp. 

MaryLanp. 
1834. J. 7. Ducatel and J. H. anno Rep. on Projected Survey, 

Annapolis, 8vo, 39 pp., map. 
1834. J. H. Ale xander, Rep. on New Map, Annapolis, 8vo, 12 pp., map. 

rr- 1835.* Rep. Annapolis, 8vo, 34 
1837. ep. 8vo, 44 pp. 
, J. T. Ducat, Ist Ann. Rep., Annapolis, 8vo, 44 pp. 
1835. 2d Ann. Rep., 8vo, 60 pp. Map and 

1836. ra T. Ducat 3d Ann. Rep., Annapolis, 8vo, 60 pp. Map and 
sectio 

1837. J. T. Dueatel, 4th Ann. Rep, Annapolis, pi 60 pp. 
1838. 5th 8v0, 33 PP 4 pl. 
1839,* “ pee 4“ “ oe 

0. 7th 9 pp. 3 pl. 
1860. Philip = Rage Ist peak Rep., Pa Sak 145 and 20 

Pp. 
aoer. I. %, “Tal 2d Bienn. Rep., Annapolis, 8vo, 92 pp. 

VIRGINIA. 
1836. Wm. B. Rogers, Rep. Geol. Reconn., Philadelphia, 8vo, 143 pp., 

section. 
1838. W. B. Rogers, 1st and 2d Ann. Reps., eee 8vo, 87 pp. 
1839. - 3d Ann. Rep., ——, 4to. 
1840, . 4th - Ri chmond, S70 161 pp- 
1841, “ 5th - 2 pp. 

RTH CAROLINA. 
1824. Denison Olmsted, Ist ‘Am. Rep., “ Part I,” , 12mo, 84 pp. 
1852. EH. Emmons, Raleigh, 12mo, 181 pp. 
1856, . Rep. on ‘Midland Counties, New York and Raleigh, 

0, 351 pp., 15 pl. 
1858.* £, paisa ons, Rep. Agric. Eastern Counties, New York and Ra- 

leigh, 8v0, 314 pp. 

Sourn Caroutna. 
1826.* ZL. Vanuxem, Rep. se in newspapers, and most of it 

Mills’ Statistics of 
1843.* Edmund Ruffin, pale ae Rep., with Appendix, Columbia, 

8vo, 176 pp. 
1844, M. Tuomey, 1st Ann. Rep., Columbia, 12mo, 63 pp. (including 

Suppl. to Ruffin’s Rep.) 



120 Scientific Intelligence. 

1848. M. Tuomey, Final Rep., aie small 4to, 293 and lvi PP. 4 Map. 
1857. Oscar M. Lieber, 1st Ann. Rep., C olumbia, 8vo, 136 pp., 9 pl. 
1858. = 2d = 8vo, 143 “ 5 ry, 

1859. “p 3d es 8vo, 223 airs $s 
1860.* M“ 4th « “ yo, 194 #4 

ALABAMA, 

1850. M. T wonky, oe Biennial Rep., Tuscaloosa, 8vo, xxxii and 176 pp. 
1853.* 
1858, 0 2d Biennial ‘Rep., Montgomery, 8vo, xix and 292 PP» 

map (edited by J. W. Mallet). 

Mississippi. 

1854. B. L. C. Wailes, 1st Rep., Jackson, 8vo, 371 
1857. LZ. Harper, Prelim. Rep., Jackson, 8vo, 350 pp., 4 pl., map. 

1858.* pals ba Hilgard, Ann. Rep., Geol. and Agric., Jackson, 12mo, 

1860. £. W. Vilgard, Rep. Geol. and Agric., Jackson, 8vo, 391 pp., map. 

TENNESSEE. 

1835. ~G. Troost, 3d Rep., Nashville, 12mo, 32 pp., map. 
oe 4th ac cf “cc 37 é ity 

1840. * 5th “ = Syo, -75-pp. °.* 
1841.* a8 6th “ . 12mo, 48 pp. “ 
1844,* « 4th « “ — Bvo, 45 pp.“ 
1845.* og Sth: +h 12mo, 40 pp. “ 
1848, “ “ 6c 3 9th PP =f 

[Troost’s 1st and 2d Reports were not published. | 
1856. Jas. M. Safford, ae Biennial) Rep., Nasbeil, i, Le pp., map. 

1. 1 pp. 
Kentucky. 

1839. W. W. Mather, Rep. of Geol. Reconn. (1838), Frankfort, 8vo, 40 pp. 
1856. David = Owen, Ist Rep., Frankfort, 8vo, 416 pp., 7 pl., 2 maps, 

7 se 
1857; D.D. Oem 2d Rep., Frankfort, 8vo, 391 pp., Atlas of 10 pl. 

and l¢ 
1857... DoD: Shey a Rep., Frankfort, 8vo, 589 pp., Atlas of 10 pl. 

and 1 chart. 
1861. D.D. Owen, 4th Rep., Frankfort, 8vo, 616 pp. 

Out 
1836. S. P. rage are Rep. on Survey, Columbus, 12mo, 

18 on 
1837. John 2 Wie Riddell, Legislat. Rep. on Survey, Columbus, 8vo, 34 pp- 
1838. W. W. Mather, Ist Ann. - Rep. , Colu mbus, a 134 pp. 

2d 8vo 
“ 6 « 

INDIANA. 

1838. D. D. Owen, 1st Rep., Indianapolis, 8vo ?, 34 pp. 
1839. a gd ee a gee 
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1855.* FR. T. Brown, Letter to Agric. Board, Indianapolis, 8vo, 30 pp. 
1862. D.D. Owen and Richard Owen, Rep. Geol. Reconn., Indianap- 

olis, 8vo, xvi and 368 pp., 11 pl. 

Inrvots. 
1853. JG. Norwood, Rep. Prog., Springfield, 8vo, ve dis 
1857. on Coals, Chica se 
1866. A. H. Worthen, Rep. Geology, Vol. L Springfield, large 8vo, 

504 pp., with map and sections. 

MICHIGAN. 
1838. Douglass Houghton, 1st Rep. 5 Detroit, small. >, 37 pp. 
1839. ™ 2d 9 and 123 pp. 
1840.* " on Salt Gite (Honse Pec Val I, p. 18.) 

. . 3d Ann. Rep. * Detroit, 8vo, 12 4 pp. 
1841. i 4th 184 

a aed . Sat ieee) of its: 
1842,* si 5th Ann. 
1861. A, Winchell, 1st Biennial Rep,, L ansing, 12mo, 339 pp. 
1846. A. B. Gray, Rep. to War Dept. on Mineral Pine Lake Supe- 

rior, Mion SS 23 pp., map. 
1849. Chas. 7. Jackson, Rep. (U. 8.) on Mineral Lands, Washington, 

8vo, 237 pp., 6 stabi 
1849. J. W. Foster and J. D. bien fs Fone (U.S.) on Mineral Lands, 

gid 8vo, 330 pp., 9 maps, 7 pl. 
1849. Wm. A, ety te (U. Ss. Mineral lands L. Superior, Washing- 

ton, 
= Bela Hubbard, Rep. (U. 8.) Mineral lands L. Superior, Washing- 

ton, 8vo, 7 6 pp. 
1850. J. W. Foster and J.D. Whitney, Rep. (U.S.) Geol. L. Superior 

Land Dist., Part I, Washington, 8vo, 224 pp., 4 maps, 12 pl. 
1851. J. W. Foster and J. D. Whitney, Rep. (U.S.) Geol. L. Superior 

Land Dist., Part II, Washington, 8vo, xvi and 406 pp., 35 pl. 

Wisconsin. 

1854, Edward Asics Ist Ann. Pe Madison, niin os PP. 
1855. J. G. Percival, * map. 
1856. * bid sn e ‘1 - 
1858. Eibward etre - ed og Mie, BoB 

do ers, 3 & “ 12 * an 
xiao. J. Hall, his "Rep. (for 1859), Maan, 

«1861. Madison, 12mo, 5 
1862. J. Halt and 7 D. Whitney, Final ald Vol. I, Albany, Bro, 

: 455 pp., 10 pl., 2 maps. ; 
[To be concluded.] 

. .%. an remains in Belgium.—Mr. Epwarp Dupont has 
_ to the E Royal Academy of Brussels (June 30, 1866) a paper on his Jater 

researches in the caverns on the borders of the Lesse, near where it 
ties into the Meuse. He has examined two localities near Walsen, one, 
Am. Jour. Scr, ere —— Vou. XLII, No. 127.—Jan., 1867. 

16 
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of which was not known before, and he has had the good fortune to find 
there numerous bones which he has described in detai 

It is known that in a work upon the Quaternary deposits of the prov- 
ince of Namur the author of these researches a distinguished three 
stages, which he desig a paren we (1) from the presence of the 
Mammoth (Hlephas primigenius), (2) of the te Cave Bear (Ursus 
speleus), and (3) of the Reind eer (Cervus tarandus). But up to the 
present time he had found but few traces of the fauna of the first two 

mine .the exact place, in the series, of the great cave Mammifers. In 
fact, the debris of the principal animals which compose this fauna are 
found also in the sandy-argillaceous stratified beds of alluvium (or 
“lehm”) of the country; they evidently existed imme ediately before the 
deposit of these beds. Moreover, these stratified beds of gritty clay are 
found in the caverns as well as in the Quaternary outside in the province 
of Namur, between the great deposit of rolled pebbles on one side, and 

the aoa primigenius, so that the beds have justly received their name 
resence. On the other hand the deposit of yellow clay con- 

taining Sabin, which accords exactly with the deposit called red allu- 
vium in the Paris basin, includes in the caves the fauna of the reindeer 

nee of all extinct species, and the presence of a series of anim 
Parade in existence, faa now banished to colder climates. The true cave 

between which Mr. Dupont has as ees zed his medium stage, and u 
which rest the deposits of the reindeer age. On the other hand this jaw 
differs from those of all the races found i in Europe at the present day, 

Se 
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ai —— Hata sans ah tr row a nen ee which is appar- 
ne found b de Vibraye in the 

pet of ae Bourgogne, a tsornted equally fi the Hlephas primi- 
genius and the patented: tichorinus ; this peculiarity has also been o 
served in nine other jaws collected doneline in a eavern called the Cave 
of Frontal, at Furfooz. Mr. Dupont’s discovery of these human remains 
is confirmed by Mr. Dumon, chief engineer of bridges and causeways, 
Mr. Eugene Coemans, Mr. John Jones, and Lord Talbot of Malahide, who 

who were Tao of its sri oni with the other remains. The hu- 
man bones have also been subm im to Messrs. Van Beneden, 
Spring, Bruner-Bey, Lartet, de pee Paik and Carl Vogt. 

r. Dupont has found associated with these human remains many 

ness of finish. Moreover, the edges of this fragment of 
which appear to have been made with very ; sharp instr nsaioner Some 
persons, among whom is Mr. Quatrefages, believe that it is evidence of 
some peculiar method of cracking. Many fragments of marrow bones 

ent also indications of man analogous to what has been found in 
— — the bones evidently having been broken by the hand of 

and not that these species did not exist before, or after, the 
Although i in this case the beds of rolled pebbles are characterized by the 
presence of the Hlephas primigenius, it does not follow that this species 
occurs only in this deposit, for we find it with the Hlephas meridionalis 
in the Forest beds, as has been established by Sir C, Lyell in his Antiquity 
of Man, p. 224, and it was still mb in Belgium during the deposit of 
the stratified alluvial beds (leh e leus seems to present 
an an ene saad fact, since the aeee Pei rolled pebbles of the cave of Fron- 
tal has furnished a canine tooth that ap to belong to this species, 

amples of the same fact. Finally the reindeer seems to have lived, a 
the age of the Hlephas meridionalis, in more southern regions than those 
in which it is now w found ; it existed in our regions with the Hlephas pri- 
migenius, Rhinoceros tichorinus, &c., but it never acquired there that great 
numerical development which permits us to regard “it as characterizing 
y its remains a long geological epoch subsequent to the disappeara 

of these large Quaternary species 
The article continues with results of other observations of interest.— 

L’ Institut, Nov. 21st, 1866. 
10. Hitbnerite, a new mineral.—-E. Riorre has described, in the Reese 

River Reveille, a new tungstate of manganese, entirely free from iron, 
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found in the Erie and Enterprise veins in Monmouth district, Nevada. 
m a notice of Riotte’s paper by H. Credner,* we take the following. 

Crystallization trimetric, J: /==105°; generally in columnar masses or 
foliated, imbedded in quartz. Cleavage brachydiagonal, very perfect. 
Fracture, uneven. .—=4'5. G79. Color brownish-red to brown- 
ish-black. Streak yellowish-brown. Luster adamantine on the cleav- 

. Analysis by 
Riotte and Hiibner gave, WO, 76:4, MnO 23-4. BB. gives reactions for 
both tungstic acid and manganese. Partially soluble in chlorhydric 
acid leaving a yellow residue almost completely soluble in ammonia. 

and gives the density as 7:14. 
11. Mineralogical Notices ; by Wu. P. Buaxe.{—Kerargyrite. Chlo- 

rid of silver occurs in thin crusts on gold-bearing quartz in the Morgan 
gold mine, Carson Hill, Calaveras county. This vein is in the main gol 
belt, and is regarded as a part of the chief gold vein of the state. It is 
noted for the massive specimens of vein gold which it affords. The asso- 
ciation of chlorid of silver with the gold is novel, and has not been before 
observed by myself or others to my knowledge. A little galena occurs 
in the same vein, and in another part of it, gray copper ore, probably 
argentiferous, occurs sparingly and may be the source of the chlorid of 
silver. The crusts are about the thickness of an ordinary visiting card, 
and when freshly cut or scraped have a delicate pearl-gray color, which 
speedily changes to purple in the sunlight. 

This species is also found in remarkably fine specimens in the Poor- 

Poorman lode, as above, is often in masses of several ounces, or even 
pounds, in weight, and it is reported to be occasionally seen in beautiful 

oppe — Th 
found together in the Red Cap claim, Klamath county, Cal., in serpen- 

e. ‘he m 
phuret, and is sometimes enveloped in red oxyd. Both the copper and 

* Berg. und Hiittenminni Zeitung, xxiv, 370. + Ibid., xxv, 157. 
} A portion of this paper was read before the California Acad. Nat. Sci., Oct- om 1866, and another portion bears the date of Nov. 17th. 

pecimens from this well-known locality are contained 
tions in the east.—e. 3. 5. ped 

in many of the collec- 
B “4 
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Danaite.—A cobaltic variety = mispickel is found associated with 
iron and copper pyrites at Meadow Lake, Nevada Co., Cal. It is in dis- 
tinct, well formed, brilliant arjaiadé of a tin-white color, and mt a 
quarter of an inch in diameter. They are modified near] as in fig. 
Dana’s Mineralogy. This mineral gives cobalt reactions eta the biow 
pipe, and appears to contain a large percentage es = etal. The 
is said to contain nickel also, and is being mined fo ice 

innabar in calcite —Cinnabar of a eae faeinition color is found 
in Idaho abundantly spread i a gangue of massive compact lime- 
stone or marble. No quartz or other a are visible in the specimens. 

Wulfenite.—Molybdate of lea occurs in the argentiferous lead ores of 
the Empire mine, Inyo Co.,, . Itis in crusts and seams about one- 
eighth of an inch thick, and is pele ake with galena, cerusite, malachite, 
and chrysocolla. The contrast of the brilliant yellow color of this spe- 

.cies with the masses of green silicate is copper renders these specimens 
very beautiful and ee for cabine 

Sulphuret of silver—This m iecint 3 is s found i in ragged masses matted - 
with quartz shed ye associated with free gold, in the “Silver Sprout ” 
vein, —— District, Sierra Nevada. 

gsti ite 
It is in radiating prismatic crystals; color dark olive-green ; high spe- 
cific gravity, and before the blowpipe gives the reactions of tungstic acid 
and o manganese. 

pecular iron.—Mr. Bennett of Durango, Mexico, has sent me some 
interesting erystallizations of cb os iron ore, associated with oxyd of 
tin, from the tin washings of t 

Tetrahedrite, galena, cer fete ophwaseyhita blende, with a little red 
copper ore occur together in the Chicago claim, Shasta county, Cal. The 
ore is rich in silver. 

III. BOTANY. 

cessor at the British Mu useum, was the only proper editor. He has added 
to this volume a full and elaborate index,—a great boon to botanists,— 
also the following brief Preface : 

“The present volume contains ce first portion of the works of the 
distinguished author, now for the first time collected in England, and re- 

printed from the originals, withou t change, i in accordance with his express 
desire. It had been his intention to reprint them himself with annota- 
_ tiens; but, unfortunately for a. this intention was never carried out, 
aad it remained for the editor simply to s superintyad verbatim reprint. 

ec et etcomi ticed s page—G. J. B. 
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“The memoirs are arranged in three divisions,—1st, Geographico- 
Botanical ; 2d, Structural and Physiological; 3d, Systematic. Of course 
this arrangement is in some degree arbitrary, inasmuch as observations 
relating to both of the other divisions are continually occurring in the 
memoirs referred to each of them; but on the whole it has appeared to 
be the most convenient for reference. The present volume contains the 
first two of these divisions; the second wil] be devoted to Systematic 

emoirs and Miscellaneous Descriptions of Plants; and a separate vol- 
ume in-large 4to, will contain the illustrative figures to both.” 

€ memoirs are arranged according to date. The first volume con- 
sequently begins with the “ General Remarks on the Botany of Terra 

Australis,” in Flinders’ Voyage, 1814; and ends with “ Some Account 

of Triplosporite, an undescribed Fossil Fruit, 1851. The fruit is now 

pretty well determined to be that of Lepidostrobus. The most import- 
ant of Mr. Brown’s writings are therefore comprised in this volume, and - 
the study of and reference to their rich and varied contents is immensely 
facilitated by the admirable index prepared, upon which the editor has 
evidently bestowed great labor and care. A. G. 

2. Nature of Anthers, &c.—-J. Mur.uer, the elaborator of the Hu- 
phorbiacee for DeCandolle’s Prodromus, has published three brief papers 
in the Mémoires de la Société de Phys. et d’Hist. Nat. de Geneve, upon 

the author constitutes two new sections of the genus, the rest of the spe- 

? other reason is apparent. But 

8. 

. Again, Adrien Jussieu dedicated to his friend Ampere a genus of 8 
single known species: Brongniart added a second species: Dr. Miller 
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has now added a ations at forming for it a separate section, has taken 
the genus as his ow These are fair illustrations of the plan pursued 
throughout the ee The principle acted on appears to be, that 
whenever an author revises a genus and extends its limits, or adds any 
ig which are not wholly homogeneous with the old ones, although 
n his opinion they belong ” at he may supersede the name of the 
Saas of ic ile by his o 

cies, being hexandrous, brings in an import sandiibasion of the generic 
character. But the volume under BP AE itself exemplifies the 
inevitable result. Out of the seventeen a mitted Linnzan or ante-Lin- 

most of the rest, viz., Stillingia, Omphalea, Manihot, and Andrachne, 
pare eee SEEWaENY: abe some variation of the rule, or laxity in 
ts enforcement, the gro of which are not clearly obvious. 
The rea treatment [ sauealle enough, applied to species. Take a 

single example from those presented on almost ever page of the volume, 
Linnzeus reduced all the forms of Castor-oil a he knew to Ricinus 
communis L, aa my does the e know o 
forms, and has arranged them with exhauative poppet under four 
primary gaean seneea varieties, and so ese most as 
many sub-varieties. So this equivalent concusion, resulting ye a-sur- 

vey of more erie is represented not by R. communis L., y BR. 
communis Mill. Arg. Now who shall decide upon a quantity “of mate- 
rials to be revised, or number of synonyms to be reduced, which may en- 
title a writer to take this great liberty? The only case which might 
Seem to warrant it, is when two or more species of the same author and 
the same date are comprehended in one under a general character. In- 

has dropped—is n ase int, M. ambigua (regarded as a ane 
state of the former) ‘coe be oe by the younger Linn 

Finally, there is a foot-note © np 192, which should not ain nies. 
ticed. For the statement, “Nomina non rite edita sunt nomina inania 

omnique Pronies carentia,” as -bapcagin by the use made ¥. ey upon 
the occasion of the note, opens the way by which a just and well-estab- 
coe "ile is St Se to operate in oon of the pr revalent prec of 

r own remarks upon this very point, in this Journal for 
March, 1864, p. 279, have been once or twice reprinted in Europe, witl 
out dissent ; ‘and we see no good reason as yet for recalling them 
the rule in regard to priority has its proper scope in maintaining that 
manuscript names in collections, however public, should assert no claim 

as _- properly published names,” still, “the distribution of fo) 
Specimens [and, & fortiori, of es in sets, widely distributed among 
herbaria, as were Sieber’s], where and as far as they go, is held to be tan- 
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tamount to publication.” So of names and original observations attached 
: = in herba - These names are always attached antecedently 
to publication; and a monographer, having, as ‘he should, free access to 
all herbaria within his ak might work a deal of harm if he did not 
regard such names as to him "all the same as if already published. The 
full recognition of an obligation to do this has sensibly quickened the 
advance of botany, by securing the early distribution of materials which 

pee cea have been long withheld, and by widely opening herbaria 
all competent working botanists, and especially to monographers, who 

should o the last to deprecate the system. No doubt, like other good and 

of the Prodromus. And he, of all others, would be most surprised to 

learn that Leptocaulis echinatus, &c., Trepoca rpus Athuse, and Eulo- 

that, finally, a Fouminal Congress, suc ver which, last spring, 
the ‘distinguished editor of the Prodromus so si presided, wou 
have been a pr ody to consult upon subjects of such een and 

4. Mémoire sur la — des Pipéracées, par M. Castmir DaCax- 
DOLLE. 4'° pa — pp. 32, and with 7 plates. (Extr. from Mém. Soe 

. American Heather.—The question, whether Calluna is or is not 
indigenous to the New World,—which during several years past has been 
repeated yr - to in this Journal, as additional sig came to our no- 
tice,—has no en a new turn, Dr. Seemann, in his rnal of Bota’ 

side a = Pe Earopen Hea ther. The diagnosi attempted, 

Dr. Seemann adm be as yet far from satisfactory, sais as to & 
lencsl: dstinntion, obiertah Dr. Moore, viz., “that whilst the New- 

foundland one always suffered Seal frost, and turned brown anne the 
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mild Irish winter, the common British form, pee by its side, was un- 
affected by cold and retained it its usual “~ color.” Although “ no ar- 

to be considered. Probably in the station from which these specimens 
were lately transferred, as well as in Iceland and the higher Alps, whence 

r. Seemann has the same form, the plant was accustomed to complete 
protection by snow from changes of temperature the whole — ig 
Unfortunately we have no specimens from Newfoundland, a 

plants. Jpon examination of these, we do not find that the indicated 
differences in structure (mainly the naked pedicels, broader sepals, we 
tip of flowering branches not continued into a leafy shoot while the 
ering lasts) coincide or hold out. So that as yet a second outa ean 

A. @. hardly be said to be established. 

IV. ASTRONOMY. 

1. Observations of Venus near its inferior Conjunction —With the ex- 
cellent Equatorial of the Sheffield Scientific School, made by Clark & 
Sons, and having 9 inches clear aperture, Venus was carefully observed, in 
close proximity to the Sun, both before and after her late inferior con- 
junction, which happened on the 11th of December. At her nearest 
approach (9° 52™ a.m, ), the planet was only 22’ from the Sun’s northern 
limb, and ~ the conjunction occurred a day earlier, there would have 
been a tran 

On the Toth, the planet was seen and measured, at 35 30" p.m., when 
only 1° 8’ from the Sun’s limb, and might have been observed later, but 
for the risk to the eyes, (alrendy severely nae from the strong sunlight, 
which tae not well be shut off from the ope. 

On the day of eajubesiee no obtidge was made to find the planet. 
On the day following, (the 12th.) it was ad seen, at 112 30™ a. w 
being then about 1° 36’ from the Sun’s 

Some days before ee i arate it was apparent that the bean 
formed more than a semicircle—on the 7th, full 40° more by m 
ment.. On the 10th, it formed a solids cirele—bright, thin oe deli. 
cate (the crescent proper), on the side toward the Sun, but on the opposite 
side, a mere faint line of light, very difficult to be seen, on account of 
the strong light in the field, and the atmospheric disturbance. Yet, by 
glim mpses, it was distinctly perceived as a ring; by several observers, and 
constantly as more than t iree-fourt rths of a circle. 

The appea 
the 12th, the day after the eobjunation, Yet, the jas was the 

was aia cut off from the object glass, by the shutter of the observa- 
Such a compromise pobiees sun-light and planet- ge gare. gene- 

rally the ae views, except twice, about noon, when, fortunately, a pass- 
ing cloud left the planet in sight for a few seconds, while yet the Sun 
was obscured. The background was then comparatively dark, and the 
An, perce Sct.—Sreconp Serres, Vou. XLIII, No, 127.—Jan., 1867. 

17 
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cusp, but a considerable space, between 25 and 50 degrees from the 

portion of the circumference next beyond toward the right, whence it 
gradually narrowed t mere faint line of light before mentioned. 
These observations were made between half past 11 and half past 
1 o'clock. 

At 2h 15m p.M., the planet was readily found with a portable 5 foot 
Clark telescope of 4% inches aperture, by taking a position in the shadow 
of a chimney some 50 or 60 feet distant. The complete ring, and the 
faint portion of the crescent proper, just described, were both distinctly 
seen —better, in fact, than with the equatorial, except in the cases men- 
tioned, when the sun was intercepted by a passing cloud. 

ations were prevented on the 18th. On the 14th, at noon, the 
visible cusps extended full 50° beyond a semicircle, but no irregularity in 
rightness was noticed, as on the 12th. Onthe 15th, the cusps had re- 

ceded to 30°, and on the 18th, to 22°, beyond a semicircle. 
These observations have a direct and obvious bearing upon the ques- 

tion of the atmosphere of Venus. 
The powers used were from 80 to 200 on the Equatorial, and 90 on 

the smaller telescope. 
@ measurements, a position-micrometer by Dollond was em- 

ployed. C. 8. 
Sheffield Scientific School, Dec. 29, 1866, 

VY. MISCELLANEOUS SCIENTIFIC INTELLIGENCE. 

be 
An interesting account of the operations may be looked for at the Janu- 
ary meeting of the National Academy of Sciences, by Dr. B. A. Gould, 
under oo the work has been executed and who occupied the 

E. H. terminus in Ireland. ¥; 
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. Mr. George ane recent gifts to Science-——The last number 
of this Journal contained an announcement of Mr. Peabody’s gift of 
$150,000 to Harvard Sellen for the establishment of a museum of 
American Archeology, and Ethnology, and the same amount to Yale Col- 
lege for a museum of Natural History. His donations to these institutions 
Were accompanied by rin panne statements of his wishes in reg 
the disposition of the fu 

Girt To Harvarp CoLiecE. 

Georgetown, October 8, 1866, 

To the Hon. Ropert C. Wixturop, His Excellency Cuartes Francis 
Apams, Francis Peasopy, SrepHen Sauispury, Asa Gray, JEFFRIES 
Wray, and Georce Peasopy Rvussext, Esqrs. 

Gentlemen —Accompanying this letter I enclose an instrument giving 
to you one pbs sh hue thousand dollars ($150,000) in trust for 
the foundation and maintenance of a Museum and Professorship o 
American miedeiachigy on Ethnology in sarnanen with Harvard Uni- 
versity. 

I have for some years had the purpose of contributing, as I might find 
opportunity, to extend the usefulness of the honored and ancient univer- 
sity of our Commonwealth, and I trust that in view of the importanes 

med. 
Aside from the provisions of the Paatvtetient of gift, I leave in your 

hands the details and management of the trust; only suggesting, that 
in view of the gradual obliteration or destruction of the works and re- 
mains of the ancient races of this continent, the labor of enloribion and 
collection be commenced at as early a day as practicable; and also that 
in the event of the discovery in America of human remains or imple- 
ments of an earlier geological period than the present, especial attention 
be given to their study and their comparison with those found in other 
countries, 

With the hope that the pe as thus established and maintained, 
may be instrumental in prom tae extending its department of 

: Science, and with fullest siubieate under your care the best means 
: will be. adopted to secure the end foe 

Iam, with great respect, your humble’ servant, 
Grorce Prasopy. 

I do hereby give to Robert C. Winthrop of Boston, Charles ae Sali 

ae and sechiatseess in idatiahtion eit Harvard University, in the city 
husetts, ambridge, and Commonwealth of Massac 

* 
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Of this sum I direct that my said trustees shall invest forty-five thou- 
sand dollars as a fund, the income of which shall be applied to forming 
and preserving collections of antiquities, and objects relating to the early 
races of the American Continent, or such (including such books and 

works as may form a good working library for the departments of science 
indicated) as shall be requisite for the investigation and illustration of 
Archeology and Ethnology in general, in main and special reference, 
however, to the Aboriginal American races. 

Adams, and so successively i 
trustees eep a record of their doings and shall annually prepare ; 

i e received and paid out by them, during the previous year. 
ty report, signed by the trustees, shall be presented to the president and 

oll 

members of the board. 
Should the president of either of the societies I have named decline 

to act as a trustee, exch vacancy, and all other vacancies that may oceur 
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in the number of the trustees, shall be filled by the remaining trustees, 
who shall, within a reasonable time, make the appointment or appoint- 
ments, 

I give to my said trustees the liberty to obtain from the Legislature an 
act of incorporation if they deem it desirable, to make all nec 
by-laws, to appoint a treasurer, and to enter into any arrangements and 
agreements with the government of Harvard College, not inconsistent 
with the terms of this trust, which may, in their opinion, be expedient. 

(Signed) Gzorce Peaxopy, 
Georgetown, Oct. 8, 1866. 

Girt to YALE COLLEGE. 

New York, Oct. 22, 1866. 

To bien James D, Dana, Hon. James Drxon, Hon. Roserr C. 
Winrurop, Professor Banzanrn Situiman, Professor Gzoree J. Bruss, 
eee Cees EL C, Marsu, and GrorcE PEABODY ipbstiions Esq. 

Gentlemen,—With this Lictae, I enclose an instrument to you 
ene hundred and fifty thousand Pa ($150,000) in trust oe the foun- 
dation and maintenance of a Museum of Natural History, especially of 
1 departments Zoology, Secdiirk and Mineralogy, in connection with 
vale Colle 

bet rs ago expressed my intention & aes a donation to this 
tningied institution, and convinced as I am of the importance of 

@ natural sciences, and of the increasing in “ taken in their — 
ow affords me great pleasure to aid in ites these departments 

of Ieustihes 
The rapid advance which natural science is now making jeg - 

senamaid to provide for the future wants of such a museum, as 

its present requirements, and I trust that the portion of the fund aeegeuk 
for this vttana hi will be found sufficient. 

On learning of your acceptance of this trust, and of the assent of the 
President and Fellows of Yale College to rs gee aaa I shall be pre- 
pared to pay over to you the sum I have named, an may then have 
some additional = to make in regard fae the genera m 
ment of the trust. 

Confident that under Sggrd direction this trust will be faithfully and 
successfully administered 

am, with great respect, your obedient servant, 
GrorGce Peaxpopy. 

hereby give to James ete Dana, of New Haven, Conn.; James 
Dison, of Hartford, Conn.; Robert C. Winthrop, of Boston, Mase:: 
jamin Silliman, of New pcewe renee ; George Jarvis Brush, of New 
Haven, Conn.; Othniel Charles Marsh, of New Haven, Conn. ; 

George Pea body Wetmore, of Newport, t, R. I, on his attaining his ma- 
jority, the sum of one hundred and fifty hited’ dollars, to be by them 
or their successors held in trust to found and ast a pir Fein of Nat- 
ural History, especially of the departments of Zoology, Geology and 

ogy, in connection with Yale College, in the cay of New 
necticut, 

ineral 
State of Gon 
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Of this sum I direct that my said trustees devote a part, not to exceed 

with especial reference to its subsequent sce the building, when 
completed, to become the property of said college for the uses s of this 
trust, and none other. 

I further direct that the sum of twenty thousand dollars be invested, 
and accumulate as a building fund until it shall amount to at least one 
hundred Frome dollars, when it may be employed oy my said trustees, 

a= 

um building, or in its final completion; the land for the same also to be 
provided free of cost or rental by the President and Fellows of Yale Col- 
lege, in New Haven, and the entire structure when completed to be the 

property of Yale College, for the uses of this trust and none other 
further direct that ae clio aki dollars, the remaining portion of 

this donation, be investe the income from it be expended by my 

said trustees, or their r successors » for the care of the museum, increase of 

ai for the benefit of the various departments of said College. 
T ~ of aug I have thus Seayie &, shall always be com- 

general management of the museum, keep a record of their doings, and 
annually prepare a “por seiting forth the condition of the trust and 
funds, and the amount of income received and paid out by them during 
the pce age Soe ear. This report, signed by the trustees, shall be pre esented 

President and Fellews of Yale College, in New Haven, at their 

anneal summer session, and be by them filed in the archives of said 
ege. 
In the event of the death or resignation of either of my said trustees, 

T direct rab his successor be the Governor of Connecticut, who, ex officio, 
shall forever after be a member of the Board. Any other vacancy that 
may seit in the Board of Trustees, either b aint on or by ‘death, 
shall be filled by the remaining trustees within a reasonable time after 
such eas shall have occurred, 

ve to my said trustees, and their successors, the liberty to appoint 
a treasurer, and to enter into any agreements with the Pres ident and 
Fellows of Yale College, not inconsistent with the terms of this trust, 
which may in their opinion be expedient. 

Signed,) Grorce PEABODY. 
New York, Oct. 22, 1866. 

In addition to the ~_ donations Mr, Peabody has recently given 
$500,000 to the Peabody Institute established by him at toltuncrs: 

making its present endowment $1,000,000; and has increased to $250. 
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his previous gift to the Peabody Institute in his native town of Dan- 
vers, Mass. Each of these institutions will contain an extensive a 
and annually provide several courses of free lectures on scientific and 

abo literary subjects. Mr. Peabody has, moreover, just made a iouied of 
$25,000 to Phillips Academy, edenns Mass., to provide pio in the 
natural sciences and mathematics, and another of the amount to 
Kenyon College, Ohio, for a similar purpose. He has sine pacer given 
$20,000 to the library fund of the Maryland Historical rere and 
founded free na at Georgetown, Mass., and Thetford 

These munificent gifts, amounting in ail to nearly $1, ort 000, place 
the donor, ha so highly —— for his other noble charities, among 
the foremost benefactors of science, and cannot fail to exert a most bene- 
ficial influence upon the phiniieci’ interests of this country. 

OBITUARY, 
Gzorce W. FeatuerstonuavaH, the author of a penicnne Re on 

the Miscou and Red rivers, published by our government, i and 
originator and editor of Featherstonhaugh’s Geological J seals published 
in 1831, 1832 at Philadelphia, died at Havre on Sept. 28, in his eightieth 
year. He had been consul at Havre for nearly twenty years. 

VI. MISCELLANEOUS BIBLIOGRAPHY. 

sea, a subterranean geological map, or rather a series of maps, is formed 
on which the surfaces er the principal formations for each level is indiea- 
ted. To obtain these cu r. Delesse examined all the various local- 
ities, where it was siindaBhe to make a geological section,—especially the 

Paris. Startin ng Rot data thus obtained, the elevation of the points, 
aon. a A logical section was made, was aceurately determined by level- 
ing, and the operation repeated until a system of points was obtained 
sufficiently near together to admit of the tracing of horizontal curves in- 
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By the aid of this subterranean geological map, it is easy to determine 
the strata which would be struck at any given point in the vicinity of 
Paris; for the colors indicate the formation lying immediately under the 

diluvium, and, as the point selected will fall between two horizon 

curves representing the surfaces of the different strata, a fourth propor- 
tional is all that is required to calculate the depth at which any one of 
these surfaces may be reached. 

The method employed in the execution of the map facilitates, more- 
ad 

tageously used in exploring for deposits of economic value. The chart 

has other features of interest which will repay examination. It is prob- 

ably the most elaborate geological map ever constructed, and will doubt- 
less long be regarded as a model. 0. C. M. 

2. The American Naturalist, a Popular Magazine of Natural His- 
tory.— Under this title, the Officers of the Essex Institute, Salem, Mass., 
propose to publish a monthly magazine, commencing early in the present 

ea 
e object of this journal is to supply a long-existing demand for a 

popular illustrated magazine of Natural History, devoted to the exposi- 

tion of scientific topics in a free and familiar manner, without those 
technicalities which often render the mass of such reading tedious and 

difficult. 

editors are A.S. Packard, Jr., M.D., in connection with E. S. 
Morse, Alpheus Hyatt and F. W. Putnam. = 

3. A Manual of Blowpipe Analysis and Determinative Mineralogy ; 
by Witutam Evpernorsr, M.D. Third edition, 12mo, pp. 179, revised and 
greatly enlarged. Philadelphia, 1866. (T. Ellwood Zell.) —The value of 
this useful manual on blowpipe analysis has already been ized 10 
oe ge noticing eek second edition. But we have failed to discover 
evidence € revision enlargement 
the third edition. 

on the title page of 

ae 
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4, Catalogue of the Silurian Fossils of Anticosti, with descriptions of 
new genera and species; by E. Brtuines, F.G.S. 94 pp., large 8vo. Mon- 
treal, 1866. From the etre rap of Canada, Sir W. E. Logan, 
Director —This report the fossils of Anticosti, = # accomplished 
paleontologist of the igeclogicat survey of Canada, is more than a mere 
catalogue, as it contains descriptions of many a oti with a number of 
wood-cuts e defer a further notice to another n 

Lessons in Elementary Chemistry ; by ewe RY E “Roscor , B.A, 
-R.S., Professor _ Chemistry in Owens College, Manchester. London, 

Macmillan & Co., 1866. 18mo, pp. viii, 398. —This book of Dr. Ros- 
coe’s, though dosaietly an elementary work, is written from an advanced 
standpoint, and, while simple and clear in its statements, it carries the 
student fully up to the position which the science of chemistry has now 
reached. Ado opting the unitary system in its completeness, it spends but 
little time in prefatory explanations, but bi the philosophy to be 
gathered from the several substances consi e notice several 
chapters of great value: especially those on the ‘intel a a of 
gases; on the atomicity of the elements; on crystallography; on spec- 
trum analysis, and solar and stellar chemistry ; and his chapters intro- 
ductory to — non Questions upon the wegen with exer- 
cises are given in an appen We are glad to see he abolished 
“ unsatisfactory term “ anhvae de” and Thats woxide” instead : 

nitr-oxygen series being “e nitrous oxide, nitric oxide, nitric anon 

potassium sulphate” is improved if ce hydro-potassic sulphate. We 
commend this little volume as one of the best elementary treatises on 
chemistry in the English language 

. Lecture notes for Chemical Students : iene A Mineral ‘ind Or- 

ganic Chemistry > by Epwarp Franxkrann, -RS., For. See. C. S., Pro- 

$ at 
the types SbCI,* hid SbCl, all the atau 6 of crit dng may rs 

Et, and SbEt,[. Aud CEtI, allylic iodid, and CMe,H,, 
propylie hydrid, are formed upon the carbon types CO and CO,. ere 
it is evident that the composition of these compounds is determined by 

€quivalencies; antimony acts as a triad and a pentad, carbon as a dyad 
and a tetrad. Dr. Frankland pebchotem that in the highest compound of 
any radical its power of combination is saturated ; this he calls the point 

* H=1, O=16, C=12, Sn=118, Pt=1974, Me=(CH,), Et=(C,H,), Ho= 
(HO), ete. 
t+ Dr. Wolcott Gibbs proposes the term “determinant” for the highest 
a radical in a pe; omer les ” for the body saturating it, and “ 

for the uct. example, N is the deenionia a iee-dls 
jee and NH, the mi 

Jour. Sci.—Szconp Serres, Vou. XLIII, No. 127.—Jay., 1867. 

18 
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of atomic saturation. In this stage bodies can neither combine with 
other bodies nor replace them ; and. they cannot take fe in any chemi- 

eal change without undergoing decomposition. Below this point, how- 

ever, there are in most cases certain points of dese stability, at 

one of which this stability may be at its maximum, the compound un- 
dergoing decomposition less readily than when atomically saturated. 

Thus nitrogen atomically saturated is a pentad; but it has a trivalent 
and a univalent stage, of which the former is the stage of maximum sta- 

bility. In this stage bodies may unite directly with or replace other 
bodies, thus acting like compound radicals. ‘his fact Dr. Frankland ex- 
plains by supposing that the units of attraction or bonds of an atom may 

a | 
saturate each other by pairs. Nitrogen as a pentad is —N—, as a triad 

—N>, and a monad <N>. The maximum number of bonds he ealls 

the “absolute atomicity,” the number of bonds united to each other 
“latent atomicity ;” and those free to unite “active atomicity.” The ab- 
solute atomicity equals of course the sum of the other two. The hexad 
iron forms ferrous chlorid ‘vFe’’Cl,, in which the active atomicity is two; 
ferric chlorid “’F e2/"Cl,, in which it is three; and ferric acid Fe¥i0,Ho., 
in which all the atomicity is active 

e book above mentioned is a synopsis of a course of lectures de- 
iesacad at the Royal College of Chemistry in the fall of 1865-6, and is 
devoted to a development of these views. In all the eae formule it 
contains, the determinant is written first, printed in heavy type, thus 
OH,, Sn0,, PtCl,, GOKo, ; indicating ‘that “it is anited with all the 

active bonds ‘of the. other radicals, following upon the same line.” Wi 
one atom of the determinant as above, formule are mon-adelphic ; with 

two of equal power di-adelphic, ete. In the latter case one symbol is _ 

written below the other, connected by a bracket, thus: CH, a 
cH, 

Frankland uses the reacts sete to ree that the atoms it connects 
exchange one bond united indirectly as im Me 

thylic ether, {O , * where the dyad oxygen atom links them together. 

Speaking of rational formule the author says, ta formula ought to 
show, first, whether the hydrogen is combined with the carbon or with 

the oxygen; or if combined with both, it should indicate how many 
ith rbon h atoms are united with the ca and how many with the oxygen 

ondly, the formula ought to show whether the oxygen be united with the 
or with. or partly with the one and partly with the hyd 

other; or, lastly, whether it be performing the function of linking hydro- 
gen to carbon.” p. 2 he representation in a formula of the mode 
in which the atoms are held together (and not of aes their relative 
Loma in space) so necessary to explain cases of isomeri ich 
cannot be given by the ordinary typical formula, is well obtained by 
those of Dr. Frankland. In aluminic oxyd, for example, 1 A10° each 

aluminum atom exchanges one bond with its fellow, two with the dyad 
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oxygen atom on the same line, and one with the single oxygen atom in- 
e 

termediate; in ethylic ether, 4 O - the carbon atoms are linked by 
H e 

the oxygen atom, while the other three bonds of each are united respec- 
tively with one atom of Me and two of H. To farther elucidate this im- 
portant fact of combination, Dr. F. makes use of the graphic notation of 
Crum Brown (using in lectures the glyptic formule of Hofmann).* 

Aluminic oxyd is em (pol Oe and ethylic ether is 
1: Aa i Fs ieee] 

n—t-¢_o—b_4_a, 
H hh uy 

in which the mode of union of the atoms is the same as that above 
given. These graphic methods, used more or less by Kekulé, Wurtz, Ros- 
coe, Foster, ete., are most happy in the clearness with which they express 
the manner in which the bonds of an atom are saturated. Thus Dr. F, 

SON 

decomposition, are most clearly described. And thus the object of the 
work, to furnish names, formule and reactions, and so to save to the 
student the time spent in copying these in the lecture room is most suc- 
cessfully accomplished.t G. F. B. 

- Chemical Tables ; by Srzpuen P, Suarpres, §.B. Cambrid 
Sever & Francis, 1866. . 192.—We cannot give a better idea of th 
value of this book than by stating the heads under which the tables 
are arranged. Tables for the calculation of analyses; relating to specific 
gravity; relating to heat; for gas analysis; relating to light; miscella- 
neous tables. table of logarithms closes the volume. A collection 

was prepared. 

* Not. Roy. Inst. of Great Britain, April 7, 1865. 
+ Quart. Jour. Chem. Soc., xiii, 177, and [2], iv, 372. 

Cogs 
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or Chemical Nomenclature ; by S. D. Titian, A.M., Professor 
of Phabeslogy in the Am. Inst. of the c city of New York. pp. 23.— 
This paper was read before the American Association at the 

meeting last August. Prof. T. attempts to embrace both nomenclature 

ious, and surprisingly successful. He exhibits an accurate acquaintance 
with chemical facts and relations. But his system does away with the 

old a too entirely to be received into the eT of chemistry. 
9. Memoirs of the National Academy, Voll. pp. 344, 4to. Wash- 
a 1866.—This first volume of the Memoirs of the “National kid 

my of Sciences contains the following papers read before the Academy 
in 1864, 1865 

(1.) Reduction of the observations of the agi: stars made by Joseph 

Le Paute d’Agelet, at Paris, during the years 1783-1785, with a cata- 

B. outp. (2.) On the Saturnian system; by Beysamiy Ps 
(3.) On shooting stars; by H. A. Newron. (4.) On the ‘distribution of 

rtain important diseases in the United States; by Avausrus A. GouLp 
(5.) On rifled guns; by W. H. C. Barrierr 

Dr. Gould’s paper was noticed in this Journal in our last Beton and 
the principal part of Prof. Newton’s appeared in vol. xxxix 

se 

First Annual Beans gS of the Geology of Kansas; by Prof. B. Mupcz, AM. 56 
pp., 8vo. Lawrence feet: 1866. Report for the year 1864. 

Preliminary paves es he Geological Survey of Kansas; by Prof. G. C. Swal- 
Low, State Geologist. 798 pp.. 8vo. Lawrence, 1866. Report rt for the a po 

H Vol. P.3 

p- 238, Description of some new species of Diurnal Lepidoptera; Tiryon Reaxirt- 
251, Contributions to the paleontology of ‘Mino is and other bp states; 

. Me . H,. Worthen.—p, 275, Remarks on the remains site a gi tic Dinosaur 
. Cope. 

tro . 

‘Auer. Patosopa. Soc -Pantanst puta, Vol. X, No. 75.—P. 196) 
Observations on skylight Fh gems staet P. E. Chase. —p. 199, Practica application 
planar. amt J.C. Cr —p. 201, Native Siamese photography; Dubots.— 
age oe é Frangois cs dietonary G. A. Belconot.—p. 206, The auroral aI display 
eb. 20-21 —p. 210, On Sullivant & —o ux’s Musci Bor . 

. na ees ‘eitanss of Oswald Thompson; E. K. Price.—p. "298, On 
comparative visibility of Arago’s, Babinet's and Seansion’s neutral points ; P. 

E. Chase—p. 227, Records of oil-borings (with map); J. P. Lesley.—p. 243, 08 
some specimens of Indian ren ig ith plate); # Peale— —p. 246, Observations 00 
piano sare Spirifera; J. Hal! 

Proceepines Amer, Acap. tan, axp Scr, Vol. VII.— By 5 Os certain formul# 

of interpolation Ferdi 81, An annual variation in the daily mean level of 
the ocean and its causes; Ferrell.— —p. 87, Right ascensions observed arvard 
Coll. mtrganran in the years nati f. H. Safford.—p. 29, Som | prop. 
erties of quad: — J. E. Oliver. 52, On the Nephila plumipes, or *silkespnder 
B. G. Wilder.—p. 5 1, Wh liaise Aah ad. Sea. aetex apeeeroen: J. P. Cooke, Jr.— 
p- < Notes on the cells of the Bee; J. Wyman.—p. 84, New process of organic 
elementary analysis for substances containing chlorine; C. M. Warren. 
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now obtaining ais aii and America ; 
Storer, of Bos |, Profess or of ried and pt Dass 

(Read before the American Academy of Arts and Sciences, Dec. 14, 1858,)* 

IN calling the attention of the Academy to some remarkable 
and hitherto unexplained facts in the present history of powerful 
nations, bearing upon their prosperity, progress and even their 
future existence, I beg heed to the various oo by which I shall 
seg at certain astounding conclusions, of the deepest interest 

spies economists, as well as to moralists 
many countries of Europe, it has been ascertained that the 

” fecundity ” of the population, in other words the rate of its 
annual increase, is rapidly diminishing. 

Tt was thought best at the Ps to confine its pee to the Medical professton, 
that any error either in or reasoning might be detected. Portions of it 
Were accordingly published.in Philadelphia Geter the auspices of the American 
Medical A t ve to the report of a committee, of w 
Writer chairman t has shown the justice of his conclusions, Not an 
attempt even has been made to controvert them, while evidence in t has 
been st uy i of = overwhelming character. Physicians ne now fd 
one mii main facts proved. 
the authoritative ieee = conned cicouladicsh of. the labs, Prike Essay of the 
Med. Associatio (Why Not? A Book for Every Woman), and by i oa atior 
of corroborative testimony by many peatalaines, in cesar parts of the countr, 

fact and the increased interest taken in the-subject wpe Sn politica 
pconomists of Europe, would show pa oe oot sitet sion 
by the world. —x, g. ae ot eat 
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in 71 years.* Or, to reduce these fractions to decimals—in Swe- 
den the rate of increase has lessened by a fifth, in Prussia by a 
fourth, in Denmark and England by a third, and in Russia, Spain, 
Germany and France by a half, ina single century. 

or convenience sake, larger bodies of statistics existing con- 
cerning it, and from the fact that it represents the extreme of 

- the alleged decrease, I shall take France as the basis of my com- 
parisons. 

In France at large, according to the official returns as analyzed 
by Legoyt,t+ the increase of the population, which from 1801-06 
was at the rate of 1°3 per cent, annually, from 1806-46 had fallen 
to about ‘5 per cent. The exact ratio of decrease after this period 
is better shown by the figures themselves. The increase from 

1841-46 was 1,200,000 
“ec 

In England during the latter period, with a population of but 
one half the s size, the returns of the Re — -General showing 
a riggs increase nine times greater. 

In 87 years from 1817-54 the mean annual increase in France 
was bat more than 156,000; yet in five years, from 1846-51, it 
had fallen to 76,000 year ly, and from 1851-56 to vi ag 
this, with a population ranging from 29 to 34 millions! 

comparison of these facts with those obtaining in other Eu- 
ropean states, will make the above still more evident. 

Taste I.—Rate of increase in Europe (according to Rau).g 

H ( ) Per cent. = . 

Rohrer 2°40 ar 1821-28 ‘. 
Denne, "1811-21 1-78 1815-30 es 

ae 1821-31 1°60 Baden 5 (Fleoniech eae E 
Prussia, 1816-27 154 » 4-28 1:08 

. 1820-30 = 1-37 Ne yiling 181 194 be 
1821-31 1-27 France —_-- 1817-27 

Austria (Rohrer), 1-20 more recently (DeJonnés), 088 
Scotland, 1821-31 1°30 

A similar and corroborative table, containing additional mat- 
ter, is given by Quetelet; its differences & 
owing to its representing a different series of years. 

* Moreau de Jonnés, Eléments de S ne, 1856, p. 202. 

Ser ie is oe cas uae ’ 4 ed. , 1857, 
Lehrbuch der "Pelton ° * rene a 
Sur Homme et le Développement de ses Facultés, tom. i, ch, 7. 
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Yaste IL—Rate of increase in Hurope (according to Quetelet). 

Per cent. Per cent. 
Ireland, 2°45 sor 1:30 
Sele gg OR ET -? FF 240 HAVRE, 5. a0 .snscrcsiapassngeeds 1-08 
Spain, 1:66 Netherland, 
England, 1°65 0°83 
Rhenish Prussia, ........ Hse d 3S kg ada diecast coed 6B 

And more recently, Legoyt* brings up these results to the 
close of 1846, by census, and by the annual excess of births 
over deaths, and i is therefore more reliable. 

Taste I1L—Rate of increase in Europe (according to Legoyt) by census, 

Per cent. er cent. 
pend and Scotland, ....... 1:95 Holland, 0-90 Lb eat EE ee wees 184 | Austria, = 
Salenry 1-45 Sweden, 0°83 

a orw: Y 

Sardinia, 

Taste IV.—Rate of increase in Europe (according to Legoyt) by annual excess of 
births. 

Per cent. Per cent, 

Norway, s 1:30 | Saxony, .... 0-90 
Prussia, 1:18 Hanover, 0-85 
Sweden, 11 Belgium, O-76 

sor 1:03 | Bavaria, o-v1 
LL eee ies epee oo Russia, 0-61 

Ragin and Scotland, ....... 1-00 France, 0°50 
ee eR eT ey 0°95 Normanaly, ¢< «+ <s.00% +000 wee 
isiihs, os 0-90 

In four departments of France, among which are two of the 
.. thriving of Normandy, the deaths actually exceed the 

m the above facts the general mortality not being exces- 
sive, a is evident that the percentage of births to the whole pop- 
ulation must be smaller in France than in most other European 
countries; and from the lessened annualbrate of increase of the 
Population, Dine the percentage of births must be decreasing in 
simila 

rom ara a . So by De Jonnés, I have com- 
piled the tices a e comparative ratios of births to 
the population in the different countries of Kuro 

Taste V.—Annual ratio of Births in Europe. 

Venice and dependencies 1827, 1 to 23 (Sardinia 1820, 1 to 26 
Teeemhy: 1884.05.05 5s 26000 Naples and dependencies 1830, “ 

PRS. as 0 . 1 to 24 |Greece 1828, wc 5cree 
Enea ye 1 to 25 |Poland 1830 lto27 
Mcgee. Ba! ae 1 ei Ireland 1821-31 > 
share gol - Germany 1828, eo 

1826,,.. ee 1 to 26 Switzerland 18 O68, cee Lt : 

* Journal des Economistes, pe seer 
+ Mill, Prin. of Pol. Econ., i, 

~~ 
Se 

hs oy ais paged ees 
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TaBLeE V—continued. 

Spain 1626,.....-..seseseees lto 27 |Roman —_ 1SSG, citawsies 1 to 30 
Fei rite BG antes ...- 1 to $75 |Turkey 18 s 
WO 1820. 0.5.5, canoe cnee lto28 Hanover pag Fb be aa cae 1 to 31 
Austria 1829 # BIE BOE, so ven mere cee ces 
a oo eee « — |Austria 1828-80,..........+¢ 1 to 82 

ioe is Bem E ss \Great Britain 1821-31,....... 
Two Si Silies ssi, a aaiae oan ea gle = POAT, 102 1=S bos: a vies-s 4008 1 to 84 

Holland 1882, 0c - «cues ds sve 4 eae t = : Bis iivescasva 1 to 35 
a and Norway 1828,... 1 to 30 Norw 
Denmar «| France ii, i to 88) 1851, .. 1 to 87 

Ina oi population at en periods of 232,673,000, there 
00 bi were 8,733,000 births ; a n average on the grand scale of 

1 birth to every 26°6 1 ind 
F 

ua niet 
In France, however, die ratio has been steadily lessening; as 

seen by the — table. 

Tas sa re ratio of Births in France. 

ya Crt See e 280, scene ed 1 to 34 
TOOIH1Oy ss eS : be ps8 1841-45, 22... 206 1 to 35 
WOT 26s 8s 1 to 32 1846-50, ........ 1 to 37 
BS26-86,. ccvee.e 1 to 83 

The position of France as compared with the rest of Europe, 
in respect to the ratio of births to the ne aa at different pe- 
riods can be eo me more manifest 

TABLE ae ratios of Births in Europe. 
1 to 28, pooner ei 1827, s-j1 to 29, Canton Lucerne 1810, Holland 

1 to 23°5, Kingtom of Naples 1822-24. /|1 to Fa 8, France 
1 to 24, — any 1818, Sicily 18294. 1 to Sweden eee Norway 1828, Bel- 

mbardy 182 8 Russia1831 gium 1832, Denmark 1833, 
1 to 245, spe 1825- Turkey 1835, States of the 
1to 25, France 1781, Atri toll Rus- 

sia 1 1 to 31, Sicily 1832, Hanover 1835. 
1 to 26, Sardinia 1820, Y iinievae Wur-|1 to 31-4, Franee 1811. 

tembe en lL 3 

1826, Greece 1828, an 1 to 32, Austria 1830, Great Britain, 
snap nee 1831. 

1to 27, Spain 1826, G y, Switzer-|1 to 33, France 1828 
land 1828, Poland’ 1830, Tre-|1 to 34, ——. Holste 1826, Scot- 
land es a gi: aww 1834-41. 

1 to 275, Portugal 1815-19. 1 to 35, teen 1810, England 1831, 
1 to 28, gree: rersise. Bavaria, Sw Nor 

1825. 5, Austria 1829, Bel l to 35+-, France 1851. 
gium 1836. 

In Paris, strange to say, the ‘grees in the ratio of births to 
the population, though decided and s } 
proportion been as great as in the mpi at large; showing 

* weiih' So pea 2 ees 
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The facts thus far stated are admitted by the leading statisti- 
cians and political economists of the day, ignorant as they seem 
of much of the evidence soon to be brought forward, and of the 
conclusion to which the whole matter directly and with almost - 
mathematical exactness may be prov ved to 

n France,” remarks De Jonnés, “ the fetaaiey of the people 
is sha within the strictest limits 

rate of increase of the Hae population,” says Mill, 
“is this one in Kurope. The number of births not increasing 
at all, while the proportion of births to the population is consid- 
erably diminishing. 

turn now to this country, to the commonwealth of Massa- 
chusetts. 

In the state of Massachusetts, it has been —_ of late years 
that the increase of the e population, or the excess of the births 
over the deaths, has been wholly of those of warty foreign origin.t 
This in 1850, and asserted of the state at large. In 1853, “it 
is evident that the births within the eniaionwolliie with the 

depends upon the American and native element and in the ab- 
sence of the existing immigration anc abroad, the population 
of Massachusetts is stationary or decreasing. This is shown also 
ba latin even if we allow the Sitsigih element to enter the 

cu 
In e population of Massachusetts was by census 

#04685, and ri births were 27,664: in 1855 they were 32,845 
population 1,132,369. The proportion of births to the 

Sebel was therefore 1 to 36 in 1850, and in 1855 1 to 34; 
a ratio much smaller ‘a that obtaining in most countries of 
oar” and but little over that of France, which in 1850 was 1 

“This result,” remarks Dr. Chickering, page 49 of the pamph- 
let just quoted, “ will doubtless surprise many, who will hardly 
think it possible. Is it general or is it accidental? If it be gen- 
eral, how has it happened? What causes have been in opera- 
tion to produce it? How isit to be accounted for?” These ques- 
tions have hitherto been unanswered. 

rease in the births of a nation, its lessened rate of increase, 

* Eléments de Statistique, p. 1 
+ Principles of Polit, Economy, a ‘pp. 343 
} Chickering: Comparative View of the ipellioa of Bostoa. 1850. City 

nt, N& 60, p 
§ 12th actasasies Be rt to the Legislature of Massachusetts, 1853, p. 116. 
| The present satiate od others subsequently pre noone Ihave ane gg: com 

the fourteen published Registration Reports of the State 
Concerning New York I have drawn from a series of al reper Bly 
nished me by ths prmesc City Inspector, Mr. Geo. W. Morton 
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and very powerfully too, in all old societies. Wherever popula- 
tion is not kept down by the prudence of individuals or of the 
state, it is kept down by starvation or by disease.” 

But on the other hand, it has been forgotten by these writers 
that the alternative supposed does not exist in the case we have | 
instanced. Marriages in France, unlike some other continental 
States, are continually increasing, and starvation and disease are 
yearly being shorn of their power. ; 

If we turn to Massachusetts, these arguments acquire addi- 
tional force. Amid such general thrift, abundance, wealth, in 4 
state comparatively young and not over settled, there has been 
every reason for the population, general and native, as well as 
foreign, to increase. Want and excessive mortality are alike ab- 
sent. Emigration westward and abroad, the only apparent posi- 
tive check, extensive though this is, can by no means account for 
the evident facts. Conscription, war, despotism, restraining to & 
certain extent the population of France, are all unknown to our- 
selves. With the authors quoted, we are therefore forced to a 
single position, that this annual lessening of births must be 
owing, 1n great measure abroad, almost wholly with us at home, 
to ‘prudence’ on the part of the community, not as a State, which 
ever encourages population, but as individuals, : 

Before proceeding, I would remark that the condition of things 
* Loe. cit., pp. 194, 195. Journal des Economistes, 1847. 
¢ Loc. cit., i, 336. t Tbid., i, 417. 
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thus far described is such as political economists, almost without 
exception, approve, and that in great measure it is owing to the 
direct influence of their doctrines. 

In his well known Essay on Population, Mr. Malthus remarks, 
that “in the average state of a well peopled territory, there can- 
not well be a worse sign than a large proportion of births, nor a 
better sign than a small proportion.”* 

‘When persons are once married, the idea never seems to en- 
ter any one’s mind, that having or not having a family, or the 
number of which it shall consist, is at all amenable to their 
Own control. One would imagine that it was really, as the com- 
mon phrases have it, God’s will and not their own, which deci- 
ded the number of their offspring.”** 

“Tn a place where there is no room left for new establish- 
ments,” says Sismondi, entirely ignoring the escapes offered by 
emigration and the increased importation of food, “if a man 
eight children, he should believe that unless stx of them die in 
infancy, these and three of his own contemporaries, of each sex, 
will be compelled to abstain from marriage, in consequence of his 
Own imprudence.”+ 

Having now explained an important cause of the effects I 
have described, I return from the digression. 

* Loc. cit., p. 313. Loc. cit., ii, 253. t Ibid, i, 316 7 
8 Ibid., ii, 317. i Ibid, i, 451. @ Ibid. i, 452, footnote, 
** Ibid, i, 447. t+ Nouveaux Principes d'Economie Politique, liv, vii, eb. 5. 

Pee 
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Prudence,it is asserted, on the part of individuals checks and 
keeps within bounds the natural increase of the human race. 
We cannot well avoid allowing that this statement is true, and 
that it applies with even more pertinency to ourselves as a peo-' 
ple than to nations abroad. , 

It will be profitable for us to go a step further, and to enquire 
in what way this result is effected; and though I shall be com- 
pelled to refer to matters usually thought best to keep concealed, 
and to present a conclusion at once frightful, astounding, degra- 
ding, I shall not shrink from the duty. For the subject is one 
which concerns each one of_us, as philosophers, parents, as citi- 
zens, as christians. 

There is no reason to suppose, as West,* Husson and DeJonnés 
have thought, that the rapid and constant decrease of births I 
have shown to exist can be attributable to any progressive lack 
of fecundity on the part of women, or of generative power on 
that of men; nor is there reason to think that the passions of 
the race burn less freely than formerly, or that they are more 
generally under control. 

certain measure, no greater than formerly however, these 
needs are met by prostitution. Yet marriages and lawful con- 
nections have increased and now undoubtedly exist to a greater 
proportionate extent than ever before. They are confessed and 
easily proved, to be usually, either in whole or in great part, bar- 
ren of offspring—we have only to look about us, for abundant 
— of this—while formerly, as is equally known, such was 

e case. : 
_ Let all allowances be made for certain conjugal habits, exist- 
ng extensively among the French, and by no means rarely im! 

shall show that nearly as many pregnancies exist as ever- 
We are to consider these pregnancies, not as prevented, but a8 
terminated without the birth of a living child. 

* Med. Times and Gazette, June, 1856, p. 611. + Loe. cit., p- 234. 
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I am aware that the evidence of — - received by many 
minds with a certain measure of doubt; shall endeavor so 
to add proof to proof, and to draw these frome such authoritative 
sources, that no doubt can fairly remain ase my remarks 
— the following self-evident laws. 

lst. That, while a result or event in individual instances is ever 
tense and uncertain, this result or event when calculated from 
or upon masses of instances becomes proportionately certain and 
invariable. 

2d. That, to apply this principle to the case we are now con- 
sidering, the absolute number of living births in a given popula- 

respect ae advanci - 
3. Tha en _ olute number of still births at the full period of 

Pie nema ing from natural causes in a given time ina 
given population should be always nearly the same; increasing 
only in proportion to the actual 1 increase of the population, and 
decreasing with the progress of medical science. 

4th. That the absolute i 8 of premature births, occurring 
from natural causes in a given time in a given population 
should be always nearly the same; increasing only in Mie 
to the actual increase of the population, and decreasing with t 
progress of medical science. 

5th. That the relative number of still births from natural causes, 
at the full period of pregnancy and premature, as compared with 
the hving births in a given population in a given time should be 

Ways nearly the same; not being affected by an increase of 
eae and constantly lpetieed by the progress of medical 

ie. That the relative number of still births from natural causes, 
at the full period of pregnancy and premature, as compared with 

& general mortality in a given a et in a given time, 
should remain pixies early the same, not being affected by an 
increase of population me but slightly by the progress of medi- 
cal science 

7th. That the relative number of still births from natural causes 
Premature and at the full period of preevancy, should remain 
aways fergie’ the same compared with each other; neither bs 

em 

It has a y become aueiae that the 2d of these ese proposi- 
tions aise ie reo: with existing facts ; that the absolube num- 
ber of Livi births in Europe and in this country does not re- 
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increasing with the increase of the latter and with the progress 
of medical science, it has been rapidly and steadily diminishing. 

In the discord of existing facts with the remaining propositions 
also, I have detected and shall make evident the disturbing cause. 

Since 1805, when returns were first made to the Registry of 
New York, the number, proportionate as well as actual, of foetal 
deaths in that city has steadily and rapidly increased. Witha 
population at that time of 76,770, the number of still and pre- 
mature births was 47; in 1849, with a population estimated at 

0,000 the number had swelled to 1320.* Thus while the pop- 
ulation had increased only siz times since 1805, the annual num- 
ber of still and premature births had multiplied over twenty-seven 
times! The following table shows the rapidity of this increase. 

Taste VIII.—Ratio of Fetal: Deaths to the population in New York. 

BOUU peeve a veuees 1 to 1633-40 LOGO Fras hes 1 to 597°60 
BOO Sees ees 1 “ 1025-24 1835 1“ 56988 
1815. 1“ 988:46 1840 1“ 51602 
1820 1“ 654°52 1845 1“ 38468 
RUUD) Sop o ous cbse ba 0°68 hc el iis Seg Bae 1 * 34090 

deaths in New York, already enormous, had very nearly doubled! 
_ IT now present a table showing the ratio of still births to the 
living births in various countries of Europe. 

Taste IX.—Ratio of Still to Living Births in Europe. 
Geneva 1824-88, ........... 1 to 17 (Prissia 1890-84, i. ..00050656 1 to 29 
Berlin (hospitals) 1758-74, .. 1018 Iceland 1817-28, ..........-- 1 to 30 
Paris (Maternité) 1816-35, .. 1 to 20 |Prague 1820, . 1to 30 
Sweden 1821-25, .......... 1 to 23°5/London (hospitals) 1749-81,... 1 to 31 
Denmark 1825-34,.......... 1 to 24 |Vienna 1823, rei ree 

fit 1OKTABE HS Sanh 60: 1 to 24-2| Austria 1828, .. oe 
In France at large in 1853 the ratio was 1 to 24. Department 

of Seine 1 to 15. In the city of Paris 1836-44, 1 to 143; 2 
1845-53, 1 to 138. The proportion of still births in the ru 
districts of France is governed by the same laws as in the me 
tropolis. In 363 provincial towns the ratio was, in 1836-45, 1 
to 19°5; in 1846-50, 1 to 18:8. 

* Report of the City Inspector for 1849. 
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While districts more thinly populated gave, in 1841-45, 1 to 
29; 1846-50, 1 to 27.* 

In Belgium, during a similar period, the ratio was much the 
same. It was, in 1841-438, in towns 1 to 16:1, in country 1 to 
29°4.+ 

The apparent discrepancy between city and country, noticed 
as equally obtaining in Belgium and France, is probably owing 
in great measure to greater negligence of the country officials 
1n registering the still births. 2 

Again, the total number of births at the full time in New 
York in 1856 was 17,755; of these, 16,199 were living;t prov- 
ing that of children at the full time alone, setting aside the 
great number of viable children born prematurely, and the in- 
age earlier abortions not recorded, 1 in every 114 is born 
ea 
From foreign statistics on a large scale, embodied in the table 

we have already given, it is found that the proportion of still 
births does not in those countries drop below 1 in 15, and this 
in France; ranging from that number up to 1 in 80 or 40 of the 
whole number of births reported. 

In Geneva, out of 10,925 births occurring from 1824-88, 1,221 
of them ilegit’mate and therefore to be supposed liable to a air 

the proportion of still births at the full time to the whole” num- 
ber is enormous and steadily increasing, so is the number of 
known abortions and premature births. 

The frequency of these occurrences reported from the practice 
of physicians, and thus to a certain extent but not entirely, 
likely to be of natural and accidental origin, is as follows: in 
41,699 cases registered by Collins, Beatty, LaChapelle, Churchill 
and others, there were 530 abortions and miscarriages. Here 
| the abortions were known; their proportion was 1 to 78°5. 
In New York, from 1854-57, there were 48,323 births reported 

as at the full time and 1,196 premature. Here all the abortions 
were not known, probably but a very small fraction of them; 
the proportion was 1 to 40-4. ee 

> De Jonnés, loc. cit., p. 229. + Quetelet, loc. cit., p. 152. 
+ City Inspector’s Report for 1856. § Compiled from Quetelet, p. 152. 
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In Massachusetts, the ratio of premature births to those at the 
full time, as recorded in the registration reports, during the pe- 
riod from 1850-56, was 1 to 26-1. 

at the ratio of still births and abortions, res so fright 
ful, is steadily i pre | is also seen by the wing table; in 

ich we have compared the still births, palin ce perhaps of 
pabicberite vale, wi the general mortality, whose value is at 

t as accidental. 

TaBLeE X.—Ratio of the Fetal to the general mortality in New York.* 

Total deaths, Fetal deaths. Ratio, 

13,128 349 1 to 87°6 

1809-15 14,011 1 to 26:3 

1815-25 34,79 1,818 L-to 19°1 

1825-35 59,347 3,744 1 to 158 

1835-55 289,786 21,702 1 to 13°3 

1856 1,65. 1,943 we 

In 1851, the ratio of foetal deaths in Massachusetts to the gen- 
eral mortality was 1 to 133; in 1855, 1 to 10-4, larger than in 
New York city a year later. In a metropolis we should expect 
the proportion to be greater than in a state at large; itis here less. 

Finally we compare the recorded pees still births of 
New ee Satay seg still at the full tim 

In n years from 1838-55, there were reported 
ki, 237 auill SP at the full time, and 2,710 still prematurely ; 
the last bearing the proportion of 1 to 63. 

In the nine years from 1838-47, omitting 1842 for the reason 
that the reports to the Registrar for that year were confessedly 
imperfect, there were 632 still premature births, and 6,445 sti 
at the full time; a yearly average o 10°2. 

In the eight years fr from 1848-55, there were 2,078 premature 
still births, and 10,792 stil at the full time : an average of 1 to 5; 
while in 1856, there were 387 still prematurely, and 1,556 at the 
full time; or ‘1 to 4:02! 

On the other bind, there were recorded in Massachusetts dur- 
ing the 14 years and g months preceding 1855, 4,570 still births 

and 11,716 premature births and abortions,+ the ratio being 
abortion to °3 still births; or in other words it would appear 
from the statistics quoted, that the comparative frequency of 
abortions in Massachusetts is 13 times as great as in the wors rst 
statistics of the city of New York! 

Weare willing however, we rejoice, to modify this statement, 
as in the earliest of the years quoted, returns from the city of 

ton seem to have been imperfect or wanting. We therefore 
confine ourselves to a more teh t period. 

From 1850-55, the registration being much more aceurate 
than before, and its pes Scan chled with the greatest care, three 

Inspector's Reports for 1855-6. 
¢ 14th pari ioe : 
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years of the five by a noted statistician, Dr. Shurtleff, there 
were recorded in Massachusetts 2,976 still births and 5,899 pre- 
mature births and abortions, the ratio being 1 abortion to ‘5 still 
births ; in other words, the frequency of abortions as compared 
with still births at the full time is at least 8 times as great in 
Massachusetts as in the worst statistics of the city of New York.* 

It is allowed by political economists, by Mill and by Malthus 
himself, that so much of the existing decrease as cannot other- 
wise be explained, must be attributed to influences generally 
prevalent in Europe during earlier ages, and in Asia to the 
sigan time. ‘Throughout Europe,” says Mill, “these causes 
ave much diminished, but they have nowhere ceased to exist.”+ 

Several of these causes, starvation, wars, disea been se, have 
named by the authority now quoted, but the greatest of them 
all is left unspoken. 

The wilful destruction of living children, at and before birth, 
history declares to have obtained, and to a very great extent, 
among all the earlier nations of the world, the Jews alone ex- 
cepted. Aristotlet defends it, and Plato.§ It is mentioned by 

Ale ages, and still prevails among the Mahometans, Chinese, Jap- 

a 
They are wholly inexplicable on any principles which do not 
recognize an amount of guilt at which humanity shudders. 

e have seen that with us, in the absence of all influences 
that tend to keep down population in foreign countries, old and 
crowded, and under the yoke of despotism, the effects attributa- 
ble elsewhere to these causes, exist and to an exlreme degree. 
That the ratio of foetal deaths to the population had swelled in 
New York from 1 in 1633 in 1805 to 1 in 340 in 1849, while in 
France at a later period, 1851, they were only 1 in 1000. That the 
actual number of foetal deaths in that city had in the 7 years from 
1850-57, very nearly doubled. That the foetal deaths as_com- 
pared with the total of births, elsewhere in statistics of illegit- 
imacy alone, where the results are supposed worst and con- 
fessed chiefly from crime, being 1 in 16°8 (Belgium), had bere, 

* The abo ks are not to be misunderstood. In Massachusetts registration 
has been ‘Cobaiotted ike iodine endive ecees: Subsecieinl investigations tions 
have proved that both infanticide and equal | man; 
ther of our states, 

t Loe. cit., i, 417. t Travels of Anacharsis, v, 270. 
iv, 842. | Satires, vi, 592. 

S| Amor, lib. 2; Heroides, epist.2.  ** Reeve’s Apologies. 
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legitimate and natural, reached the frightful ratio of 1 in 8. 
hat the foetal deaths as compared with the total mortality, had 

increased from 1 in 87 in 1805, tol in,13 in 1855. That the 
reported early abortions, of which the greater number of course 
escape registry, bear the ratio to the living births of 1 in 40, 
while elsewhere they are only 1 in 78. And finally, that early 
abortions, bearing the proportion to the still births at the ful 
time of 1 in 10 in 1846, had increased to 1 in 4 in 1856. 

So far the city of New York—a metropolis, and claiming pre- 
éminence neither in morals nor religion. On the other hand in 
Puritan Massachusetts, in the State at large, and therefore but lit- 
tle affected by the statistics of its capital, which however would 
by themselves probably be found corroborative of the main result, 
we have seen that the ratio of still births at the full time and 
premature as compared with the living births in 1850, was 1 to 
155. rance it is 1 to 24, and in Austria 1 to 49. That the 
ratio of premature births to those at the full time, during the pe- 
riod from 1850-56 was 1 to 26, while in New York city itis 
only 1 to 40. That the ratio of foetal deaths to the general mor- 
tality was 1 to 18 in 1851, and in 1855 1 to 10-4; while in New 
York city a year later, in 1856, it was only 1 to 11; and that 
from 1850-55 the frequency of abortions as compared with still 

births at the full time, was at least eight times as great as in the 
worst statistics of the city of New York. 

Few persons could have believed possible the existence of such 

_Dr. Jacob Bigelow, then President of the Academy, was inclined at one time 
to disbelieve in the existence of certain customs everywhere prevalent among apd 

He subsequently publicly acknowledged however, that his doubts were owing to bis 
not having personally investigated the subject. 
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In seeking for the causes of these facts, I have found much 
that is interesting, and somewhat that I believe to have been 
hitherto unpresented. 

The immense proportiongof living births to the pregnancies 
in the foreign as compared with the native and protestant pop- 
ulation of Massachusetts, already referred to, is to be explained 
by the watchful protection exercised by the Catholic church 
over foetal life. However we may regard the dogma on which 
this rests, the sanctity of infant baptism, there can be no ques- 
tion that it has saved to the world millions of human lives. But 
of the various corroborative testimony to which I have alluded, 
and of other matters pertaining to this subject I shall elsewhere 
speak.* 

f 
Same nature, both against our Maker and society, as to destroy 
an infant, a child, or a.man.”+ 

Arr. XVII.— Research on the Ethers of Silicic Acid; by C. Frrz- 
DEL and J. M. CRaFTs. 

THE determination of the atomic weight of silicium has given 
rise to more discussion than that of any other element; nor does 
this astonish us, when we consider the number and com plicated 
nature of the compounds of silicium and the peculiar properties 
which separate it from all the other elements 

ven at the present day chemists and mineralogists are not 
agreed whether to write silica SiO, or SiO,, and recently 
Scheerer} has published a paper, in which he brings up the old 
a#guments in favor of the latter formula, and adds to them some 
new ones, based on the study of the action of silicic acid on 
carbonate of soda at a red heat, as well as on Wohler’s research 
on leucon.§ We will not discuss these arguments, as we think 
that a sufficient reply to them will be Sand in the facts brought 
to light by this research, facts which are impossible to reconcile 
with the opinion of Prof. Scheerer. vee 

* North American Medico-Chirurg. Review ; Philadelphia, Jan. 1859, et seq. 
+ Med. Ethics, p. 79. 

Journ, fiir praktische Chemie, xci, 415. 
Ann. der Chem. u. Pharm., exxvii, 257. 



156 ~=—- Friedel and Crafts on the Ethers of Silicic Acid. 

It is not our intention to enter into the history of the discus- 
sion of the true atomic weight of silicium; but it will perhaps 
be useful to recall some of its principal phases. In the memo- 

SiO, for the chlorid of silicium and for silicic acid. At the 
same time he noticed the analogy between silicic and carbonic 
acids. These ideas do not appear to have attracted the attention 
they merited, because they were too far in advance of those re- 
ceived at the time, and those who have since taken them up 
— doubtless been unintentionally unjust in not quoting their 
author. : 

Ebelmen employed the atomic weight for silicium as estab- 
lished by Dumas, and wrote the formula of silicic ether, 

SiO, C,H, 0, (Sic 7, O—8, C—6, H=1). 
This is the most simple expression for the result of his analysis, 
but his formula is not in accordance with that of Dumas for 
silicic acid; for in order to correspond with it, silicic ether should 

* ai ‘a Théorie 
+ Ann. de Chim, et Phys., [2], xxxiii, 367; 1826. : 
¢ Ann. de Chim. et Phys., [2], lii, 113; 18338. We will add that in this memoir 

Mr. Gaudin gives the d tion of atom and molecule which is received at the ea, 
ent da ; happy in being able to render justice to an acute inte: ect, 
whose penetration has not been sufficiently recognized. 
i Ann. de Chim. et Phys. [3], xvi, 141; 1846. 
Handbuch der Chemie, ii, 339; Heidelberg, 1844. 

des pa Chimiques, p. 134; Paris, 1819. 

5 



Friedel and Crafts on the Ethers of Silicic Acid. 157 

ment in their favor in the brilliant researches of Marignac on 
the isomorphism of fluosilicates, fluotitanates, and fluostannates.* 

en the progress of organic chemistry forced the chemists, 
after Gerhardt, to double the atomic weights of oxygen and car- 
bon, leaving that of hydrogen =1, which was nothing else than 
returning to the old relations of Berzelius and Dumas, the ques- 
tion arose, whether silica ought to be written 

SiO (Si=14, 0=16) or SiO, (Si=28). 
Gerhardt answered the question implicitly in favor of the 

latter formula, when he wrote silicic ethert 4(SiO), 4(C «HO, 
and without doubt his only motive for retaining the atomic 
weight of Ebelmen (Si=7) was the same, which prevented him 
from changing those of carbon and oxygen in his work on or- 
ganic chemistry. In order to have been consistent with his own 
theoretic views, he need only have gone back to the formula of 
Gaudin. Odlingt has done this, and writes silica Si®,, and 
considers SiH, ®, as the normal hydrate of silicic acid, to which 
the ethers correspond. 

Odling, as well as Gerhardt and Gaudin before him, have de- 
duced these formule: from the consideration of the vapor-density 
of the chlorid of silicium and of silicic ether. This must be 
regarded as an important argument in their favor, and to deny 
its value it would be necessary to forget the admirable order in- 
troduced by Gerhardt in the classification of organic compounds 
in the place of the confusion which reigned before the vapor- 
density was employed as a criterion to determine the molecular 
Weight of compounds. It would be necessary, also, to ignore 
the important results obtained by various chemists, particularly 
by Wurtz§ and Cannizzaro,|| in the fixation of molecular weights 
according to the same law. 

evertheless we must remember that the ideas of Avogadro 
and Ampére are nothing more than a physical hypothesis; and 
although this hypothesis has been fruitful in accurate conclu- 
Slons, even from the stand-point of a chemist, it must yield 
before purely chemical considerations in the determination of 

a " 

hope of obtaining results which would enable us to resolve, on 
mi 

firming by our research the conclusions drawn from the law of 
Ampére, : 

* Ann. des Mines, [5], xv, 221. + Traité de Chimie Organique, ii, 363. 
Lee pbical Magazine, xviii, 368 ae 

e i imi 5 
Sunto di un Corso di Filosofia Chimica; Pisa, 1858. 

Am. Jour. Sc1.—Szconp Serres, Vou. XLII, No. 128.—Manrce, 1867. 
21 
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We believe that we have succeeded in demonstrating that the 
most simple formulz possible for silicic acid and the normal 
silicic ether are SiO, and Si, 4(€,H,6), and in consequence, 
that the true atomic weight of silicium is 28. 

Silicate of ethyl.*—We chose as point of departure for our re- 
search the silicic ether, discovered and studied by Ebelmen. In 
regard to this body we have little to add to the facts recorded 
by him. The ether was prepared as recommended by him, tak- 
ing care to use absolute alcohol, and to add it in sfhall quantities 
at a time to the chlorid of silicium. When the alcohol is per- 
fectly anhydrous, the quantity of ether obtained is almost equal 
to the theoretical; however, a small quantity of chlorid of sill- 
cium is always carried off by the hydrochloric acid gas whic 

s. 
Silicic ether, purified by repeated distillation, boils at 165°. 

0° C. =0°9676. Ebelmen gives 

is distilled with water, only traces of silica remain behind in the 
vessel. These facts must be attributed to its nearly complete 

d 
apn the ether, for when it is heated during a long time ina 
osed tube with aqueous alcohol, a larger quantity of p Lysili 

cate is obtained than when the two liquids are merely distilled 
together. 

Assigning, like Gerhardt and Odling, the formula $i, 4(€2H,9) 
to silicic ether, we are naturally led to think that it would be 

ible to replace one-quarter of the ethyl and oxygen (2H, 
y chlorine; as in the diethylic lactic ether an atom of peroxy 

of ethyl (€,H,©) can be replaced by chlorine with formation 
of chlorolactate of ethyl. 

Diethylic lactic ether. Norrnal silicate of ethyl. 

tte . st Lo 2(C2H.) f ~? 4(€,H,)$ * 
Chlorolactate of ethyl. Monochlorhydrine of silicic ether. 

it . 

3-4 et 

€,H, 3(€,H, ) = 

1 Cl 
In case of silicic ether, we ought to be able to go further, and 

not only replace one but several atoms of peroxyd of ethyl by 
chlorine, and obtain the bodies 

* The atomic weights used are Sj=28, 90=16, €=12, H=1. 
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Dichlorhydrine of silicic ether. Trichlorhydrine of silicic ether. 

i i 
and 2(€,H,) 5 P2 €,H, 

Cl, 

Monochlorhydrine of silicic ether.—This ether oa obtained by 
heating in a sealed tube during one hour at 150°C. three mole- 
cules of normal a ether with one molecule of chlorid of 
silicium. The rea 

wetla, Ht) a4 spe te, 

between 153°-160°. After seul fractionated distillations, we 
analyzed the product boiling at 155°-7-157°. 

Substance i at - - 0°3785 gr. 
- - 0°5005 “ 

H 50, - - - 02545 “ 

Il. Sabeaanen, weight, ~- - 14545 “ 
AgCl, - . 1:0650 “ 
B,, 

also give tile the rest of an anatpabe of monochlor- 
mye ‘rare by the action of chlorid of acetyl on silicic 

ae ether, an boiling 155°-15 

Ti. ney ies cad : - 0-2190 
€8.,, - - 0°2935 7 

1.653". é : i 01525 « 
I iL IIL. Theory 

C nan 36°06 36°55 36°27 
H Ste "46 U4 7°55 

i = 13°95 14:10 
cl — 18°11 17°88 

The detanaiianon of silicium and chlorine was made by de- 
composing the body in a flask with an alcoholic solution of am- 
monia, distilling the alcohol and heating the flask in order to 

etermined in the filtrate from the silica. The alcohol carries 
Over with it on distillation a little NH,Cl, and it must be care- 
fully condensed and evaporated slowly and the residue added to 
the filtrate from the silica. 

he monochlorhydrine of silicic ether is a sp li fre 
which does not fume in the air, rapidly dec 
moisture or by water with evolution of HCl. It ean 
on alcohol; HCl is given off and normal silicic ether is fo 
t burns with a green flame due to chlorine and with a "pioke 

acid. Composed of silicic 
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Its density at 0° compared with that of water at the same 
temperature =1:0483. Its vapor density was found to be 7-06. 
The theory of a condensation to two vols. requires 6:87. 

The data for the determination are: 

Difference between two weights of bulb, 1:1975 gr. 
Temperature of the balance, is 

“ “ oilb - - 230° 

Height of barometer, - - - - 762°8 mm. 

Capacity of bulb, - - - - 823 ce. 

Air remaining in bulb, - - - - 2 ce. 

We obtained the same chlorhydrine by heating for about one 
hour at 170°-180° one molecule of chlorid of acetyl with one 
molecule of silicic ether. The products of the reaction are acetic 
ether and the monochlorhydrine, and the reaction may be repre- 
sented by the equation: 

Si Si €.0.0 
4(€.H,) } ne ie O=3(6,H,) t Ost ©, at 

Cl 

40 grams of silicic ether, heated with 24 grams of chlorid of 
acetyl, gave 25 grams of acetic ether, nearly pure, and boiling at 
75°-80°. The theory requires 27 grams. Almost the whole of 
the remainder of the product passed at 155°-158°. : 

he experiment was undertaken with the object of obtaining 
an aceto-silicate of ethyl, supposing that the reaction would take 
place according to the equation: 

Si Si 46,1.) } O,+ 61,0, C56 47°) } 6,+€,H,Cl, 
©,H,0 

but no trace of such a body was formed. 
The monochlorhydrine of silicic ether is also formed when 

the ether is heated with the perchlorid of phosphorus; there 1 
formation of a small quantity of oxychlorid of phosphorus and 
of other more volatile compounds containing phosphorus. A 
porca quantity of chlorid of ethyl is given off. The product ob- 

pare the triethylic mono-amylic silicic ether. See below. 
The dichlorhy f i i ' 

together one molecule of silicic ether and one molecule of chlo- 
rid of silicium. 

SiC. +4(6,H,) t oT, are [ei =| ‘ 

2 

It can also be prepared by heati hlorhydrine with 
the chlorid of siliGutn. ne oe e. 
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cee co) id a con | : 
The reaction takes place somewhat less readily than the one 

which gives rise to the monochlorhydrine, and it is necessary to 
heat the sealed tubes longer and to separate the product by a 
larger number of fractionated distillation While manipulating 
the chlorhydrines the utmost ¢ my must be taken to prevent ex- 

a He cover ‘iting 4 air-tight. 
The dichlorhydrine boils at 186°-188°. Analyses gave: 

I, Substance, bes - . - - 0°3480 gr. 
ae a is ar Ja ows, ee 

TES Ss gs ee eine aio A  * 
II. Substance, weight, - - - - 0°7005 “ 

AgCl, - - - 

Ill. Substance, weight, - = - - -.. O°3250 * 
BiO,,.- 5. oe ee 

L. 

C, 25°62 * ates tees 25°39 

cl, oe 37°54 ae ERS 
Si, itt 14°35 14°81 

The vapor-density is 6°76; ehiecty 6545. Data: 
Difference of 2 wts. of bulb, 0°8695 gr. 
Temperature of balance, - 22° 

“ oil-bath, - 213° = Air thermometer 211°5 
Height of barometer, — - 766°9 mm 
Capacity of bulb, = - - 229°6 cc. 
Air remaining in bulb, - 0°3 ce. 

The density at 0° of the dichlorhydrine is 1-144. This body 
_ resembles the monochlorhydrine in all its physical properties 

The trichlorhydrine of silicic ed by heating for 
several hours at 150°, either the silicic ether or the two - 
ing chlorhydrines, with an excess of chlorid of silicium, and 
separating the products by a large number of fractionated 
tillations, e precautions that were taken to keep the other 
chlorhydrines from contact with moisture are still more 
sary in the case of the trichlorhydrine. It boils at 103°-105°. 
Analyses gave: 

I. Substance, weight, - - Se 0°3995 gr. 

Sig oS ng tS ee 
H.0,. 26: 2s 
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II. Substance, weight, - . - . 0°5945 gr. 

8 Wes Se er eee 
III. (Boil. point =104°-106°.) Substance, wt., 0°4235 “ 

gee eer ee ast a es OBTOE 
Be eek ee RIOTS H 

IV. Substance remaining in the bulb after the 

d rminati f etermination of the vapor-density, 
eight, - - - - - 0°5465 “ 

ite Soe UNTO 

i I. Ill. IV. Theory. 

GC, 13°46 13°52 13°41 
H, 2°89 2:80. 2°78 
Cl, 59°07 59°33 

Si, 1527 15°58 
The vapor-density =6°378; theory 6:216. 

Difference between two weights of bulb, - = 0°9317 gr. 
Temperature of the balance, Sete 22°°5 

us +. ghey es. TERS 
Barometric pressure, = - - - - 766°6 mm. 
Capacity of bulb, - - - - : 231°5 cc. 

o air remaining. 

The density at 0° =1-291.* 
The boiling points of the above compounds, in which a por- 

tion of the atoms of the peroxyd of ethyl are replaced by chlo- 
rine, represent a series, in which the secondary differences are 
nearly constant. 

i .: 
Monochlorhydrine, - - 157 a * 11°5 
Dichlorhydrine, —- - 137 33 13 

Trichlorhydrine, —- - 104 45 12 
hlorid of silicium, . 59 

- Triethylic monoamylic silicic ether.—The monochlorhydrine 
served to prepare this mixed ether, which is nothing else than 
a normal ethylic silicate, in which one atom of ethyl is replaced 
by amyl. To obtain it, it is sufficient to bring together a mole- 
cule of monochlorhydrine and one of amylic alcohol. The re 
action takes place immediately with evolution of HCl. 

Si €,H os 
3(€,H.) Lo, ie: as } ae {e.tua. 

Cl sttiad 

The liquid commenced to distil at 205°, and almost all passed 
below 230°. The greater part boiled at 216°-225°. The analy- 
sis of different products gaye— 

" hong density of chlorid of silicium at the same temperature we determined 

==1'522. 
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I. (Boiling point 216°-225°.) Substance, wt, 0°2875 gr. 
es, asaAy 5560 “ 

28, - 0-2620 « 
II. (Boiling point 223°-230°.) Substance, wt. 0°7015 * 

iO,,  - 01625 “ 
III. (215°-220°.) Substance, wt. 0°2215 “ 

€0,, -  0-4280 * 
4,9, a 2070“ 

IV. (215°-220°.) Substance, wt., 0°3845 “ 
i - 0°0940 “ 

Another preparation where an excess of amylic alcohol had 
been employed— 

V. (214°-220°) Substance, wt. 0°3795 gr. 
8., - 07480 “ 

Hv, - 0°3640 “ 

L Il. i. IV. v. Theo 
C,. 52°74 52°73 53°78 52°80 
H, 1013 10°38 10°75 10°40 
Si, 10°80 11-40 ; 11-20 

Analysis number v, and those of products boiling above 230°, 
indicated the presence of a mixed ether, containing more amyl 
than the one we sought to obtain. is fact awakened our at- 
tention, and induced us to make some researches on the action 

caustic soda in alcohol to make the determination of silica. 
Ebelmen made the same observation in regard to the silicate of 
amyl. Density at 0°=0°926. 

The mixed ether on distillation, even in vacuo, has a tenden- 
cy to decompose with formation of diamylic diethylic ether, and 
doubtless at the same time of normal ethylic silicic ether. 
product which had been prepared from the monochlorhydrine - 
Without an excess of amylic alcohol, after several distillations at 
00°-110°, under a pressure =3-5 millemeters of mercury, had a 
Seupoeno’ between that of the mono- and the di-amylic mixed 
ether. ie Baers 

Substance, weight, - = - 0°2805 gr. 
ee 
MgO, ee Oe 

* This Journal, xl, 34. 
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I. Si, 8(€,H,),(€,H,,)O,.  Si,;2(Cgi,) 2(6,H, eg 
C, 5488 " 52°80 57°58 
H, 10°91 10°40 10:96 J 

Diethylic diamylic silicic ether was prepared in the same wa 
as the preceding by treating the dichlorhydrine with amylic al- 
cohol. The portion boiling at 245°-250° was analyzed. 

I. Substance, weight, - - - - 0:2115 gr. 
CO, St ese et ad 

pe a Seale = * = rs - 02095 “* 

II. Substance, weight, - . - - 0:3980 “ 

i - - - - - 0-0780 “ 

L Il. Theory. 

CG, 57°89 57°53 
H, 10°99 - 10°96 

1, 

The density at 0°=0-9150. 
Monoethylhie triamylic silicic ether was obtained in the same way 

as the preceding with the trichlorhydrine and amylic alcohol. 
It boils at 280°-285°. 

I. Substance, weight, - - - - 0°2410 gr. 
es ee igs ea ee ee ee 

FigO, ° 29°" Rah. 4 ae ree eee 
Il, Substance, weight, - - - - 0°4820 “ 

ay. Sy ee eee ee 

ii I. Theory. Si€,,H,,04- 
C, 60°51 61-08 
H, 11°18 11:37 
Si, 8°47 8°38 

This ether resembles in its properties the silicate of amy]. The 
density at 0°=0°913. 

these mixed ethers can only be prepared from the pure 
chlorhydrines, as they are decomposed on distillation, and there 
fore cannot be purified in that way. 
_Polysilicates of ethyl.Ebelmen describes, besides the normal 

silicate, two others, the one containing twice as much silicic acid, 
and the other four times as much, and calls them bisilicate and 
quadrisilicate of ethyl. 

He obtained the bisilicate, to which he gives the formula 
28i0,C,H,O (Si=7, C—6, O—8, H=1), 

treating the chlorid of silicium with alcohol containing one 
_ equivalent (16 per cent) of water. One equivalent of alcohol 
was added to two equivalents of chlorid. 

To quote his memoir, “when the product is distilled, the tem: 
perature of the liquid, contained in the retort, rises from 160 
to 350° without a considerable quantity of the product distilling. 
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At this moment the mercury thermometer is -—. away, ee 
. receiver is changed, and-on continuing to heat, s bundan 

colorless product passes. 72 The gsi distilled pe 
850°, was rectified with a thermometer placed in the retort; a 
very small quantity of a product, ah ge distilled below 350°, 
was collected by itself, then the thermometer was a: and 
the distillation continued, and in a few instants almost the A 
contents of the retort passed over into the receiver. It did n 
appear doubtful to me, that a body, which distills with so chee 
rapidity could be other than a definite product, having a fixed 
boiling point near 350°.” According to Ebelmen the ‘bialions 
can also be obtained by adding to the protosilicate alcohol, con- 
taining the requisite quantity of water. 

As for the quadrisilicate, he says that it is obtained by adding 
a little aqueous alcohol to the bisilicate, and remains in the re- 
tort after the distillation of the latter. It appears to be decom- 
posed into bisilicate and silica at a temperature a little above that 
at which the bisilicate distills, The existence of these two ethers, 
if we give them the formule 

Si 251 

(C,H. fs % se,H) fe ™ x6, i.) | Oe 
accords aa with what is known of the formation of con- 
densed bodies Wuriz* has observed the formation o poly- 

the formation of ‘polpactey lente compounds. nd Frie- 
delt have shown that the theory of condensations is applicable 
to acids as well as to alcohols, and severa fe congetan gee 

sults from this, that if in order to take the most aciges case, we 
take the hydrate of silicium, corresponding to the chlorid, in 
which the 4 atoms of chlorine are replaced by 4 equivalents of 
the body HO, 

6H 
( 
eH (1.) HOGS = "Si, 4(68). 
H 

We can derive from this hydrate, which with pene we call nor- 
mal, the following hydrates containi ing less wa 

First, without condensation : 

* Bulletin de la Société mana A f), i, 82; December, 1859. 
Répertoire de Chimie pre ii, 

t Ann. de Chim. ne wid a i 1; 1861. 
§ Comptes Rendus des Sciences, liv, 1075; 1862. 

Am. Jour. Scr.—Szconp aia Vou. epte No. 128.—Mancu, 1967. 
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0H 
(2.) 1st anhydrid, Si 0 = §1, 0,200, 

OH 
The silicate which Odling calls metasilicate corresponds to this 

hydrate. 
Secondly, with condensation : 

6H 
Si OH 

OH 
(3.) Ist anhydrid, 6 = 2(Si0), 6(OH). 

: OH 

OH 

This hydrate is the type of Odling’s intermediate silicates, 
bodies which it would be better to call disilicates. 

si} gu 

0H 
Si + OH 

OH 
(4.) 2d anhydrid, 0 = 251,20, 4(OH). 

Si 6 

0H 

si{ OH 
(5.) 3d anhydrid, 0: = 28i,3q, 2(OH). 

.{6 
Si} On 

Without giving other formule of possible hydrates, we will 
observe, that the three ethers of Ebelmen would come under 
the case (1), (2) or (4) and (5). Ebelmen does not speak of any 
ether corresponding to the formula (8), but this is the only one 
that we have been able to obtain in a state of purity, and every 
repetition of Ebelmen’s experiment has given negative results, 
in spite of the most persevering efforts to prepare his bisilicate 
and quadrisilicate. 

ee ee ee eee 
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I. Substance, weight, - - - - 0:3860 
ght ee ee ee ee 

H,O,.- <5 ee ee ee 
Not succeeding well at first in obtaining a compound boiling 

at a fixed temperature, we submitted all the products, whose 
boiling point was higher than that of the normal silicate, to a 
series of distillations in vacuo. This operation can be conducted 
without difficulty, thanks to the tubes and corks of india-rubber 
nowgmanufactured,* and the labor of working the air-pump dur- 
ing several days in succession was rendered much less disagree- 
able by the employment of one of Bianchi’s rotary pneumatic 
machines, with the aid of which we could maintain an atmos- 
phere exercising a pressure equal to only 8-5 millimeters of 
mercury during all the operations. 

After eight fractionated distillations (pressure 8-5 mm.), the 
product distilling at 125°-130° was analyzed. 

Il. Substance, weight, - - - - 0°7260 
Silica, - - - . - - 0°2550 

III. Substance, wt. (boiling point =126°-130°), 0°3675 
9 - - - a - 0°5690 

59; . * - - - - 02970 

This portion (125°-180° in vacuo), distilled in the air, passed 
almost entirely at 233°-238°. An analysis of this gave: 

IV. Substance, weight (boiling point 238°-238°), 0°1775 
OO a ee Oe es ey TAS 
HyOy2. 0 30S PRY eg eee UEONG 

V. Substance, weight, - - = = ° ©3750: 
Si, Eris ee eo SE ety SP eOUe 

: Theory. 

L i or vow Covi > 2, 6(€, 8, ), 79, 
C, 41-96 42°22 42°16 42-11 
H, 8-92 897 874 po O87 
Si, 16°38 16-28 16°53 16-59 16°38 

‘ Si All these numbers agree with the formula 64H, )¢ Le, 

which belongs to one of the ethers of disilicic acid, if this name 
be given to the hydrate, which results from the condensation of 
two molecules of the normal hydrate with elimination of the 
smallest quantity possible of water, i. e., one molecule. : 

The reaction which gives rise to the ether above analyzed is 
expressed by the equation “ as 

2 1 O= ? } O,-+-2| *4*O Lees), | @«] + °=(e,n,5, | Or t2("*Hte)- = 
* Vulcanized india-rubber becomes less pervious to air after it has been boiled 

hice weak solution of caustic potash sufficiently long to extract most of the 
pAur. aero 
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As this ether, which may be named hexethylic disilicic ether, 
was not obtained by Ebelmen, we have used great care in assur- 
ing ourselves, that it is really a distinct compound, and rely as 
proof upon the following facts. The boiling point after repeated 
distillations remains constant at a temperature too remote from 
that of the boiling points, which Ebelmen indicates for the nor- 
mal ether and for his bisilicate, to make it possible to consider 
it as a mixture of these two compounds. We succeeded in ob- 
taining the ether almost pure by treating chlorid of siligium 
with alcohol containing the requisite quantity of water. The 
product of this experiment was distilled under a pressure of 3-5 
mm., and distilled almost entirely at 126°-130°. 

is product, boiling at 126°-130° in vacuo, furnished the ma- 
terial for the determinations of silica vI and vl given above. 

VI. Substance, weight, = - . - - 0°7305 
Gig oe tee ES Cg PS 

VIL. Substance, weight, = - : : - 09370 
Oi. ere Ss bc a RS A . 

We thought at first that the compound was decomposed by heat, 

This we satisfied ourselves of by making a determination of si - 
licie acid of the liquid remaining in the bulb. 

I. Substance, weight, - - - -  0:88%5 
Sid, Ba ei ce cena = ORROe 

Si=16°82 instead of 16°88, the theoretical number. If we sup 
iat that the excess of silica came from an admixture of a bod 
aving the composition of the bisilicate of Ebelmen, the liquid 

remaining in the bulb must have contained one-tenth its weight 

of that compound. 
second determination made with a product redistilled seve 

ral times and boiling at 233°-234° gaye 12-025, a number whic 
corresponds very closely with the theoretical 11:86. 

SS 
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Difference between the weights of bulb, 16595 gr. 
Temperature of balanee - - - 12°5 

, “ oil-bath (mercury thermom.), 296° 
Height of barometer, - - : - 757°8 mm, 
Capacity of bulb, - - - - = 320 cc. 
Air remaining (measured), - - . 26 ¢ 
11° temperature and 756°8 mm. barometric height. 

A determination of silica was made from the liquid remaining 
in the bulb. 

Substance, weight, - - 0*4670 
BiG pe nik eee ots: of OOS 

Si=16-48; theory=16:38. The density of the hexethylic di- 
silicic ether is at 0° =1°0196, at 19°-2 =1:0019. 
The ether is a colorless liquid of slightly oily consistency, 

with a rather agreeable odor, scarcely differing from that of the 
normal silicate. It burns with a smoke composed of silicic acid 
like all of this class of compounds. 
Aqueous alcohol transforms it into products having a higher 

boiling point. It is not so easily acted on by moisture as the 
normal silicate. 

iN vacuo, the products boiling above 240°, without being able to 
observe any point, at which a particularly mr quantity distill- 
ed; and it will be seen by our analyses, that the quantity of si- 
licic acid contained in the higher products, was greater than that 
required by theory for the bisilicate of Ebelmen. The temper- 
ature also, which was measured in vacuo by a mercury ther- 
mometer, corresponds to 450° in the air, a point much higher 
than that at which Ebelmen supposed his compound to boil. It 
may be of use to give the results of our experiments as they 
teach us something concerning the nature of the conden sill- 
cates containing more silicic acid than the ether just described. 
_In order to determine the difference in boiling point due toa 

diminution of pression, and to ascertain what reliance could be 
laced on the constancy of boiling points in vacuo, we distille 

under a pressure of 3-5 millimeters, the normal silicate of ethyl 
having a fixed boiling point at 165°°5 in the air. Platinum wire 
and a piece of charcoal were put in the flask to make the ebul- 
lition as quiet as possible, but without any very effect. 

ee en eee 
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The normal ether began to boil at 55° and the thermometer rose 
rapidly to 72°-73° and remained neawly stationary at this tem- 
perature (in another experiment at 74°-75°) during the distilla- 
tion. When the distillation was interrupted and recommenced, 
ebullition commenced always at a much lower point than 79°. 
According to this, the diminution of pressure to 8-5 mm. lowers 

distilled at 233°-8°, in the air distilled at 226°-230° under a pres- 
sure of 3-5 mm. + For this Jatter product, the limits of tempera- 
ture within which the thermometer varies during a distillation 
in vacuo, are much less than for normal ether. 

The ebullition is much more regular under a somewhat greater 
pressure, and for this reason and also because we hoped that the 
change of pressure might facilitate the separation of the pro- 
ducts, as Roscoe has observed in the case of hydrates of acids, 
we made another series of distillations under a pressure of 60 
millimeters of mercury. 

These distillations were made with an apparatus which per- 
mitted us to operate almost as rapidly as when distilling in the 
air, and it only requires a small hand pump, when no better 1s 

to be procured. 

The opening B has an india-rubber tube through which 18 
passed the glass tube leading from the flask containing the sub- 
stance. At C a thermometer is introduced in the same way: 
The lower end, A, of the receiver has a tube, which is closed 
during the distillation, and is opened to draw off the product 
when required. It is not necessary to surround the receive! 
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serves to augment the volume, so that a constant pressure ma 

in potash, and used double, the inner one coated with tallow, 
and when the apparatus was left to itself the pressure only va- 
ried a few millimeters in twenty-four hours, and could easily be 
kept perfectly constant by a few strokes of the air pump during 
a distillation. We will give the results of several series of dis- 
tillations made with the same material under different pressures. 

[To be concluded.] 

Art. XVIII.—Remarks on the Cretaceous rocks of the West known 
as No. 1, or the Dakota Group; by F. V. HAYDEN. 

THE Cretaceous rocks of the Upper Missouri have been sep- 
arated into five divisions, which have been a for the 

* Memoirs Am. Acad. Arts and Sci., vol. y, new series, also numerous papers by 
F, B. Meek and F. V. Hayden. 

t+ Proceedings Acad. Nat. Sci. Dec. 1861. 
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In order that the geological relations of the Dakota group 
may be better understood, I have given a brief summary of the 
contiguous formations. 

nding the Missouri river we find near Fort Leaven- 
worth exposures of limestone which, up to the present time, we 
have regarded as belonging to the upper Coal-measures. ‘The 
beds are all nearly horizontal, with a slight, almost impercepti- 
ble, dip toward the northwest. As we continue up the Missouri, 
layer after layer of these Coal-measure rocks pass from view be- 
neath the water level of the river, and when we reach Fort Lisa 
they have entirely passed from sight and are overlapped by a 
bed of variegated friable sandstone. The sandstone undoubtedly 

_ exists, or has existed, as an underlying rock considerably lower 
down the river than Fort Lisa, probably nearly to Omaha City, 
but has either been removed by erosion, or concealed by the great 
thickness of superficial recent deposits which cover this country, 
sometimes entirely hiding from view the underlying basis rocks 
over large areas. Ascending the Platte valley we have the true 
Upper Carboniferous limestone nearly to the mouth of the Elk- 
orn. Before reaching that point, however, we observe a portion 

of No.1 resting directly upon the limestones, as the following 
section will show. 

At the mouth of the Elkhorn, the Carboniferous limestones 
have passed from view beneath the Cretaceous sandstones. The 

conspicuous westward from Fort Riley, are wanting in this region. 
The Dakota group as seen along the Missouri passes beneath the 
bed of the river about 30 miles above the mouth of the Big 

In an interesting memoir read before the American Philosop ical 
Society at Philadelphia, Prof. Hall, after describing numerous 
exposures of the variegated quartzites from St. Peters to Fort 

* Trans. Amer. Phil. Soc, 1861. _ 
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Ridgely, says: “ Proceeding westward from Fort Ridgely, I had 
no opportunity of seeing any other formation than the prairie 
for about thirty miles. At this point near where we crossed the 
Big Cottonwood River, there is an exposure of rock in the bank 
of the stream; and at a short distance farther on, some explora- 
tions had been made for coal, and a shaft had been sunk to the 
depth of more than one hundred feet. The materials throw wn 
out of this shaft consisted of a dull greenish argillaeeous sand, 
with calcareous nodules, together with irregularly lamina 
sandstone containing vegetable remains. The order of deposits, 
as given to me by Mr. =e who superintended a part of the 
working, was as follow 

. Ironstone; 1 ft, 2 aie 
Sand, clay, ete.; 40 ft. 
Earthy coal ;* I fe 8 inches. 
Sand, clay, e 
Sandstone in gion and diagonally Jaminated layers, with some- 

times calcareous concretions, and containing plant remains; 5 ft. 
A Caleareous sandy clay of variable color and character; 20 ft. 
Sandstone in loose tMin layers of three or four inches ; 4 ft. 
ene with coaly seams near the bottom; 16 ft. 

0. tee o quicksand to bottom of shaft. 

“In the river bank, at a quarter of a mile distant, and at a 
level 30 or 40 feet below the ground where the shaft began, there 
is the following exposure: 

. Loose ironstone in nodules and concretions, more or less 
mixed with drift and pebbles; 1 

Calcareous clay ; 6-8 ft. 
Earthy coal; 8 ange 
Clay as Wao coal ; e 
Yellow or — ha and cla ay 8-34 ft. 
Perpginous sandstone in epee are and diagonally laminated 

o level of river; thickness un 

. This sandstone appears to be — same as that containing the 
vegetable remains met with in the shaft; and though I did not 
find plants in it at this point, I was informed that specimens had 

n found there; and at another place on the Cottonwood I 

BOPIe Repo 

bend 

& VIR go 19 

imal them to be quite common. Near the previous exposure, 

* An analysis of this coal, - Prof. T. ear! Hunt, gave the genet: results : 
Fix 
pe npaae “ e ; ‘ i ‘ ; j 257 

ts 48-2==1000° 
; the ore of strata near yp ak of the Retence ivi: there is a stratum 

of similar earthy coal three rset: ee 
+ This ferruginous layer does not appear to belong to the regularly stratified 

deposits, as it overlies, irregularly ly, the veges of the successive beds, and has been 
deposited after the denudation had taken p 
Am. Jour. Sc1.—Srcoxp Series, VoL. frat No. 128.—Muxcu, 1867. 
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and partly from an old digging, I obtained a similar section. 
At still another point I noticed a similar exposure, leaving ne 
doubt of the character and order of arrangement of the materials 
composing this formation. 

“The character of the vegetation obtained from the sandstone 
of the shaft and elsewhere, resembling the leaves of Salix, Pop- 
lar, Liriodendron, Tupelo, etc., induced me to refer this forma- 

i the Cretaceous period. A single indistinct shell was 
the only animal fossil I was able to obtain. In aspect the cal- 
careous concretions are similar to those from the Cretaceous 
formation of the upper Missouri; and the green argillaceous clay 
is likewise similar.” 

At Redwood Falls, also, Prof. Hall obtained another section 

University of Bologna, Italy, made an excursion up the Missourt 
river to a point near the mouth of thé Big Sioux. It seems 

* Reconnaissance géologique au Nebra: r Jules M : Extrait du Bulle- 
tin de la Société Géologique de France, a & aa p- 1a, Jo 18th, 1864, and 
Les Phyllites Crétacees du Nebraska, par MM. les Prof. J. Capellini et O. Heels 
tirage a part des Mémoires de la Société Helvétique des Sciences Naturelles. 
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Prof. Heer regards as Miocene, and has more the aspect of up- 
per Miocene or even Pliocene than of the lower Tertiary epoch. 
Nevertheless, the flora is not even Tertiary but really lower Cre- 
taceous. It is found in a fresh-water formation at the bottom of 
the White Chalk of the Missouri Basin. . Hayden 
who first collected these dicotyledonous plants at Blackbird Hill, 
at the Omaha Mission, where a quarry was opened for the pur- 
pose of erecting the mission house. Mr. Heer who saw the de- 
signs of the first collection made at Blackbird Hill by Dr. Hay- 
den, declares that this flora is not Cretaceous, but that on the 
contrary it has a very close analogy with the lower Miocene or 
Oligocene of Europe. But notwithstanding these facts, Mr. 
Marcou saw superimposed upon the rocks with dicotyledonons 
leaves at Pilgrim Hill and on the banks of the Big Sioux, beds 
of chalk containing Inoceramus problematicus, Ostrea congesta, &c., 
and that too without any indications of faults or disturbances 
of strata. “TI yield to the opinion of Mr. Hayden and regard 
these beds as Cretaceous. But I make one reservation; that 
all the Cretaceous beds of Nebraska, and of the upper Missouri 
in general, are very recent and correspond, as also those of New 
Jersey, to the Senonien of d’Orbigny, and perhaps also to his 
uronien.” 

_ following conclusions. 
1. “The rules and laws of paleophytology hitherto adopted and 

followed must be greatly modified, since we find here a flora, 

trasts much greater than those in the distribution of the exist- 
f th 

cal flora of Florida, the Antilles and Panama. After this dis- 
covery I could see no serious objection which would have weight 
in the mixture of Carboniferous plants and Belemnites at Petit- 
Couer in Laventaire, since in Nebraska we have Miocene plants 
underneath 500 or 600 feet of white chalk containing Jnocera- 
mus, Ammonites, and Baculites. 

¢ ‘The new red sandstone and more especially the lower Lg 
tion or dyas occupies a very important place in the 
Nebraska, as I announced it in 1855 to the Geological Society 
of France, in my geological chart of the United States and in 
the explanatory résumé which accompanied it. ai 



» 

176 =F. V. Hayden on the Cretaceous rocks of the West. 

8. “The dyas of Nebraska is composed of two members, as in 
Russia and Germany, one of which corresponds to the Rothlie- 
gende and the other to the Zechstein.” 

Prof. Capellini in a short but very interesting article confines 
his observations mostly to the rocks of the Dakota group and 
remarks that he does not hesitate to regard the observations of 
American geologists as entirely just. The following remark 
close the article of Prof. C. 

“After all we have observed in relation to the environs of 
Sioux City, it is easily seen that a stratigraphic series so com- 
ioe throws a clear light upon the isolated facts first noticed at 
ekamah and Blackbird Hill, and indicates the exact position of 

the rocks with dicotyledonous leaves, analogous to the Tertiary 
leaves of Europe but belonging in reality to the Chalk. 

“Tt may be estimated that the thickness of these Cretaceous 
strata in the environs of Sioux City is about 40’ meters. They 

may be divided into two distinet parts, one rich in leaves, 4 
fresh-water formation; the other truly chalky with fishes and 
Inoceramus, of marine origin—both are probably not older 
than the chalk of Maestricht. This has been my opinion from 
the time I admitted that the dicotyledonous leaves of the Big 
Sioux and Tekamah were Cretaceous. 

“Once the age of the Mollasse with leaves established by the 
aid of the stratigraphy and the animal fossils, it would be inter- 
esting if it were possible to arrive at the same results by the 

was especially the first locality which furnished the best specl- 
mens. We are convinced that when observations are exact and 
determinations made from careful examination of specimens, 

ere is never an y disagreement between stratigraphical and 

with the Phyllites which I have referred to the genera Platanus 
and Andromeda. It is certain that all the leaves found by Mr. 

two to Populus and two to Magnolia, although there are nO a 
companying fruits or other parts te confirm these determin* 
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tions. These genera are yet living and they are also found in 
the Tertiary formations. 

“Tf we compare these plants of Nebraska with the Cretaceous 
plants of Kurope, we find no identical species among them. I 
sent drawings of them to Dr. Debey of Aix la Chapelle, who dis- 
covered in that locality a Cretaceous flora. He has written to 
me that he has not found one species identical. Even the greater 
part of the genera are different. There is but one Cissites (C. 
aceroides Debey) which recalls slightly the C. insignis (Plate tv, 
fig. 5). The Cretaceous plants of Henant, Belgium, those of 
Blankenburg and Quedlinburg are also very different. 

“ Prof. Schenk has recently sent to me, a collection of plants 
of Quedlinburg for determination. Besides conifers and ferns 
characteristic of the chalk, it contains dicotyledons, but no 
forms like those of Nebraska. 

“The Cretaceous flora of Moletein, Moravia, which I have 
lately studied, exhibits more resemblance. It contains two spe- 

‘ cles of Ficus which much resemble the Ficus of Nebraska, two su- 
—_ species of Magnolia, one with a fruit cone. There is a re- 
ationship between the flora of Nebraska and that of the —— 
Chalk of Europe, although identical species are wanting. But 
to the present time no characteristic genus of the Cretaceous flora 
of Europe has been found in Nebraska. 
“If we compare the plants of Nebraska with the Tertiary plants 

we find no identical species, but 7 genera, (Populus, Salix, Fi- 
eus, Platanus, Andromeda, Diospyrus and Magnolia) are also* 
Miocene and likewise living. It then appears that the Nebraska 
flora is related more to the Tertiary than to the Cretaceous flora 
of Europe, a fact which strack me when I first saw drawings of 
the former. But it should be remarked that we know but a 
very small number of American species, and on the other hand, 
the European Cretaceous flora has more relationship with the 
Tertiary flora than I at first supposed. I have found in the Cre- 
taceous flora of Moletein, Moravia, species of Ficus and Magno- 
lia which resemble Tertiary species; a Myrtacea, which is a near 
neighbor to the Eucalyptus rhododendroides, Mass, of Mt. Bolea; 
a Juglans and a Laurinea, which also have their analogues in the 
ertiary flora; a Pinus and two other conifers which belong to 

the genus Sequoia, which was extensively distributed in Europe 
and America in the Miocene epoch and which is now only found 
in California. 

‘As the Cretaceous fishes are more nearly related to the Terti- 
ary than to the Jurassic fishes, the upper Cretaceous flora is also 
entirely different from the Jurassic and more nearly allied to 
the Tertiary floras, and it appears that in America the relation 
between the Tertiary and Cretaceous flora is yet more intimate 
fan in Europe. Pre 
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“Tt is remarkable that the plants of Nebraska (as Magnolia and 
Liriodendron) present relations with the existing flora of Amer- 
ica, whilst the Cretaceous flora of Europe has more of an Indo- 
Australian character. It thus appears that since the Cretaceous 
epoch, the American flora has not undergone a change so great 
as the European flora. While the Cretaceous flora of Europe is 
entirely different from the existing European flora, that of Ne- 
braska contains 8 genera yet found in America, and it is the 
more remarkable that the greater part are yet found in a country 
under the same latitude.” 

Prof. Heer describes the following species of plants from this 
group in this memoir: Populus litigiosa, P.? Debeyana, Salia’ 
nervillosa, Betulites denticulata, Ficus primordialis, Platanus? New- 

ana, Proteoides grevilleeformis, P. daphnogenoides, P. acuta, 
Aristolochites dentata, Andromeda Parlatorii, Diospyrus primeva, 

issites insignis, Magnolia alternans, M. Capellini, Liriodendron 
—- Phyllites Vanone. 

oth Mr. Marcou and Prof. Capellini agree in regarding this» 
sandstone in which the dicotyledonous leaves are found as 4 
fresh-water formation. I would simply say that I have always 

s 
The question has arisen, whether this period had a fauna cor- 

responding to its flora? Besides the Mollusca already alluded 
to, no remains of land animals have yet been discovered whic 
could be positively identified. On the eastern slope of the Big 
Horn mountains, I saw in 1859, a series of beds holding a post 
tion between No. 2 Cretaceous and the Jurassic rocks below, 

or the transition beds which we have called Permo-carboniferous. 
These questions have been most ably and exhaustively discussed 
by Mr. F. B. Meek in an article in this Journal, Jan., 1866, © 

_— 
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which the reader is referred. The main object of the present 
article is to place before those American readers of this Journal, 
who may not have access to foreign Journals, such views an 
important geological facts as Profs. Marcou and Capellini ob- 
tained in their field investigations, as well as those of Prof. Heer 
from the study of the fossil plants. 

University of Pennsylvania, Philadelphia, Jan. 8th, 1867. 

Art. XTX.—Researches on Solar Physics ;* by WARREN DE LA 
RUvE, Esq., Pres, R.A.S., BaLrour Stewart, Esq., Superin- 
tendent of the Kew Observatory, and Bensamin Loewy, 

sq., Observer and Computer to the Kew Observatory. 

First Series——On the Nature of Sun-spots. 

2. There are two methods of accom patie this. (1.) Bye 
observations of the sun’s surface may be made by means of a 

* From a memoir printed for private distribution. 
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telescope, and the appearance carefully mapped by the observer. 
(2.) Or we may call to our aid that art which has already prov 
of signal service in many branches of science, and, by means of 
photography, obtain autographs of our luminary, which we may 
measure and examine carefully at our leisure. 

Each of these has its advocates, but it is not our design to 
discuss the comparative merits of the two methods; on the con- 
trary, as each has its own special advantages, we are willing to 
adopt them both, and to avail ourselves of all those materials 
which our own observations or the kindness of friends may 
have put into our hands. 

$I. Historical sketch. 

8. The most important knowledge which we possess regard- 
ing the physical appearance and structure of our luminary is 
derived from the following sources. 

4, Sun’s rotation.—We are, in the first place, indebted to Gali- 
leo, if not for the first discovery of sun-spots, at least for the 
first attempt to ascertain through their means the period of ro- 
tation of our luminary. 

5. Nature of sun-spots—The next great advance in solar 
physics is due to Alexander Wilson, Professor of Astronomy at 
Glasgow, who in 1778, communicated a paper to the Royal So- 
ciety, describing certain phenomena with regard to spots, which, 
in his opinion and in that of many others, appear to indicate 
that spots are cavities in a luminous chatooeers which sur- 
rounds the sun. 

The accuracy of this conclusion has recently been questioned ; 
but whatever may be said regarding the theory, there can be 8 
doubt regarding the importance of the fact which was first re 
vealed by Wilson. 

6. Their periodicity—The next step is due to Hofrath Schwabe, 
of Dessau, who has shown, as the result of nearly forty years 

as a maximum about every ten years—a remark which led 
General Sabine to observe that the various epochs of maximum 
spot-frequency were also those of maximum magnetic disturb- 
ance in our own globe. 

7. Thei 
who has greatly extended our knowledge of this subject. In 8 

large and most remarkable work recently published, and con 

sun-spots have a proper motion of their own, those near the 
solar equator moving faster than those near the poles; and he 
has also ma¢le interesting remarks on the distribution of spots 
in solar latitude for different years. In addition to these new 
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facts, he has furnished us with very accurate data regarding the 
sun’s rotation. 

8. Gradations in their luminosity.—We ought also to mention 
the discovery by Dawes, that what is regarded as the umbra of 
a spot consists in many cases of two well-defined and separate 
parts,* the exterior part being less luminous than the interior; 
so that we have often connected with the same phenomenon not 
less than five degrees of luminosity: these are—(1.) The facule. 
(2.) The ordinary photosphere. (8.) The penumbra. (4.) The 
borders of the umbra. (5.) The very dark central nucleus. 

Mr. Dawes’s discoveries are mainly due to his employing, 
with an eye-piece of his own invention, the full aperture of the 
telescope; but it is necessary to recall the fact that Sir William 
Herschel, in earlier times, was fully aware of the importance of 
not contracting the aperture of the objective. Moreover, we 
must not forget that Sir W. Herschel contributed to solar phys- 
ics a theory which still holds its ground. 

ames.—But there is another phenomenon connected 
with our luminary, not less curious than solar spots. e allude 

Sponds to the theory of their fixation in the sun. 
hese results were verified by Secchi, who also obtained pho- 

tions in a solar eclipse. gee 
. * In some cases, however, it is fair to assume that the appearance of lighter ai ft tions of the umbra may be caused by the floating across of portions of the | 

Part of the sun’s surfaze. ge : Am. Jour, Sci.—Srconp Series, Vou. XLII, No. 128.—Marcn, 1967. 
24 
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10. Willow-leaves.—-We may be allowed to mention here that 
very lately Mr. James Nasmyth, during the course of his obser- 
vations of the sun’s surface, has come to the conclusion that, 

ous bodies, of a ene similarity of “igor interlacing one an- 
other; and he has gi e name ow-leaves to these ap- 

nees, 
of our best observers in this country have seen them under very 
favorable atmospheric nee and they have been seen more 
fren eney by Secchi and other Ttalian observers 

1. Other rennet of the sun’s surface, —Chacornac, the emi- 

sola hea observer, has noticed a behavior of those portions 

seem less brilliaiit than any portion of the penumbra. oe the 

and a portion of the umbra between it and the penumbra ap- 
peared to be veiled with a stratus cloud evolved out of it. 

e ought likewise to mention the excellent and numerous 
observations of Pastorff, preserved in the library of the Royal 
Astronomical Society, also those of Captain Shea, both of which 
the Council of that Society have placed at our disposal. Pro- 
fessor Wolf, of Zurich, has collected data for weg ee the 
periodicity of sun-spots before the commencement of Schwabe’s 
observations, Also, the Rev. J. Howlett, in ‘his country, has 

roduced a large series of drawings of the sun’s surface on & 

of Kirchhoff and Bunse , by means of the sche 
have proved that many milan substances, such as 
iron, magnesium, &c., exist in the atmosphere of our emae™ 
in the state of vapor. 

§ Ill. Materials at the author's disposal. 

13. We now proceed to describe what materials we have at 
our disposat for the purpose of these investigations. 

In the first place, Mr. Carrington has very kindly put into 
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in continuous operation at Kew, under Mr. De la Rue’s superin- 
tendence. It is right to mention that for the perfection of these 
Pictures much credit is due to the late Mr. Welsh and to. Mr, 
eckley, under whose immediate supervision the pictures at 

Kew have been taken by a qualified assistant, Miss Beckley. 

§ IV. Method of reduction. 
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and so on upwards to the present date. It is also our intention 
_ ultimately to publish carefully copied representations of each of 

the Kew groups; but these are not yet ready. We think it 
well, however, to give at once the numbers of the groups, 

also to make use of these numbers in our present paper in an- 
ticipation of the forthcoming pictorial representations, which, 
when they appear, will enable our readers to judge for them- 
selves of the truth of our remarks. : 

[The table and some comparisons of the Kew observations 
with those of Sehwabe are omitted.] 

$V. Two classes of investigations. 

18. Our investigations may be divided into two classes: 
(1.) Those in which remarks are made regarding the behavior 

and appearance of spots and facule, and generalizations deduced 
therefrom, which do not involve aceurate measurements. ; 

(2.) There are, however, certain results in order to obtain 

19. Correction for solar atmosphere—The most important of 
these is the correction due to the refraction of the solar atmos: 

phere, which Carrington has indicated, but without applying it, 
in his large volume. There are evident proofs of the existence 
of such an atmosphere; f : 

(1.) In the Kew photographs the central portion of the disk 
uniformly indicates a greater luminosity than the borders, 28 if 
the rays at the borders had to pass through a large extent 0 

5 
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atmosphere. It is worthy of remark that the temperature of 
this atmosphere must be lower than that of the photosphere; 
otherwise the absorption which it occasions would be counter- 
balanced by its radiation. _ 

(2.) The beautiful discovery of Kirchhoff leads to the same 
conclusion, since, in order to account for the dark lines of the 
solar spectrum, it is necessary to suppose the existence of a solar 
atmosphere of a lower temperature than the source of light. 

3.) The red flames which are visible during a total eclipse, 
and which have been proved to belong to the sun (Art. 9), indi- 
eate the existence of a solar atmosphere extending in some in- 
stances as far as 72,000 miles above the photosphere, This is 
confirmed by the nature of the light which these flames emit. 

r. De la Rue has found that this light is very rich in actinic 

protuberance which was not visible to the eye. Now it is pre- 
cisely this description of light which characterizes the electric 
discharge in which gaseous matter appears in a highly heated 
State 

20. Let us now endeavor to show the nature of those correc- 
tions which are rendered necessary by solar refraction. 

(1.) A solar atmosphere will make the sun’s photosphere to 
appear larger than it really is; but the angular distance between | 
WO points, each near the center of the visible disk, will not be 
appreciably altered. This will introduce a slight error into the 
calculated position of any point, since in such a calculation we 
make use of the sun’s apparent angular diameter, which is» 
greater than his true diameter. : 

(2.) Apart from this, an error will be introduced into the cal- 
culation of the solar latitude and longitude of a point, this error 
epending upon its position in the visible disk, and being greater 

for those points which are at a distance from the center. 

$ VI. Questions to be answered in the present paper. 

21. In the present paper we shall attempt to answer the fol- 
lowing questions :— 

(I.) Is the pmbra of a spot nearer the sun’s center than its 
penumbra? or, in other words, is it at a lower level? 

: (IL) Is the photosphere of our luminary to be viewed as com- 
posed of heavy solid, or heavy liquid matter? or is it rather of 
the nature of a cloud? A short explanation will render evident 

terials from those of the liquid plane, or it may contain some of 
the materials of the plane in a state of vapor. Our own ocean is 
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an example of this type, the air above it being composed chiefly 
of materials different from those of the ocean, but containing also 
aqueous vapor. On the other hand, we may imagine the sun’s 
photosphere to resemble a cloud, the characteristic of which is 
solid or liquid particles of a greater or less size existing ina 
gaseous atmosphere, composed to a greater or less extent of the 

lou materials of the ¢ hese points must be determined by 

through the refraction caused by a solar atmosphere, but we 

ilson observed, and which led him to the belief that the umbra 
was nearer the sun’s center than the penumbra. 

divided into six portions, comprising 30° each. 
[These sub-tables are omitted, the general results from them 

ries, } 

Result of Tare Il, Showing the effect of foreshortening in the direc- 
tion left and right of the central line. 

a, Giving the mean ratios between the two sides of the penumbra. 

Left of central line, 

Within 30° from left ween 30° and 60° from) Within 30° from central — 
limb. left limb. line. 

|The penumbra on the The penumbra on the The penumbra on th 
No. of | right side of & spot No. of right side of a » No. of right side of & pot pot a 

| being eq’ Y, | spots | bei. t i be ual to unity 
vobserved., that on the leftis | observed. ils oa the left in” Gaal that = the left is ; 

ieee | equal to equal to equal to 

130 | 18 119 14 a Be 12 
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Result of Taste Ila. —continued. 

Right of central jine. 

Within 30° _ central ae 30° and 60° 
lin = limb, 

e penumbra o ee 

Within ak om right 

The pen = the | 
po ve left side | pe a vig side of a sek 

Fe prem we on the 
a spot 

Fo ly equal to anity, being pas o unity, 
eyed that on = _— is starved that « yet ‘the right is” dures that pe bef ati 

equa ual to 

91 | = wend 13 | 100 

&. Givi ed the percentage of cases, out of 580 observations in all, which are in con- 
Sormity with the assumption, that the umbra is nearer to the center of the sun than 
the aacaaie, and of cases which are against i 

Left of central line. 
beiscront from leit Between 30° and 60° from Within 30° from central 

im | leftglimb. | line. 
__ Again: or. Against. rT. 

ee a cent. _No, |Per Per ‘cent, No. "No. |Per cent _No. Per cent. cent. “No. Per cent. No, \Percent, 
jo | 77 | 99 | 900 | 11 | 100 | 65! 861 | 9 | 13-9 

Right of central line. 

Within 30° a central Between 30° and 60° froin Within 30° from right 

line right limb. limb. 
For. Against. For. | Against. oF. ___ Against, 

_No. (Per cent "No. (Percent | No. |Percent.| No. |Percent.| No. el cent.| No. 

46 | 742 | 16 | 253 | 65 | 797 | 14 | 203 | 82 | 864 | 14 | 146 

The whole number of cases observed is 605; excluding here- 
from 75, where the penumbra is equal on both sides, there re- 
main 580, of which 456, or 86-04 per cent are /or, and 7 74, or 
13:96 per cent are against the assumption. 

Result of Tasre Il, 

Showing the effect of foreshortening in the direction above and below the Equator. 

Above the equator. we Below the equator, 

The lower part of | r part of a 
the fovembra af | Against || ‘the the penumbra of For Against 
each spot bein: icaeioe | aeeeipeton h spot be assumption. | assumption. 1 

lequal to saity, t 
ee Neontas wie uall Novof) 1 of| Per Ie. wed Per [lower part is equal] a pone pa poo le cases. | cent, icase cent. 

asen. | cont cases.) conte 

154 is eel 6 ieee ra 80 | 782) 11 | 268 
The whole number of cases considered is 89, of which 72, - 

80°9 per cent, are for, and 17, or 19-1 per cent, against the 
sumption, that the umbra is nearer to the center of the sun shal 
the penumbra. 

In table ily, since the relative disposition of Bem: and peek 
umbra is estimated in directions parallel to circles of solar 
en only spots having a higher solar latitude have been con- 

It will be seen that the results of tables m, and ey are deci- 
dedly in favor of Wilson’s hypothesis. 
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24, Let us now endeavor to answer the second question—“ Is 
the photosphere of our luminary to be viewed as composed of 
heavy liquid or solid matter, or is it of the nature of a cloud?” 
One characteristic of the sun’s surface is the appearance (espe- 
cially in connexion with spots) of faculee, or patches of a bright- 
ness greater than that of the photosphere immediately around 
them, this difference in brightness being much more conspicuous 
near the limb than near the center. One explanation of these 
ie ag would be, that the luminous matter of the sun has 

around it. On the other hand, very little will be gained when 
the matter is thrown up near the visual center, where we may 

of our luminary, are more of the nature of a cloud. A clout 
has been defined by Sir J. Herschel to consist of solid or liquid 
matter, formed from the condensation of a vapor not floating 10 
gequilibrio, but sinking in i of less specific } , bu ig in a gaseous medium 
gravity than itself—sinking, however, with extreme slowness, 
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sponds to their density when they rest in eguilibrio in a gaseous 
fluid of their own specific gravity. We do not wish either to 
accept or to reject this hypothesis, but would frame the follow- 
Ing statement, which also includes this view of the ease: Solar 
facule consist of solid or liquid bodies of a greater or less magnitude, 
either slowly sinking or suspended in cequilibrio in a gaseous medium. 

5. In connection with this part of our subject it will be well 
. to investigate the relative position of spots and their aceompa- 
nying facule;. and this is ae in the following table for all the 

ew pictures available for this purpose. 
[Table 111 is omitted. ] 

Result of Tasre Il. 

Facula entirely or mostly Facula entirely or mostly Facula all dorb 
left of spot. right of spot. the spots, 

No. of Per cent of No. of Per cent of No, of Per cent of 
cases. the whole, cases. | the whole. — cases. the whole. 

O04 EW Bee 45 eae 508 | 446 

26. It appears from the result of table 11, that out of 1137 
cases 584 have their facul either entirely or mostly on the left, 
while 508 have it nearly equally on both sides, and only 45 
mostly on the right. Hence we see that facule are on an aver- 

ee of substances, such as iron, which are condensed into the ~ 
iquid or solid state at a sce combed high temperature. Now 

at in the sun’s photosphere we 
hae ae ar 

agine that such vapors are seldom or never condensed, and that 
what My really see is an incandescent plain underlying these 
Vapors 

27. Let us now attempt to answer the third question: Isa 
Am. Jour. Sct.—Szconp Serius, Vou. XLIII, No. 128.—Manrcu, 1867. 
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spot including both umbra and penumbra a phenomenon which 
takes place beneath the level of the sun’s photosphere or above 
it? ‘T'o decide this question, let us state that there are a good 
many instances in which a spot breaks up in the following man- 
ner. A bridge of luminous matter of the same apparent lumin- 
osity as the surrounding photosphere, and unaccompanied by 
any penumbra, appears to cross over the umbra or center of & 
spot. There is good reason to think that this bridge is really 
above the spot; for were the umbra an opaque cloud, and the 
enumbra a semiopaque cloud, both being above the sun’s pho- 

tosphere, it is unlikely that the spot would break up in such & 
manner that the terrestrial observer should not perceive some 
penumbra accompanying the luminosity. Again, detached por- 
tions of luminous matter appear to move across a spot without 
producing any permanent alteration. We are on these accounts 
disposed to think that a spot including both umbra and penum- . 
bra is a phenomenon which takes place beneath the level of the 
brighter part of the sun’s photosphere. 

28. Let us here recapitulate the answers we have given to our 
three questions. 

(1.) The umbra of a spot is nearer the sun’s center than its 
penumbra, or, in other words, it is at a lower level. 

(2.) Solar faculz, and probably also the whole photosphere, 
consist of solid or liquid bodies of greater or less magnitude, 
either slowly sinking or suspended in cequilibrio in a gaseous 
medium. 

(3.) A spot including both umbra and penumbra is a phe 
nomenon which takes place beneath the level of the sun’s pho- 
tosphere. 

§ VII. Concluding remarks. 

= 
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to be rejected. ee 
No doubt, if we knew of a case of the production of low tem- 

perature, and had at the same time an independent proof of 

consider the third hypothesis, which supposes that the reduction 
1s produced by matter coming from a colder region. Now, in 

Most so nearest the equator; and this is precisely the motion of 
* Does not the observation by Lockyer of the facula “giving out” appear also 

to indicate that the lower vegodie of a spot are in reality froater than the surface, 
leaving the inferior luminosity to be accounted for by the downrush of a cold at- 
mosphere from above? 
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spots observed by Carrington. Again, we have seen (Art. 26) 
that the faculs fall behind; so that we may imagine two cur- 
rents to be engaged in the formation of a spot,—the one an as- 
cending current carrying the hot matter behind, the other a de- 
scending current carrying the cold matter forward. One advan- 
tage of this explanation is that all the gradations of darkness, 
from the faculze to the central umbra, are thus supposed to be 
due to the same cause—namely, the presence to a greater or less 
extent of a comparatively cold absorbing atmosphere. 

81. It is but just to ourselves and to M. Faye, to mention that 
both have imagined the phenomenon of sun-spots to be due to 
ascending a escending currents. M. Faye’s hypothesis was 
published a little before ours; but we shall readily be believed 
when we state that an idea of this kind presided over the con- 

32. In conclusion, we would venture to suggest that if the 
photosphere of the sun be the plane of condensation of gaseous 

hat at the epoch of minimum spot-frequency this plane is up 
lifted very high in the solar atmosphere, so that there is com 

selves with suggesting this to the observers of our luminary 4 
a simple inquiry that may possibly prove productive. é 

33, We are especially desirous of bringing under the early 
notice of the scientific world the aceumulation of observations 

conjectures in elucidation of solar 2 eens In venturing _ 
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Art. XX.—On the Subterranean Sources of the Waters of the Great 
akes ; by GEorGE A. SHUFELDT. 

Ir we take down the map of North America, and follow 
around the borders of our chain of Great Lakes, we find that 
the tributaries for supplying the mighty torrent of water which — 
pours in immense volumes over the Falls at Niagara, and thence 
through the St. Lawrence to the sea, are few in number and 
insignificant in effect. Lake Superior, the largest body of fresh 
water in the world, has an area of 32,000 square miles and a 
mean depth of one thousand feet. There are a few small 
streams, none worthy of the name of rivers, which find their 
outlet in this lake—the St. Louis and Ontonagon are the largest 
of these; but there is probably not water enough discharged 
into the lake to make up for the atmospheric absorption and 
evaporation. The entire State of Wisconsin, even from the 

Rivers, the waters of which all flow southward, to the Gulf of 
Mexico. The whole State of Minnesota with its thousands of 
lakes and streams may be called the mother of the Father of 

aters—for all of her waters which do not gather into the great 
Red River of the North are discharged into the Mississippi, and 
do not contribute to keep up the supply of Lake Superior; and 
on the northern shore of the lake, in the British possessions, 
there are no rivers which flow in this direction. Here the cur- 
rent is the other way and the streame find their way to Hud- 
son’s Bay and other more northerly seas. The outlet of Lake 
Superior is the River St. Mary’s—a stream of considerable mag- 
nitude—which discharges the surplus waters of the Lake in the 
direction of Lake Huron. Lake Superior is 627 feet above the 
8ea level. 

we examine the surroundings of Lake Michigan we shall 
find the evidences of this theory still more striking. This lake 
aS an area of 22,400 square miles, and a mean depth of 900 

feet. It is above the sea level 578 feet or forty-nine feet below 
Lake Superior. It is also an immense body of water, whose 
sole apparent sources of supply are found in a few small S 
which flow into it from the State of Michigan. pee 
The largest of these are the Grand and Manistee rivers; from 

Wisconsin there is only one small stream, the Milwaukee river 
at Milwaukee. From Illinois there is only the Chicago river, 
a sluggish stream without a current; and indeed there is, at only 
ten miles distance from the banks of the lake south and west, 
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the. water-shed called the Summit, which separates the waters 
which flow into the St. Lawrence from those which flow into the 
Gulf of Mexico, and from the southern slope of this Summit, 

- flowing southward, is the Aux Plaines river, a tributary of the 
Illinois. So that Lake Michigan gets no water from Illinois, 
but a trifle from Wisconsin, and very little from Michigan. And 

_ yet the straits of Mackinaw carry off a large quantity of water 
from this lake, and Lake Michigan furnishes its due proportion 
of the great current which passes over the Falls of Niagara. 
the question arises, whence comes this great volume and mass of ~ 

ground streams and water courses. They know that the crust 
th 

map of North America and note particularly the point where 
the thirty-second degree of west longitude crosses the fort -fourth 
parallel of north latitude. Within a radius of five hun 
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miles, of which this is the center, will be found the great water 
producing region of the West. In this elevated and compara: 
tively uneven surface of the country, nearly all of the great 
rivers of the West have their sources and fountain-heads. First 
the Missouri, with its innumerable branches and _ tributaries, 
among which are the Yellowstone and the North Fork of the 
Platte, the Arkansas, the Red River, the Rio Grande, all flowing 
rom the eastern and southern slopes of the Rocky Mountains 

statement is true of the Columbia river flowing through the 
State of Oregon into the Pacific, and of the other great streams 
and rivers which flow northward and westward into the Pacific 
and the Northern oceans. Thus the knowledge we already pos- 
sess of the surface streams of this great extent of territory all 
tends to demonstrate the truth of the theory in relation to the 
water producing region, its location, extent and capacity, and also 
that on the surface there is but comparatively a small amount of 
this water which finds its way into our Great Lakes. 

It isa well-known fact to travellers on our western plains, 

water which falls upon the earth and is absorbed by the soil and 
the rocks below the beds of rivers and streams? The crust of 
the earth abounds in water to unknown depths, and from the 
nature of the element, it must create for itself ways and courses 
of travel, as plainly beneath as upon the surface. And now, if 
the Great Lakes are not supplied by means which are upon the 
the surface and apparent to the eye, it follows as a natural con- 
Sequence that their sources of supply must be underneath the 
ground. The outlet of these lakes discharges an enormous quan- 
tity of water, the visible inlets are mere trifles in comparison— 
and thus there seems to be no other conclusion on the subject but 
that the water supply comes from below the surface of the ground. 
This water probably finds inlets at different points on the bottoms 
of the lakes, and maintains the supply with as much certainty and 
regularity as if the streams were running on the surface of the 
TC This theory is further, and I think more particularly 
emonstrated by the great mass and volume of water which 18 

now being discharged by the Chicago artesian wells. These are 
Over seven hundred feet deep—nearly penetrating the earth to a 
line parallel with the bottom of Lake Mieiseale-stas Jocated in 
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no great valley or depression, such as the basins of Paris or 
London. The water ie a head of nearly one hundred and 
twenty-five feet above the level of the lake; is much colder than 
the mean temperature of the location of the wells, being now 
57 degrees Fahrenheit; these facts tending to show that it must 
come from a more elevated region of country, and also froma 
higher latitude. There are two other facts corroborative of 
this point. When the water was first struck the temperature 
was 59 degrees Fahrenheit; it has fallen now two degrees, or to 
57. Then, the first analysis of the water exhibited 72 grains to 
the wine gallon of mineral matter held in solution; the second 
analysis, made only one year afterwards, showed only 56 grains 
of the same matter. These facts, taken in connection with the 
great head of the water, seem to establish exclusively that it 

to prove that prior to the time when the drills penetrat 
the stream, the water had dissolved and absorbed a large qual- 

That the outlet of this stream into Lake Michigan was closed 

b a the earth’s crust, is a probable conclu- 
i i un 

seven or eight feet above the level of the surrounding prairie; 
but geologically or stratigraphically, it is nearly one hund 
and fifty feet above the common devel of Chicago, that is, at 
about one mile distant eastward and into the city. We bore 
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into the soil nearly one hundred and.fifty feet before reaching 
the same rock, which is here exposed upon the surface, and at the 
well bored at the Chicago Distillery Company’s premises on the 
North Branch, they penetrated the Joliet marble at a depth, I 
believe, of one hundred and eighty-six feet, which, at the other 
point is only twenty-nine feet from the surface; this and various 
other facts show the nature and extent of this convulsion, and 
that it was no difficult feat of nature to dam up this compara- 
tively trifling underground stream, and leave its waters pent up 
in the rocks and caverns for the future use and benefit of man. 

I do not know that these speculations will be of sufficient inter- 
est to be made public, but they may have the effect of direct- 
ing some abler pen to the solution of the problem as to the 
sources whence the Great Lakes derive their supply of water. 

Chicago, November, 1866. 

Art. XXI.— Experiments on the Influence of various Organic and 
Inorganic Bodies upon Germination and Vegetation; by M. 
Carey Lexa, Philadelphia. 

the seeds were moistened. It will be seen that the action of the 
strongest of our acids is insufficient to prevent germination when 
sufficiently dilute. And that the same may be said with respect 
to some of our most powerful oxydizing and reducing agents, ” 

The experiments were made by tying pieces of very thin mus- 
lin over glass vessels filled so full that the muslin dipped into 
the liquid. Grains of wheat were placed on this muslin, an 
equal number (20 perfect grains) on each. The capacity of the 
glasses was in every case 124 ounces, and the water was replaced 
as fast as it evaporated. There was added respectively to each 
as follows: 

No. 1. 1 drop sulphuric acid. 
2 drops nitric acid, 
3 “ hydrochloric acid. 
5 grs. bicarbonate of potash. 
5 “ dry carbonate of soda 
10 drops of rather weak liquid ammonia. 
5 grs. bromid of ammonium. 
A pair of zinc and copper plates connected above the surface 

y a wire, and plunged in plain water. ieee 

Am. Jour. Scr.—Szconp Serres, Vou. XLII, No. 128 —Mancu, 1867. _ 
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No. 9. Same, acidulated 3. drops hydrochloric acid. 

10. Plain water for — 
ai. é gran sulphite of soda. 

12. chlorate of aie 

The results were as follows. At the end of 

48 hours—Germination evident in all. oe —o 4,10, 11; me- 

dium, 2; least, 1, 3, 5, 6, 7,8 

3 days—Most advanced, 4,10; 11; sites 5, 1, 8, 9, 12; least, 1, 2, 

4 days—-Most advanced, 4,10, 11; medium, 5, 7, 12; less, 2, 6, 8, 9; 

east, 1, 3. 

5 days—Most advanced, 4, 10,11; medium, 5, 6, 7, 8, 12; less, 1, 9; 

east, 2, 3. 
6 days—Most advanced, 4, 10, 11; a little less, 5, 6, 7,8; much behind, 

3, 9. 

Some curious deductions are to be drawn from these results. 
Nitric acid did not at first very strongly affect the growth, less 

than seven other substances, then eventually its influence be- 

came much more fe 

Bicarbonate of potash was the least injurious of all the sub- 
ote tried, next came sulphite of soda, and next carbonate of 

No saline or other substance included acted in any way a8 4 
stimulant, the product of the plain water as an average Was 
fully up to any of the rest, though as will hereafter be seen, the 
largest plant was formed in another vessel. 

In the observations just made I have endeavored to show the 
daily course of action; in the following table I have summed 
up the total effects at iiss end of seven days, when experiment 
was discontinued. 

Total results at the end of seven days. 

Pr 

No, of seeds = Ave | Total amount 
eaes 9 pepsin a | that germin- | height vl a _ amount at veg- 

ated out of 20. young plan) etation. that in 
t 

ls i 3, U'016, 18 54 
2. | NO,, 0033, 14 z 28 
3. , 0050, 3 3 "9 
4. |} KO 2CO,, 0-083, 16 2 32 
5. | NaO CO,, 0083 14 1% dl 
6. | Ammonia, 18 1°5 195 
i 2 H 3! 7 Pies TT 14 15-4 
8. plates 16 1:3 208 
9. Same with 3 rope HCl. 8 “4 32 

10. | Plain 16 .y 32° 
il. | Na 90, a 12. 2 . 4 
12. KO clo,, be hie 13 “5 65 
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This table shows: 
That an oxydizing agent, chlorate of potash (12), is not more 

injurious than a reducing one, sulphite of soda (11), to germina- 
tion, but after germination it kept down vegetation to one-fourth. 

That free acids are much more injurious than alkalies, espe- 
cially hydrochloric acid (8). 

That the presence of an electric pair did not check germina- 
tion, but reduced vegetation by one-third. 

hat the presence of free sulphuric acid had no injurious in- 
fluence upon germination, actually a larger proportion of seeds 
started than with pure water, whereas with hydrochloric acid 
only three seeds germinated out of twenty. But sulphuric acid 
reduced vegetation to one-sixth, hydrochloric to 2:8 per cent. 

With bicarbonate of potash, precisely the same number ger- 
minated as with plain water, and attained precisely the same 
eight. 
In (9) the HCl acted less energetically than in (8), doubtless 

because it was rapidly taken up by the zinc. 
Plants in the sulphite of soda attained the same height as those 

in plain water. But the number germinating was one-fourth less. 

A second set of trials was made, in which a number of other 
substances were experimented upon, and at the same time sul- 
phuric acid was added in much smaller quantity, and sulphite of 
soda in much larger. Capacity of the vessel as before, 124 oz. 

No. 1, Plain water. \No. 6, Citric acid, 5 grains. 
2, Cane sugar, 30 grains. 7, Sulphite of soda, 20 grains. 
3, Gum, 30 grai 8, Permanganate of potash, 2 ur 

4, Glycerine, 1 fluid drachm. | grains. 
5, Sulphuric acid, $ drop. 9, Nitrate of ammonia, 20 grs. 

The object of this series was to include in the experiments 
Certain organic substances such as the three first. on the list, a 

vegetable acid, and some salts whose influence might be active 
and characteristic. 

t the end of thirteen days, during which the weather was 
very cold (Dec, 10 to Dec. 23), the following was the condition 
of affairs 

Nos. 2 and 4 (cane sugar and glycerine) were as far advanced 
as the plain water (No. 1), but no further. These substances 
therefore had not stimulated either germination or early vege- 
tation in the wheat seeds. ; es 

In 3 (gum solution) fewer seeds germinated than in either of 
the foregoing, but the most advanced plants were fully one-half 
higher than any in 1, 2, or 4. ee 

Nos. 7 and 9 (sulphite of soda and nitrate of ammonia) were 
Somewhat in advance of those in plain water, but not very much. 

In 6 (citric acid) a large number germinated, and appeared 
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healthy, but they did not obtain one-fourth the height of those 
in No. 1, and what was very remarkable, they jormed no roots 
ata 

In 5 (sulphuric acid) the plants were more advanced than in 
the citric acid, and had healthy roots extending down inte the 
liquid. 

8 (permanganate of potash) the condition of affairs most 
resembled that in the citric acid. In both the seeds had germin- 

and. produced healthy looking plants an inch in height. 
But no roots whatever had been formed in either case. 

Some of the above sets of seeds were allowed to vegetate 
for a month, and developed curious results. 

ose plants which grew in the vessels containing solutions 
of cane sugar, gum, and glycerine respectively, grew as fast and 
flourished as well as those in plain water, but it could scarcely 
be said that at the end of the month they presented any supe: 
riorit 

But whilst the roots of the plants in plain water, in gum, and 
in glycerine, reached to the very bottom of the vessel, becom- 
ing four to five inches long, those in the cane sugar did not ex- 
ceed an inch in length, just dropping below the surface of the 
water, which had become lowered by spontaneous evaporation, 
and this although the plants were as high as in the others just 
mentioned, viz. six to eight inches, and as numerous an 
healthy in every respect. This would seem to indicate that 
they received their nutriment in a more concentrated form, if it 
were not that these plants, though equally large and healthy as 
those in plain water, exhibited no superiority over them. 

Art. XXIT.—Contributions from the Sheffield Laboratory of Yale 
College.—XII1. On Native Crystallized Terpin; by S.W. JOHNSON. 

In October, 1866, the writer received from Wm. M. Gabb, Esq, 
of the Geological Survey of California, a small quantity of crys 
tals found in “cavities near the core of a semi-decomposed pine 
stump that was buried three or four feet below the surface 
in Shasta Co., California.” The crystals were discovered by Mr. 
Voy o rancisco, 

At the request of Mr. Gabb I have examined these crystals, 
which, in the sample received, were still partly adhering to 
fragment of pine, where they were associated with another crys 
talline substance of a yellowish color and resinous as og 

_ The crystals were colorless and transparent, the largest indi- 
vidual was three-eighths of an inch long, one-eighth of an inch 

wide and one-sixteenth of an inch thick. They were of brilliant 
luster and well terminated at the free ends. From their occur- 
ring in buried pine wood and from their general appearance, it 



S. W. Johnson on Native Crystallized Terpin. 201 

was at once suspected they might be identical with crystallized 
terpin. Their faint resinous taste and odor, not to be distin- 
guished from that of the artificial substance, confirmed this view. 

o obtain full information regarding the crystallometrical 
characters of the substance, I applied to my friend, Mr. John 

ake of New Haven, to make a comparison between the native 
crystals and those of artificial preparation from the chemical cabi- 
net of the Sheffield Scientific School. Some of the highly inter- 
esting results of these investigations are communicated by Mr. 
Blake in the paper that follows, and leave no doubt of the iden- 
tity of the two substances, although their crystals are not devel- 
oped in the same manner, and exhibit other physical differences 
which, as he states, disappear when both are recrystallized from 
the same solvent.* 

After Mr. Blake had finished his examinations, a combustion 
was made on nearly the whole available substance. The hydro- 
gen determination was lost by the fracture of the CaCl tube, but 
the estimation of carbon fully confirmed the conclusions previ- 
ously arrived at. The combustion was effected in a tube partly 

63°16 per cent. 
The substance is therefore hydrated terpin or crystallized 

turpentine camphor C,,H,,O,+2aq. Per w sa 

lity. 
e formation or this substance in the buried tree presents 

no difficulties, since we know on the authority of Dumas, Deville 
and others, that oil of turpentine in contact with water, combines 
with the latter in absence of acids or other powerful agents of 
chemical change. 

Prof. Brewer, who is familiar with the timber of California, is 
of the opinion that the wood to which the crystals were attache 
is that of a pitch pine, Pinus ponderosa. ; 

This a 's to be the first recorded instance of the occur- 
rence of crystallized terpin, native. 

ovember, 1866. 
* Mr. Blak. ; MR Eo. eT es and 

ta in reserve ome ster valeble observations whi to be hoped be il 
shortly publish—s. w, 3, 
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Art. XXIII.—On the crystallization of natural Hydrated Terpin 
from California ; by JouN M. BLAKE. 

Some crystals, from a buried pitch-pine log, were handed me 
for examination by Prof. S. W. Johnson, of the Sheffield Scien- 
tific School. 

A comparison of these crystals with terpin of artificial prep- 
aration leaves no doubt that the natural substance is hydrate 
turpentine camphor. The natural and artificial crystals agree 
closely in their angles, and have the same cleavage. The posi 
tion and separation of the optical axes is alike in both, and ex- 
periment shows that the two substances are supercrystallizable. 

Certain observations made at first, suggested that the two spe- 
cimens might not be absolutely identical, but rather isomeric hy- 
drates, such as were supposed by Berthelot to result from iso- 
meric oils, derived from the same or different trees. Thus, hemi- 
edrism constantly occurred on the natural crystals, which has 

not been observed on the artificial. The proportional develop- 
ment of the planes was strikingly different. The two specimens 
manifested opposite pyro-electrie characters, in so far that the 
free-growing extremities of the natural crystals were antilogue 
poles, (developed negative electricity on heating,) while those of 
the artificial crystals, first examined, were the reverse, or ana- 
logue poles. 

On further investigation, these points of difference disappeared. 
By recrystallizing from alcohol and other solvents, much varla- 
tion was produced in the planes. The peculiar development of 
the natural crystals was not indeed reproduced on the artificial, 
but the attachment of the latter to the support by the analogue 
saa as with the natural crystals, was obtained. On recrystal- 
izing from alcohol, natural terpin lost its hemihedral charac: 

ter, and in case of crystals grown radiating from a support, 
sented the analogue pole to the solution, like the artificial 
stance when deposited from the same solvent. Crystals of each, 
when free-growing in alcoholic solution, had the same develop- 
ment of the planes, and with each there was the same percept- 
ble difference in the proportions of the planes at the two ends of 
a crystal, by which the poles could be distinguished; but 20 
corresponding difference could be detected in the angles of these 

terminal planes. 

pre- 
sub- 
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Art. XXIV.—On the Objects and Method of Mineralogy ; by 
T. Srerry Hunt, F.R.S. 

(Read before the American Academy of Sciences, Jan. 8, 1867). 

MINERALOGY, as popularly understood, holds an anomalous 
position among the natural sciences, and is by many regarded 
as having no claims to be regarded as a distinct science, but as 
constituting a branch of chemistry. This secondary place is dis- 
puted by some mineralogists, who have endeavored to base a 
natural-history classification upon such characters as the crys- 
talline form, hardness, and specific gravity of minerals. In sys- 

us, we must first consider what are the real objects, and what 
the provinces, respectively, of mineralogy, and of chemistry. 

f the three great divisions, or kingdoms of nature, the clas- 
Sification of the vegetable gives rise to systematic botany, that 
of the animal to zoology, and that of the mineral to mineralogy, 
which has for its subject the natural history of all the forms of 
unorganized matter. The relations of these to gravity, cohe- 

Sion, light, electricity, and magnetism, belong to the domain of 
physics; while chemistry treats of their relations to each other, 
and of their transformations under the influences of heat, light, 
and electricity. Chemistry is thus to mineralogy what biology 
1s to organography ; and the abstract sciences, physics and chem- 
istry, must precede, and form the basis of the concrete science, 
mineralogy. Many species are chiefly distinguished by their 

nse, mineralogy takes in not only the few metals, oxyds, sul- 
phids, silicates, and other salts, which are found in nature, but 
also all those which are the products of the chemist’s skill. It 
embraces not only the few native resins and hydrocarbons, but 
all the bodies of the carbon series made known by the researches 
of modern chemistry. 

The primary object of a natural classification, it must be re- 
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membered, is not like that of an artificial system, to serve the 
purpose of determining _— or the convenience of the stu- 
dent, but so to arrange bodies in genera, orders, and species as to 
satisfy most thoroughly natural affinities. Such a classification 

ists have already nearly attained for the vegetable and anima 
kingdoms. 

Oken saw the necessity of thus enlarging the bounds of min- 
y, and in his Physiophilosophy, attempted a mineralogical 

Classification; but it is based on fanciful and false analogies, wit 
but little reference either to physical or chemical characters, and 
in the present state of our knowledge is valueless, except as an 
effort in the right direction, and an attempt to give to mineral- 

ural system of mineralogi 
Their application may be illustrated by a few points drawn from 
the history of certain natural families. 

The variable relations to space of the empirical equivalents of 
non-gaseous species, or in other words, the varying equivalent 

volume, (obtained by dividing their empirical equivalent weights 

by the specific gravity,) shows that there exist in different spe 
cies very unlike degrees of condensation. At the same time we 
are led to the conclusion that the molecular constitution of gems, 

spars, and ores, is such that those bodies must be represented by 

formulas not less complex, and with equivalent weights far more 

| 
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elevated than those usually assigned to the polycyanids, the 
alkaloids, and the proximate principles of plants. similar 
conclusions, conduce also the researches on the specific heat of 
compounds, 

There probably exists between the true equivalent weights of 

specific gravities. The gas, or vapor of a vo atile body consti- 
tutes a species distinct from the same body in its liquid or solid 

of the gaseous species, which varies inversely with the density 
of these species. It follows from this, that the equivalent weights 

as 

nary stearine, is probably far from representing the true equiv- 
alent weight of this fat in its liquid or solid state; and if it should 
hereafter be found that its density corresponds to six times the 
above formula, it would follow that liquid acetic acid, whose 
density differs but slightly from that, of fused stearine, must have 
a formula and an equivalent weight about one hundred times 
pa which we deduce from the density of acetic acid vapor, 

e 
hids, have formulas and sgnireient weights corresponding to 

their still higher densities, an 

’ 

have so long been recognized in the chemical study of the mem- 
bers of the hydrocarbon series. The formulas thus deduce 
for the native silicates and carbon-spars show that these poly 
basic salts may contain many atoms of different bases, and their 
frequently complex and varying constitution is thus rendered 
intelligible. In the application of the principle of chemical ho- 
Am. Jour. Scr.—Srconp Srrres, Vou. XLIII, No. 128.—Mancu, 1867. 

27 
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mology, we find a ready and natural explanation of those vari- 
ations, within certain limits, occasionally met with in the compo- 
sition of certain crystalline silicates, sulphids, etc., from which 
some have conjectured the existence of a deviation from the law 
of definite proportions, in what is only an expression of that law 
in a higher form. 

The principle of polymerism is exemplified in related mineral 
species, such as meionite and zoisite, dipyre and jadeite, horn- 
blende and pyroxene, calcite and aragonite, opal and quartz, in 
the zircons of different densities, and in the various forms of 
titanic acid and of carbon, whose relations become at once intel- 
ligible if we adopt for these species high equivalent weights and 
complex molecules. The hardness of these isomeric or allotro- 
pic species, and their indifference to chemical reagents, 1 
with their condensation, or in other words, varies inversely as 

mineral species, and has then endeavored, by conjectures as to 
the architecture of crystalline molecules, to establish relations 

= whose significance I have here endeavored to set forth. 

exemplifying my notion of some of the principles which must 
orm the basis of a true mineralogical classification. 
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Art. XXV.—The Repsold Portable Vertical Circle; by 
CLEVELAND ABBE. 

ir 
has already been distinguished by the suggestion of quite new 

thods and instru- 
ments in use in Kurope. It seems that a part of our national 

school of practical astronomy and geodesy that grew up under 
him at these two places, and is now officially established at the 

partment; of great value also is the accurate survey of inter- 
national boundary lines,—but the general survey and mapping 
of the interior presents a problem not dissimilar from that whic 
18 being solved by the Russian geographers for their own land. 
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position could be made accurate to within one or two seconds of 
arc, the central points of reference being referred with much 
greater accuracy to each other and to a very few zero points, 
then would these relative positions, as derived from astronomical 
observations combined with an accurate knowledge of the fig- 
ure of that portion of the earth’s surface covered by these sta- 
tions, suffice as groundwork for supplying the present wants of 
geographers and topographers. Inspired by the magnitude of 
the work, and supported by an interested military government, 
Struve and Tenner, co-working with the Norwegian and Swedish 
governments, sender out the astronomical and geodetical work 
recorded in the “ Are du Méridien de 25° 20’ entre le Danu 

with the surveys now being earried on by the British govern- 
ment, furnish the necessary determination of the figure of the 

San Francisco. to the present decade it must be conceded 
that the attention of geodesists has been perhaps too exclusively 
directe e measurements of degrees of latitude; it 18 now 

Mexico with the Pacifie eoast, taking advantage of the labors 
performed by the Mexican Boundary Survey we may be led to 
an arc of 33° on the parallel of 31° north, and the continuation 
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westward of the survey of the lakes, or rather the completion 
of the labors of N. W. boundary survey should lead to the deter- 
mination of an arc of 55 to egrees of longitude—the largest 

necessary in determinations of longitude, that not only the obser- 
vers be exchanged, but also with them their transits, their relay 
batteries, chronometers and chronographs, and all apparatus used 
at either en 

sa! 
five to twenty-five days five, ten, twenty secondary stations, and 
returning to the same or another primary station, will be 

the relative position of all the secondary points 
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to within two seconds of arc; or to be more definite, to within 

ing attention to the work of Colonel Smyssloff, mentioned below, 
where “are fully detailed the different astronomico-geographical 
methods of determining position, which, by the influence of the 
Poulkova Observatory, have been introduced into the geodetic 
work of the Russian empire, and which with perfect success sup- 
plant the far more tedious and costly triangulation.’* 

In the wilds of Central Asia and Siberia, as in some portions 
our own territory, preliminary surveys based on observations 

made with the pocket chronometer and Pistor and Martin’s pa- 
tent sextant, may supply our present need of information; but 
eastward to the Ural and Caucasus, it has been found practicable 
to transport the Repsold vertical circle and the Brauer’s extra- 
meridional transit. The methods of using these two instruments 
are fully given in the two following publications : 

Repsoldov Krug, Chronometri, Chronometretscheska Expedaitsir, 1859, goda. 
P. Smyssloff, S. Peterbourg, 1863. 

Die Zeitbestimmung, vermittelst des Tragbaren Durchgangs Instruments im Ver- 
ticale des Polarsterns, yon W. Déllen, St. Petersburg, 1863. 

A third memoir by Colonel Smyssloff (now Director of the 
Observatory at Wilna), 
Opuity dle oe 4 yer PT yteljnoi otsjenkay raslaytschnech sposoboff telegraphay-tscboskol 
ay vraymayne pray opredjelaynie rasnoste dolgote Poulkovskoi ay Mos- 

vskoi Observatorie. P. Smyssloff, St. Petersbourg, 1865, 

aunt. 

nations needed for the arc of 68° 54’ on the parallel of 52° north 
latitude. The surprising reliability of the portable transits made 
by Mr. Brauer, the mechanic of the Central Piserraln es now 
independently established in St. Petersburg, has shown them 10 
be anted to the highest requirements of the present state 

* Otto Struve, Jahresbericht, June 14, 1863, 
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geodesy, whilst the great saving of time when they are used in 
the vertical of Polaris gives these instruments a remarkable su- 
periority over the meridian transit, affording a full confirmation 
of the thesis propounded on page 18 of the above named i 
by Mr. Déllen, “under all circumstances, the determination of time 
for any given instant will be best made by mounting the porta- 
ble transit, not in the plane of the meridian, but in the vertical of 
the pole star.” Mr. Brauer has intimated to me his intention to 
place his sixth transit on exhibition at the Paris Exposition. Nor 
can I here refrain from expressing my conviction of the great 
importance to the interests of our astronomy and surveying to 
be attached to the establishment in this country of a mechanical 
institute, which, under the charge of a person of the experience 
of Brauer and the Repsolds, shall be able to furnish us wit 
measuring instruments comparable with the objectives produced 
Y our opticians, and fitted to do the fine work in which the as- 

tronomer and geodesist are so much interested. —- 
For the determination of latitude the same portable transit, by 

being established in the plane of the prime vertical, yields ze- 
nith distances whose accuracy is in general much greater than 
that of the declinations of the stars observed, since these are in 
general faint ones. The portable prime vertical transit loses 
therefore somewhat of its importance, excepting for determin- 
ations of latitude where the highest accuracy is sought, and 
when by the codperation of fixed observatories, special simulta- 
neous investigations into the declinations of the stars observed 
can be obtained. 

In general, the use of the prime vertical transit restricts one 
to the observation of a limited number of faint stars situated in 
a narrow belt. The use of the Talcott zenith telescope demands 

accuracy. The portable vertical circle offers itself to us as aD | 
instrument equally applicable in all latitudes to the determina- 
tion of latitude, and fit for the determination of time for secon- 

tions between 70° of latitude and the equator, if accu- 
Tately constructed as by Repsold, and used so as to eliminate 
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constant or systematic errors. By reason of the ease with which 
it is put in position, and the brightness of the stars observed, as 
well as by the accuracy of its divided circles, level and micro- 
scopes, there is no time lost nor money expended in building 
stations, nor in waiting for nightfall, nor in tedious repetition of 
observations. Some of the principles embodied in the Repsold 
construction of this instrument may be found introduced into 
other instruments previously constructed for Struve by these 
artists, by Ertel, by Brauer, &c.; but the first of those on the 

rfected pattern now adopted was constructed in 1851, from 

designs furnished+ by His Excellency, Otto Struve, the present 
Director of the Central Observatory. This one belonged to the 
topographical staff of the Imperial Military Academy, and was 
destined to be used in the surveys of the Caucasus; it could 
therefore only be once used in the new revision of the latitudes 
of the thirteen principal points of the Russian-Scandinavian are; 
the results for that one station, Kilpi Miki, 1852, afforded,, how- 
ever, a very satisfactory proof of the quality of the instrument. 
The considerable number of these instruments already made by 
the Messrs. Repsold, (and especially the fine one ordered for the 
hydrographical staff, and into which were introduced a number of 
minor improvements suggested by Mr. Brauer), have by their 
continual use and their successive improvement, led to the belief 
that the vertical circle has as yet but begun its course of useful- 
ness, and will, with further improvements, eventually be entirely 
depended on for doing the work that it is so admirably fitted to 
accomplish,—and farther, that the principles carried out in 18° 
construction, i.e., compactness, high magnifying powers, revel 
sibility, &c., have received authoritative confirmation as to their 
correctness. 

The first of the memoirs of Colonel Smyssloff above quoted 
gives a detailed description of the instruments used and the 
work done in a chronometrie expedition carried out by himself 

1 circle used and of the plan of the expedition. 
The aperture of the telescope used was 14 inches with a focal 

length of 20 inches—these dimensions, especially the aperture, 
have in later instruments been somewhat increased. The con- 

ical tube holding the objective is 94 inches long, being screwed 
to the cube containing the prism of total reflection whose center 
is 5 inches distant from the two Ys in which the pivots of the 

axis rest, and 94 inches distant from that end of the steel axis 

that carries the two parallel wires midway, between which the 
bserved star is to be brought. The opposite end of the axis 

being perforated admits light for the illumination of the field. 
+ See Are du Meridien, Introd., p. xxxviii. 
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The bisection of a star by a single wire presents serious disad- 
vantages in attempting observations in strong twilight on faint 
stars, and is not generally attempted. e wires are stretched 
across the end of a cylindrical tube, whose independent connec- 
tion with the axis isolates it as far as possible from the exterior 
and protecting cylinder carrying the ocular. On either side of 
the cube and clamped to it by outer plates are the two circles 
having each 8 spokes and divided silver arcs of 11 inches diameter. 

The supporting arms, whose extremities form the Y’s, branch 
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By comparing these dimensions with those of the four times 
larger Ertel vertical circle of the Central Observatory, it is evi- 
dent that the portable instrument, for which the actual probable 
accidental error of a meridian zenith distance resulting from two 
pointings, one circle east and one circle west, is 0'5, has de- 
rived a decided advantage from its small size and proportion- 
ately higher magnifyin wer 

Recognizing the principle that in an astronomical measure- 

of reading these divisions, combine to affect the mean of four 
measurements with the microscopes, +017 

vided circle, +0''46, affects the mean of four, +028 
The probable accidental error of a reading of the two 

ends of the level bulb, +012 
The combination of these gives 

(0-17)? (0-23)2--(0"12)?= 031. 

The probable accidental error of pointing on a star ma, 
afterward investigated,—but if we assume that it equals an 4p- 

parent visual angle of 1’, this will correspond to an are of 
+0'"67. Whence 

/(0"31)2--(0"67)2 = -0"74. 

A zenith distance depending on one pointing, circle right, and 
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one, circle left, may therefore be expected to be affected with an 
accidental error of 

+0'"74 

/2 
and for one depenatng on vote pointings we have a probable 
accidental error, +0/"26. A latitude or time determination de- 
pending on two such zenith diseasines has accordingly the prob- 
able accidental error of observation, +0'"18. 

he influences of psig: clock correction, erste periodic 
that of division, still remain. "The latter have n ot, to m 

= -+0'"52; 

divided with the same machine used in div ing the small cir- 

der Breite Gradmessung,” and the “ Description de 1 
toire sree The combined influence’ of all rhe causes 

r hi : 
oo Nautica Almanag,. ier results ne 0 ee series 

leduced b 
Peters, is +59° 46’ 20’-02. Each of the following ie oe of » 
results from one observation consisting of eight pointings upon 
the respective stars. 

Zenith point of the circle ery Zenith point of the circle ae 

ona Mein Rees Men or, Mate Reig Meee 
i : 59 46 

i Be eames Pi ans! - re 9. a Min. oan orci 19 ‘4 a3} 201-86 

tinge se ae sso. #13 55 Bisa 
ee iu See oS Bkiae 
tie TEE B Blo mate, GEE Bl a 
5,8 Urs. Min. s p. -45 a0 131 88 hoo eons 0 Os Min. op. 45 sad io 3} 2088 : 

cbiinen 6 2 Hin actin meen e @ 8 Bla 
TeVingis 535 3e 3p gto e515 tiene sip Gy iz ape as 
“Virgie? 216 ie ia ti0 % er > ji is 1 eof? 

Mean of 8 pairs, 20 oa peer 20 08 

By reference to the Ertel circle, 46 20 02 
———— 

Difference, O° 
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Assuming the 16 values resulting from the 16 pairs to be free 
from flexure, there results a probable error of latitude from 
one pair = +0'"35. , 

The difference of the latitudes resulting from the two stars of 
each pair depends upon the flexure of the tube and the error in 
the declinations, as well as upon any systematic error in the 
refraction or the graduation, though this is probably insensible, 
Assuming the latitude to be 59° 46’20’-00, we find the differ- 
ences from this to be represented by the formula 

(A.) 3/16 siu (z— 30°'3) ; 
applying this to each of the thirty-two observations, there results 
a probable error of a latitude from two stars +034. From the 
sixteen values of the flexures we derive a probable error result- 
ing from the error in the ephemeris and the error of pointing 
and reading; this is +0'"31. And subtracting the latter source 
of error, there results +0'"25 as the, probable error of the decli- 
nation in the British Nautical Almanac. 

The investigation of flexure might also be made by means of 
observations in the prime vertical, but here we probably have a 
complicated combination of flexure and personal equation. Eight 
determinations of time made by Colonel Smyssloff (each depend- 
ing upon eight pointings on each of a pair of stars observed in 
the 8 oie vertical), compared with simultaneous observations 
by Wagner at the Ertel transit gave 

Wagner—Smyssloff = — 08-02 4-05-03 ; 

the probable error of a single determination resulting ==0°09; 
or, if we allow equal accuracy to each instrument, the probable 
error of a clock correction given by the vertical circle =+0°V0. 

_ A series of comparisons between Messrs. Smyssloff, Bolscheff 
and Demetrieff, in which each observed four of the eight point 
ings gave, 

S.-D.= — 0*-098, S—B.==—05-046, B-D.=+40°132; 
robable error of a determination of time =+0*00, 

which in the latitude 60° corresponds to a vertical angle of 
+0/"45. 

As in the determination of latitude so in that of time, a pair 

_ of stars equally distant from the zenith is always observed, eac 

being pointed upon four times in each position of the circle, the 
eight pointings requiring twenty minutes or less. The stars are 

of course observed near the prime vertical, 

(To be concluded, ] 
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Art. XXVI.—On Cryophyllite, a new mineral species of the Mica 
Hamaly, with some associated minerals in the granite of Rockport, 
Massachusetts ; by JostaH P. Cooxg, Jr. 

IN a paper published in a recent number of this Journal* I 
described a new mineral species allied to Helvin, to which I 
gave the name of Danalite. Associated with Danalite in the 
granite ledges forming the extremity of Cape Ann, Massacho- 
setts, are two remarkable micas, one of which is the new species 
to which on account of its easy fusibility and foliated structure 
I have given the name Cryophyllite. 
_ Mineralogical Characters-—The mineralogical characters of ery- 
Ophyllite are as follows. Like other varieties of mica it crys- 
tallizes in six-sided prisms, which are frequently of considerable 
size, from one to two inches in length and of proportionate diam- 
eter. The basal cleavage is highly perfect, yielding thin flexible 
and transparent lamine, which when examined with a Peg 
microscope give a biaxial image, the angle between the optical 
axes varying from 55° to 60°. The angles 55°, 57° 30’, and 60°, 
were all measured on different specimens. The dispersion of the 
axes, if any, is so slight that its character could not with certain- 
ty be determined, the color of the mineral tending to obscure 
any such effect. The perfect uniformity of the two systems of 
rings both as to form and to color indicates that the mica belon 

more, the crystals were fre- | 

quently twinned together © .————— a 

on the plane #3, and it was observed that in such cases the planes 

| * Vol. slii, No. 124, July, 1866. ' 
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of cleavage of the two crystals were absolutely coincident, prov- 
ing that the rhombic prisms are rectangular and not oblique, as 
De Senarmont has previously shown to be true of other crystals 
of the mica family. 

The color of cryophyllite in axial directions is dull emerald 
green, not unlike glass colored with protoxyd of iron, and so 
deep that the laminz are opaque unless quite thin, but like other 
colored micas it is dichrous and appears brownish-red in the di- 
rection of the lateral axes. The color of the streak is light gray 
with a tint of green. The luster is brilliant on the cleavage face 
inclining to resinous. The hardness is from 2 to 2°5 and the 
specific gravity 2°909. 

Before the blowpipe cryophyllite very easily fuses with some 
intumescence to a greyish enamel bead, and it even fuses in flakes 
of considerable size in the flame of a candle, so that its fusibility 
is from 1:5 to 2 of von Kobell’s scale. It imparts to the flame 
of a Bunsen’s lamp a most brilliant lithia reaction, and by ex- 
amining the colored flame with a spectroscope the presence of 
potassium, sodium and rubidium may also be readily discovered. 
The amount of sodium however must be exceedingly small as it 
does not sensibly modify the lithia flame as seen by the naked 
eye, and the same is true to astill greater degree of rubidium. 
The presence of rubidium is best recognized by mixing the pul- 
verized mineral with pure pulverized sulphate of lime, exposing 
asmall bead of this mixture supported by a loop of fine plati- 
num wire to the flame of a gas blowpipe and examining the 
flame with a spectroscope. The characteristic double blue line 
of rubidium is then seen very distinctly for a few moments, but 
soon disappears. No trace of cxsium could be discovered, either 
by the mode of experimenting just described or by examining 
the platinum salt obtained in the course of the analysis, by the 
partial precipitation of the alkalies with chlorid of platinum. 

Heated alone in a closed glass tube cryophyllite alighian 
in 

5° @ = bs @ i=) =: Eh o fe) S) = a oO at aety & ie) 6 3 ‘2 = @m S 

was made with three portions of the same powder. From 
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Determination of Fluorid of Silicon —A weighed amount of 
finely pulverized mineral is first decomposed in a tared plati- 
num dish with dilute sulphuric acid, and the greater part of the 
water having been removed on a steam bath and the excess of 
sulphuric acid having been driven off by gradual heating ona 
sand bath, the whole mass is ignited during at least an r 
the dish meanwhile being covered with a piece of platinum foil 
forming part of the tare. The dish with its contents having 
been weighed, the dried mass is next treated with hydrochloric 
acid and the residual silica determined in the usual way, and in 
the filtrate from the silica the sulphuric acid is determined and 
Weighed as sulphate of baryta. We thus obtain four weights: A, 
the weight of the mineral employed in the analysis; B, the weight 
of the ignited residue; C, the weight of the residual silica; and 
D, the weight of the residual sulphuric acid. It is now evident 
that A+D—B equals the weight of the fluorid of silicon, and that 
—C—D equals the weight of the sum of all the bases present. 

The iron is of course present in the residue as sesquioxyd, but 

Test of our analysis, but also enables us to test the accuracy of 
our method. In the analysis given below it appears that the 
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sum of the bases each separately determined as the mean of 
two analyses equals 45°03 per cent, while the sum of the bases 

Analysis of Cryophyllite from Rockport. 
: 2 4, 3 Mean. Oxygen. 

Silica, 61°53 51:54 51:65 51°37 51°36 5149 2746 
— of silicon, 329 $34 362 342 1:06==2852 

i 82 Alumina, re 16-77 } i7 5 
Sesquioxyd of manganese, 033 0°35 034 O1 
Sesquioxyd of iron, 200 1°94 1:97 059= 851 
Protoxyd of iron, 8-00 7-96 798 176 

' 0-76 45°06 45°29 45:02 0-76 030 
Potasea, 1314 13-16 1315 2 
Lithia, 4:05 4-06 406 216== 6°45 
Soda, trace. trace 
Rubidia, “ 14°96 

99°94 
Oxygen ratio, 14:96 : 28°52 

14°26 : : 28°52—1 : 2. z 
General formula, RO, SiO. Probable rational formula, (42? . #8), 385i): 

The fluorine in the mineral is so firmly incorporated that, as 
stated above, it is not driven out even by a red heat, and there 
ean be no doubt that it replaces a portion of the oxygen of the 
silica in the proportion of one equivalent of fluorine to every 
twenty-eight of oxygen. The ratio of the oxygen of the prot- 



~ 
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as 
investigations of De Senarmont on the optical relations of the 
micas 

presented. The magnesian micas phlogopite and biotite are suf- 
ficiently distinguished by the character of their bases, and con- 
form very closely to the general formula 2RO, SiO, ; bnt there 
does not seem to be any good ground for distinguishing between 
Ax. Jour. Sct.—Srconp Seures, Vou. XLIII, No: 128.—Maren, 1867. 

29 



222 J, P. Cooke, Jr., on Cryophyllite. 

although the infusible mica corresponding to cryophyllite has 
not yet been observed. It is manifest that the theory here ad- 
vanced would be very greatly substantiated if it could be shown 
that cryophyllite is actually associated with a distinct but 1s0- 
morphous miea having the type ratio 1:1, and that it does ac- 
tually influence the composition of its associate in the way we 
ate indicated. Such is the case, as we believe, at the Rockport 

ity. 
Lepidomelane,—The mica which is associated with cryophyllite 

at Rockport (or as we should rather say, with which eryophyl- 
lite is associated, for cryophyllite is the subordinate species) 1S 
an iron mica of the species lepidomelane. This is the common 
mica of the great granite ledges which form the extremity of 
Cape Ann. In the granite itself, however, it occurs only In 
small flakes forming a very small proportion of the whole mass; 
but in the numerous veins which intersect the rock, lepidome- 
lane is found in crystals of considerable size and sometimes 10 
plates several inches in diameter. The vein, from which most 

fishoot of one : 
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¥ At; ian om Ie also Dana's System, * Pogg. Annalen, 1, 664, 
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tainty than was possible with the minute scales from which the 
species was first established. 

Analysis of Rockport Lepidomelane.—My analyses of this mica 
are given in the following table. In the analyses 2, 3, and 4, 
the same methods were followed which have already been de- 
scribed in connection with cryophyllite. In analysis 5, I em- 
ne be with some slight modification, the method first proposed 
y H. Saint Claire Deville,* and the close agreement of the fig- 

ures obtained by such very different methods serves to confirm 
the general accuracy of the result. The determination of the 
water was the chief difficulty met with in the analyses. The 
water enters so intimately into the composition of the mineral 
that it is not expelled below a low red heat, and then only quite 
slowly. Moreover at this temperature the mineral is rapidly 
oxydized. But by igniting the mineral in a current of carbonic 
acid gas the oxydation was prevented and constant results were 
obtained. With this precaution portions of the same powder 
were ignited, first without and then with oxyd of lead with the 
following results; 

1 2. s 

Loss on ignition without PbO, 1-54 1-52 1-52 153 
“ “ with “ 

The difference is within the limit of probable error, and the 
results prove that the fluorine-is not expelled at a low red heat. 
Moreover the mineral after ignition gave as strong a reaction for 
fluorine as before, and when heated to the highest temperature 
which could be obtained with a gas blast lamp, underwent no 
farther loss of weight. This is in accordance with what we 
found to be true of cryophyllite; but not in accordance with 
the comportment of hydrous minerals into which fluorine enters 
as an essential constituent. Compare analyses of Cookeite, this 
Journal, [2], xli, 246. These facts, taken in connection with the 
circumstance that fluorine was not found by Soltmann in the lepr 
domelane of Wermland, lead to the inference that the fluorine 
in the Rockport mineral is an accidental constituent, deriv 
from the admixture of material foreign to the species itself. Th 
amount of fluorid of silicon in analysis 2 was determined by the 
method of Berzelius; but the limit of error in this process 18 8° 
wide that the result can only be regarded as approximate. The 
analyses which follow were all made on material dried at 100°, 
and selected to represent the different varieties of the mineral 
found at Rockport. Analyses 2 and 3 were made from portions” 
of a mass of comparatively compact material. No.4 from 
perfect crystal imbedded in the massive feldspar of the veln 
already referred to, and the silica determination. No. 1 from 
scales picked out from the granite of Boylston Hall in Cam- 
bridge, which is built of stone from the Rockport quarries. 

* Annales de Chimie et de Physique, [3], xxxvili, 5. 
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Analysis of Rockport Lepidomelane. 

i 2. 3. 4. 5. 6. rf 8. Mean. Oxygen. 
Silica, 39:50 39:49 —— 39-79 39-438 —— —— ~— 39: 
Fluorid of silicon, 062 —~ —— —- — —— ~—— 062 0-19=21:28 
Alumi 16°72 16.41 16°90 16°87 —— —— —— 16°73 78] 

—— 063 058 059 — 18 Sesquiox. of manganese — — Neh —— —— 1221 1201 11°98 12°07 3-62 
—— — 1757 17-47 17-41 1748 3°88 

— — 064 059 —— M 

Potae 10°68 10°63 —— —— —— 10°66 1°38] 
Lithia, 060 057 —— - — 0:59 0°32 

Rubt ee u pee egg ten Pe piel eet sche ene ee ae pele: 
Water” — — 155 140 152 152 154 150 138=19-20 

100°42 
Oxygen ratio, 19°20 : 21°31, 

a : 
already stated, the material used in the fourth analysis was a 
portion of a perfect crystal completely isolated in a mass of feld- 
Spar, and the results of this analysis agree almost precisely with 
those obtained in No.5 by an entirely different process and with 
wholly different material. Here then are the same unsatisfactory 
Phe: which have been obtained again and again in the analyses 
or t i 

wo 
isomorphous salts crystallize together from the same solution, 

j re mixtures of the two in definite = o ° oo 8 = fo) Rec} pm 2 

same results followed in the one case as in the o er, and that 
* See Rammelsberg’s important paper on this subject, Pogg- Ann, x¢i, 321. 
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the mica of the Rockport granite is an isomorphous mixture of 
these two distinct species. This conclusion, moreover, is favored 
by the fact that lepidomelane—the species to which this mica 
undoubtedly belongs—contains in other localities neither lithia 
nor fluorine; while on the other hand these same ingredients 
are strikingly characteristic of the lepidolite micas, to whic 
eryophyllite is allied. Assuming then that the lithia and fluo- 
rine in the analyses belong to the cryophyllite and not to the 
lepidomelane, we have endeavored in the following table to 
eliminate this disturbing element from our results, Thus, in 
column 1 we have repeated the mean result of our analyses. 
In column 2 we have the amounts of the several ingredients of 
cryophyllite corresponding to 0°59 per cent of lithia, deduced 
from the analyses of this mineral given above. Subtracting 

the same to a percentage composition, and these numbers, ac- 
cording to our theory, represent the true composition of the 
Rockport lepidomelane. In column 5 we have placed for com- 
parison the analysis of lepidomelane by Soltmann. 

Reduction of analyses of Lepidomelane. 
1 2 3. 4. Oxygen. 5. Oxygen. 

Silica, 39:55 7-48 32:07 37°39 ....==1994/39740  =1994 
Fluorid of silica, O62: (60 jeoes Soest Mets 
Alumina, 16-73 2-44 1429 16°66 7-78 11°60 5-42 
Sesquiox. of manganese, 0°60 0:05 0 5 F 
Sesquiox, of iron, 1207 0-29 11-78 13°74 4:12 27°66 829 
Protoxyd of iron, 17-48 1:16 16:32 19°03 4:23 12°43 276 
Magnesia, 062 O11 O51 Q'59 0-24 0'26 0-10 
Potassa, 10°66 1-91 875 10°20 1-73 9°20 1°61 
Lithia, O60 059 dene eee Se 
Water, 150.... 150 1°75 156=19°85! 0°60 0:53=18°71 

, 100'00 99°15 

Oxygen ratio, 19°85 : 19°94 = 1:1, 
General formula 2RO, Si0,. Probable rational formula, 2(¢R%, $4)3Si- 

the alumina and the oxyds of iron and manganese are compa 
together in the two analyses, and the difference in the distribu- 
tion of the iron between the two oxyds is unimportant if we 
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proving that the water must be chemically, and not merely hy- 
groscopically, combined ; secondly, because while water of crys- 
tallization would be present in a definite number of equivalents 
——one or more—the quantity of water in this mineral obeys no 
such law, and only amounts to a small fraction of a single equiv- 
alent; lastly, because the water is only driven out at a high tem- 
erature, indicating that it is in a state of intimate combination. 
here does not appear to be any simple relation between the 

amounts of the protoxyd and sesquioxyd of bases in the Rock- 
port lepidomelane; but the general formula of the mineral may 
readily be reduced to that of the magnesian micas by assuming 
that a portion of the protoxyd of iron has been replaced by the 

have called cryophyllite, and this being the case we may expect _ 

berg* and others in regard to the crystallization of isomorphous 
salts when mixed sSuathee in the same solution. It appears from 
these investigations that isomorphous salts do not necessarily 

ES g a ° 4 8 s ct e et o = | a =e = La) 2 4 E & ° eae) et o @ Se | ° z 
experiments furnish an exact counterpart of the conditions 
which we actually realize in the Rockport granite. 

Albite—The general nature of the vein in which the best erys- 
tals, both of eryophyllite and lepidomelane, have been found, 
has already been described in the earlier part of this paper. 
This vein ‘consists chiefly of quartz and fel of the ortho- 

* Pogg. Ann., vol. xci, p. 321. 
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clase variety. Very fine green colored crystals of the last have 
en obtained here, and good erystals of the usual color are 

abundant. Associated with the orthoclase I have frequently 
noticed a compact variety of albite distinguished by a peculiar 
luster and very marked striation on the plane of easy cleavage. 
It resembles somewhat, in outward aspect, oligoclase, but the 
mineral had the characteristic cleavages of a clinoclase feldspar, 
and the angle O on 72 measured with an application goniometer 
93°. Moreover it contains, if any, only the merest trace of lime. 
The albite is actually imbedded in the orthoclase, and the inti- 
mate association of these two heteromorphous species is worthy 
of notice. 

Malacone.—The same vein contains also a peculiar variety of 
zircon, which is probably identical with the malacone of Scheerer, 
only somewhat more altered. The crys- 2, 
tals have the general form represented 
in the figure, and resemble the crystals, 
of zircon from Expailly in France. On 
account of the great predominance of the 
one lvand 71, they resemble the rhom- 
ic dodecahedron of the regular system, 

and can only be distinguished from this 
form by the distribution of the modify- 
ing planes; since on account of the 
strong curvature of the faces the limits 
of necessary uncertainty in the measure- } 
ment of the angles cover the whole difference between this 
form and the corresponding form of zircon. In the ordinary 
method of representing the crystals of zircon the relation of 
the forms just referred to does not appear; but if we refer the 
planes of the zircon crystals to axes corresponding in position 
to those of the allied form of the regular system, the really close 
affinity of the two becomes evident. Thus the ratio of the axes, 
which in the regular system is unity, is in zircon a: b=0-906: 1, 
and the angle }: on 71, which in the dodecahedron equals 120°, 
is in the zircon crystal equal to 123° 19’. In the figure here 
given the crystal has been drawn and the planes lettered with 
reference to the axes of the dodecahedron, and this must be 
borne in mind when comparing it with other figures of zircon. 
The most striking peculiarity of the crystals is the strong curv- 
ature of the terminal faces, which has been indicated in the fig- 
ure, and which, as already intimated, renders accurate measure- 
ments impossible. Nevertheless, within the limits of necessary 
uncertainty the angles measured the same as those of zircon. 
The small planes not lettered on the crystal for want of space 
are w and 23. 

The color both of the crystal and the powder is brownish-red, 
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is heated more intensely. With bisulphate of potash gives 
slight reaction for fluorine. The powder dissolves with some 
difficulty in melted borax, giving only the reaction for iron. 
In phosphorus salt it dissolves only with great difficulty and in- 
completely, giving in the reducing flame, even when treated with 
tin on charcoal, a colorless glass. The mineral is partially de- 
composed by hydrochloric acid; more perfectly by strong sul- 
phuric acid, and completely by fusion with carbonate of soda. 
An imperfect analysis gave the following results: 

Silica, - - : traies - - - 27:90 
Zirconia, —- - - - . - - 66°93 
Sesquioxyd of iron with trace of manganese, - 2°57 
Water, - - : . ‘ t is 2°19 

99°59 

could command, but not so good as might be desired, and | am 
nappy to learn that a more trustworthy analysis will soou be pub- 
ished, i i 

other earths and metallic oxyds, but without positive results. 
No distinct indications of titanium could be obtained with the 
blowpipe, although it is possible that in the presence of so large 
an amount of zirconia a small amount might have escaped no- 

the last drop, forming a large mass of white silky needles. 
solution of this chlorid, still acid to litmus paper, turned tu IC 
paper orange-yellow. Ina solution of the same chlorid, oxalic 
acid produced a voluminous precipitate, which, when the solu- 
Am. Jour. Sct.—Srconp Sexes, VoL. XLII, No. 128.—Maxcu, 1867. 
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tion was cold, readily dissolved in an excess of the reagent, and 
the more readily the larger the quantity of free hydrochloric 
acid present. If the solution was heated to boiling during the 
precipitation, the precipitate was not easily redissolved; but by 
digesting it for several hours with a very large excess of oxalic 
acid complete solution was finally effected. In a similar solu- 
tion of the chlorid, a strong solution of sulphate of potash pro- 
duced a precipitate, which in the presence of free hydrochloric 
acid readily dissolved in an excess of the reagent if the solution 
was kept cold. But if the solution was heated during the pre- 
cipitation, the precipitate did not thus redissolve; but it imme- 
diately disappeared on adding a small amount of dilute sulphu- 
ric acid. From a solution of the chlorid of zirconium, ammonia 
throws down a gelatinous precipitate, but this precipitation was 

hy 

found in many text-books. The two modifications of zirconia, 
distinguished by Berzelius, seem to be repeated in many of its 
compounds, and malacone stands in the same relation to ordinary 
zircon that the soluble oxalate and sulphate do to the insoluble 
varieties. The malacone at Rockport is unquestionably in pro- 
cess of alteration, but whether the original mineral was the or- 
dinary zircon or what we may call the normal malacone, I have 
not yet been able to determine. 

Art. XXVIL.—On a possible Geological Cause of Changes in the 

boce of the Awis of the Earth’s Crust; by Joun Evans, 

_ AT a time when the causes which have led to climatal changes 
In various parts of the globe are the subject of so much discus: 
sion, but little apology is needed for calling the attention of this 
Society to what possibly may have been one of these causes 
though it has apparently hitherto escaped observation. 

That great changes of climate have taken place, at all events 
in the northern hemisphere of the globe, is one of the best 

* Proceedings of the Royal Society, xv, p. 46. 

* 
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having occurred. 
The evidence of the extreme refrigeration of this portion of 

the earth at the Glacial Period is constantly receiving fresh cor- 
roboration, and various theories have been proposed which ac- 
count for this accession of cold in a more or less satisfactory 
manner 

Variations in the distribution of land and water, changes in 
the direction of the Gulf Stream, the greater or less eccentricity 
of the earth’s orbit, the passage of the solar system through a 
cold region in space, fluctuations in the amount of heat radiated 
by the sun, alternations of heat and cold in the northern an 
southern hemispheres, as consequent upon the precession of the 
equinoxes, and even changes in the position of the center of 

ar axis, have all been adduced as causes calculated to produce 
the effects observed ;.and the reasoning founded on each of these 

ta is no doubt familiar to all. 

James, the Astronomer Royal, Professors Beete Jukes and Hen- 
hessy, and others, but throughout the discussion the principa: 
question at issue seems to have been whether any elevation 

* Méc, Cél, vol. v, p. 14. + Atheneum, Aug. 25, 1860, dc. 
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mountain-mass could sensibly affect the position of the axis of 
rotation of the globe as a whole, and the general verdict was in 
the negative. 

Sir John Lubbock, however, in common «with other astrono- 
mers, ars to have regarded the earth as consisting of a soli 
nucleus with a body of water distributed over a portion of its 
surface; and there can be but little doubt that, on this assump- 

tion of the solidity of the earth, the usually received doctrines 
as to the general persistence of the direction of the poles are 
almost unassailable. 

Directly, however, that we argue from the contrary assump- 
tion that the solid portion of the globe consists of a compara- 
tively thin, but to some extent rigid crust with a fluid nucleus of 
incandescent mineral matter within, and that this crust, from va- 
rious causes, is liable to changes disturbing its equilibrium, It 
becomes apparent that such disturbances may lead, if not to 
a change in the position of the general axis of the globe, yet at 

_all events to a change in the relative positions of the solid crust 
and the fluid nucleus, and in consequence to a change in the axis 
of rotation, so far as the former is concerned. 

e existence in the center of the globe of a mass of matter 
fluid by heat, though accepted as a fact by many, if not most 
geologists, has no doubt been called in question by some, and 

well established that it is highly probable that at a certain depth 
such a degree of heat must be attained as would reduce all min- 

* Vol. v, p. 5. 
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eral matter with which we are acquainted into a state of fusion. 
When once this point was attained, it seems probable that there 
would be no very great variation in the temperature of the in- 
ternal mass ; but whether the whole is in one uniform state of 
fluidity, or whether there is a mass of solid matter in the center 
of the fluid nucleus, are questions which do not affect the hy- 
pothesis about to be considered. 

h 

m e accounted for on the chemical theory, which has re- 
ceived the support, among others, of Sir Charles Lyell. But 

The supposition that the gradual oscillations of the surface of 
the earth, of which we have evidence all over the world as hav- 
ing taken place ever since the formation of the earliest known 

_ Strata up to the present. time, are due to the alternate inflation 
by gas and the subsequent depletion of certain vast bladdery 
Cavities in the crust of the earth, can hardly be generally ac- 
cepted 

to each other of a solid crust anda fluid nucleus in rotation 
together is that of a sphere, de 

Let AC BD bea halee sphere composed of solid materials’ 
and of perfectly uniform thickness and density, and let it be 
filled with the fluid matter E, over which the solid shell can 
eely move, and let the whole be in uniform rotation about an 

* 2nd edit., 1858, vol. i, p. 36. 
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axis FG, the line CD representing the equator. It is evident 
that in such a case, the hollow sphere being in perfect equilib- 

at H would gradually draw over 
the shell toward D until, by slid- 
ing over the nucleus, it attained 
its greatest possible distance from 
the center of revolution by ar- 
riving at the equator. The resultant effect would be that though 
the whole sphere continued to revolve around an axis as nearly 
as possible in the line FG, yet the position of the pole of the 
hollow shell would have been changed by 45°, as by the passage 
f H to the equator the points I and would have been 

brought to the poles by spirals constantly decreasing in diameter, 
while A and B, by spirals constantly increasing, would have at 

come to describe circles midway between the poles and the 

G 

equator. ’ : ; 
The axis of rotation of the hollow sphere and that of its fluid 

contents would now again coincide, and would continue to do s0 
perpetually unless some fresh disturbance in the equilibrium of 
the shell took place. 

If instead of the addition of fresh matter at H we had sup- 
an excavation or removal of some portion of the shell, 4 

' movement in the axis of rotation of the shell would also have 
ensued, since from the diminished centrifugal force of that por- 
tion of the hollow sphere where the excavation had taken place, 
it would no longer equipoise the corresponding portion on the 
opposite side at I, and the excavated spot would eventually find 
its way to the pole. 

In order more clearly to exhibit these effects, I have prepared 
a model in accordance with a suggestion of Mr. Francis Galton, 
F.R.S., in which a wheel representing a section of a hollow 
sphere has its axis, upon which it can freely turn, fixed in 4 
frame, which is itself made to revolve in such a manner that the 
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axis of its rotation passes through one of the diameters of the 
wheel, and coincides with what would be the axis of the sphere 
of which the wheel is a section. 

of the poles. If a screw be turned outward so as notably to 

crust could travel freely in any direction, but both impressed 
With the same original rotatory motion, so that without some 
disturbing cause they would continue to revolve forever upon 
the same axis, and as if they were one homogeneous body. Le 
Us assume, moreover, that this crust, though in perfect equilibri- 
um On its center of rotation, was not evenly spherical ex ly, 
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but had certain projecting portions, such as would be represen- 
ted in nature by continents and islands rising above the level of 
the sea. 

It is evident that so long as those continents and islands re- 
mained unultered in their condition and extent, the relative po- 
sition of the crust to the enclosed fluid nucleus would remain 
unaltered also. But supposing those projecting masses were 
either further upheaved from some internal cause, or worn down 
and ground away by the sea or by subaérial agency and deposi- 
ted elsewhere, it seems impossible but that the same effects must 
ensue as we see resulting upon the model from the elevation 
and depression of certain screws, and that the axis of rotation of 
the crust of the sphere would be changed in consequence of its 
having assumed a fresh position on its fluid nucleus, though the 
axis of the whole sphere might have retained its original direc- 
tion, or have altered from it only in the slightest degree. 

An irregular accumulation of ice at one or both of the poles, 
such as supposed by M. Adhémar, would act in the same manner 
as an elevation of the land; and even assuming that the whole 
land had disappeared from above the surface of the sea, yet if 
by marine currents the shallower parts of the universal ocean 
were deepened and the deeper parts filled up, there would, owing 
to the different specific gravity of the transported soil and the 
displaced water, be a disturbance in the equilibrium of the crust, 
and a consequent change in the position of its axis of rotation. 
Now if all this be true of a sphere, it will also, subject to cer- 

tain modifications, be true of a spheroid so slightly oblate as our 
obe. 
The main difference in the two cases is, that in a sphere the 

crust may assume any position upon the nucleus without any al- 
teration in its structure, while in the case of the movement of a 
spheroidal crust over a similar spheroidal nucleus, every por 
tion of its internal structure must ore or disturbed as 
the curvature at each point will be slightly altered. : 
__ The extent of the resistance to an alteration of position aris- 
ing from this cause will depend upon the‘oblateness of the 

‘ —— and the thickness and rigidity of the crust; while 
thicker the latter is, the less also will be the proportionate effect 
of such elevations, subsidences, and denudations as those with 
which we are acquainted. The question of friction upon the 
nucleus is also one that would have to be considered, as the 
internal matter though fluid might be viscous. 

t will of course be borne in mind that the elevations and de- 
pressions of the surface of the globe are not, on the theory now 
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kins’s extreme estimate to be true, yet elevations or depressions, 
uch as we know to-have taken place, of 8,000 or 10,000 feet, 

bear an appreciable ratio to the 800 or 1,000 miles which he as- 
signs as the thickness of the earth’s crust. 

t is, however, to be remarked that the extremely ingenious 
speculations of Mr. Hopkins are based on the phenomena of 
precession and nutation, and that if once the possibility of a 
change in theposition of the axis of rotation of the earth’s crust 
be admitted, it is not improbable that the value of some of the 
data upon which the calculations of these movements are found- 
ed may be affected. 

The supposition of the thickness of the crust being so great 
seems also not only entirely at variance with observed facts as 
to the increase of heat on descending beneath the surface of the 
earth, but to have been felt by Mr. Hopkins himself to offer 
such obstacles to any communication between the surface of the 
globe and its interior, that he has had recourse to an 

everywhere to be observed. Sir William Armstrong, on the as- 
sumption of the temperature of subterranean fusion being 3000 
Fahr., considers that the thickness of the film which separates 

from fiery ocean beneath would be about 84 miles. : 
Even assuming a thickness of 50 miles, so as to make still 

greater allowance for the increased difficulty of fusion unde 
avy pressure, the thickness of the crust would only form one- 

eightieth part of the radius of the earth; or if we represent the 
earth by a globe 13 feet in diameter, the crust would be one 
inch in thickness, while the difference between the polar and. 
€quatorial diameters would be half an inch. ieee 

In such a case, the elevation.or wearing away of continents 
such as are at present in existence, rising, as some of them do, 
nearly a quarter of a mile on an average above the mean sea- 

* Page, ‘ Advanced Text-book of Geology,’ p. 30. 

Am. Jour, Sct.—Srconp Sertes, Vou. XLIII, No. 128.—Maxcu, 1867. 
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level, would cause a great disturbance in the equilibrium of the 
crust, sufficient to overcome considerable resistance in its at- 
tempts to regain a state of equilibrium by a movement over its 
fluid nucleus. 

Whether the thickness of the earth’s crust was not in early 

ave here a vera causa such as would account for extreme 
variations from a tropical to an arctic temperature at the same 
spot, in a simpler ca more satisfactory manner than any other 
naposoesia. 

‘The former existence of cold in what are now warm latitudes 
might, and probably did in part, arise from other causes than & 
change in the axis of rotation, but no other hypothesis can well 
account for the existence of traces of an almost tropical vegetation 
within the arctic circle. 

* Lyell, ‘Principles of Geology, 1853, p. 88. 
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Prince Patrick’s Island, tell the same story of the former exist 
ence of something like a subtropical climate at places at present 
well within the arctic circle. 

To use the words of the Rev. Samuel Haughton,* in describ- 
ing the fossils collected by Sir F. L. McClintock, “The discoy- 
ery of such fossils in situ, in 76° N. latitude, is calculated to 
throw considerable doubt upon the theories of climate, which 
would account for all past changes of temperature by changes 
in the relative position of land and water on the earth’s surface ;” 
and I think that all geologists will agree with this remark, and 
feel that if the possibility of a change in the position of the 
axis of rotation of the crust of the earth were once admitted, 
it would smooth over many difficulties they now encounter. 

That some such change is indeed taking place at the present 
moment may not unreasonably be inferred from the observations 
of the Astronomer Royal, who, in his Report to the Board of 
Visitors for 1861, makes use of the following language, though 
“only for the sake of embodying his description of the observed 
facts,” as he refers the discrepancies noticed to “some peculiari 
of the instrument... . . The transit circle and collimators still 
present those appearances of agreement between themselves and 
of change with respect to the stars which seem explicable only 
On one of two suppositions—that the ground itself shifts with 
respect to the general earth, or that the axis of rotation changes 

fe its positio 

Arr. XXVIII—On Fluorescence; by J. ENru LovGHiiy, 

; Philadelphia. 

In the year 1845, Sir J. Herschel published two papers in the 
Philosophical Transactions,’ on what he termed the epipolic 
dispersion of light. His researches were made upon sulphate 
of quinia and other organic substances, from which researches 
he deduced the conclusion that the colors came from the surface 
of the liquid at which the light entered, and that a ray of light 
having once passed through such a stratum has lost the power of 
reproducing the same effect. Sir D. Brewster, in 1846, in a 
Paper read before the Royal Society of Edinburgh, drew atten- 
tion to a similar phenomenon in a solution of the green principle 
of leaves, and disproved the ideas of Sir J. Herschel, by show- 
ing that the light was dispersed not merely at the surface, but 
for a long distance within the fluid. In 1852, the subject was 

taken up by Mr. Stokes of Cambridge, and by him ably dis- 
cussed. He examined many organic substances and arrived at 

* Journal of the Royal Dublin Society, vol. i, p. 244. 

t 
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several valuable conclusions. He was the first toexamine the | — 
fluorescent nature of glass colored by oxyd of uranium. 

In June of the present year, 1 commenced a series of experi- iE 
ments upon the tinctures and infusions of the leaves, barks, and i 
roots of various plants. A beam of sunlight was the agent em- 
ployed for illumination. The apparatus, ‘that of Prof. Stokes. F 
Of the specimens examined, those worthy of note, with their ah 
results, are given in the following table: q 

Tinct. of Quassia root, , light green. | 
Jeratrum viride leaves, greenish-yellow. 

- Aconite root, orange-yellow. 

~ Opium, greenish-yello 

a Belladonna leaves, yellowish-green. 
i Stramonium leaves, light green. 
f Nux vomiea root, ell 

The tinctures were then deprived of color by being filtered 7 
through animal charcoal, the object being to remove the color- 
ing matter, as several of them gave reactions which were due to 

the presence of chlorophyll. On an examination they gave the 7 
following results: re 

Tinct. of Quassia, light green. 
. eratrum viride, yellowish-green 
a conite, yellowish-green 7 
- Opium deep yellow tint. qd, 
* Belladonna, yellowish-green. 4 
a Stramonium, light green. ql 
- Nux vomica, light green. 

Tinct. of Nux vomica deserves more than passing notice; 
when deprived of color it gave a faint green tint in place of the 
original yellow tint. All the alkaloids of the above that could 
be obtained were examined, viz: 
Quassia, distinct light green. Codeia, faint green passing to 
Veratria, yellowish-green. | ge. 
Aconitia, yellowish-green. sia soe yellowish green. | 
Morphia, yeHow. Strychnia, faint green passing ¢? 
N. i ow. orange. 

a 
phur served as the illuminating agent. The intensity of 
varied as is shown in the table. 

Paper. Liquid. 
Infusion of Esculin, distinct, distinct. 

s Cinchona, pal distinct. 
; 5, ge 

1 Quassia, pale, distinct. 
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Paper. 
Infusion of Stramonium, __ pale, distinct. 

. ite, indistinct, pale. 
< Veratria, indistinct, pale. 

Galls, distinct, distinct. 

For the light of sulphur was then substituted that of the fol- 
lowing illuminating agents, aleohol flame colored by different 
substances being used, with the accompanying results. 

Red by nitrate of strontia, no action. 
Green by nitrate of baryta, indistinct. 
Yellow by chlorid of sodium, no action. 

~ Violet by chlorid of potassium, similar to sulphur. 
by carbonate of lithia, indistinct 

Blue by blue fire, very distinct. 
Potassium, distine 
Magnesium, no action. 

The infusions of the above were spread upon paper and made 
to receive the solar spectrum. Those that produced elongation 
of the violet portion were— 

Infusion of Cinchona, very decided, 

m Esculin, very decided. 
. Quassia, very distinct. 

Philadelphia, Dec. 8th, 1866. 

ArT. XX1X.—Note on Dr. Andrews’ paper on the Glacial Drift ;* 
by E. W. Hinearp, Prof. of Chemistry, University of Missis- 
Sippi. 

fied deposits of and gravel in the Northwest to such as ex- 
hibit unquestionable evidences of glacier action, and not only 
th a their character was concerned, might 

be confined to a moderate distance from the parent glacier. 
Apart from the terminal moraine, we find them frozen into 

the bottom or sides of the glacier, and of* course into the corres- 
ponding surfaces of the iceberg detached from it. They are 
therefore liberated by thawing long before those unscored an- 

* This Jour., Jan, 1867, p. 75. 
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Dr. Andrews specially mentions the stratification of the drift 
oer in the Chicago tunnel, and that eat care it can 

observed in the greater part of the formation. The latter 1s 

is implied in the sentence quoted from Dana’s Manual. 
While angular blocks do occur in the stratified drift of middle 

and the lithological composition of the “Orange Sand ” of the 
Southwest is precisely such as we should expect to result from 
the modification, in proporti i portion to 

the agencies to which the stratified drift of the Northwest seems - 
to owe its conformation. 

University of Mississippi, Feb. 2, 1867. ‘ 

Art. XXX.—On Naphtha and Illuminating Oil from Heavy 
California Tar (Maltha) ; by B, SILLIMAN. 

Havine lately had an opportunity to examine a specimen of 

“surface oil,” so called, from Santa Barbara county, in Califor- 

e fluid form, and of every density, from 
those which are but little lighter t 
naphtha found in a natural state. , 

t is proper to state that the chemical examination of this 
sample had chiefly a technical object, to prove whether or oe 
illuminating oil of good quality could be obtained from the ais- 
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tillation of so dense a body. The experiments were conducted 
on quantities of from five to ten gallons each. The crude oi 
was very dark, almost black, transmitting yellow brown light in 
thin films. At ordinary temperatures (60° F.) it is a thick, viscid 
liquid, resembling coal tar, but with only a very slight odor. 

Its density at 60° F. is 0:980 or 13° Baumé. It retains, me- 
chanically entangled, a considerable quantity of water, which is 
neutral in its reaction. The odor of sulphydric acid, which is 
very decided in this product, as I have noted in its locality, had 
entirely disappeared in the specimen under consideration. 

The tar froths at the commencement of distillation, from escape 
of watery vapor. It yields by a primary distillation no product 
having a less density than 0°844, or 87° B. at 52° F. 

Distillation to dryness produced in two trials an average re- 
sult as follows: 

Oil having a density of 890 to 0°900, - - 69°82 
oke, water, and loss, - - - - - 30°18 

100-00 

In one of these trials the product was divided as follows: 
Oil, of density 29° B. at 52° (*885 sp. os - 
“ “ 94°75 “ 58° (908 “ 4 a 17°5 

. - 32°5 

100°0 

The coke is very large in quantity, strong, and is a good fuel, 
resembling gas-house coke. The odor of ammonia is given off 

Coke, water, loss, &., - - 

_ toward the close of the distillation. 

It is well known to distillers of petroleum that by the process 
called “cracking,” heavy oils unfit for illumination are broken 
up into bodies of less density, from light naphtha to the heavier 
illuminating and lubricating oils. This process is simply the 
application of a carefully regulated heat producing a slow distil- 

tion. By this treatment the molecules apparently rearrange 
themselves into groups of different density, whic a subse- 
aera distillation are divided into fractions (or heaps” as Mr. 

arren calls them) of tolerably constant boiling points. 

about ‘885 at 6 1° Baumé lower than before distilla- 
tion, A eatment with sulphuric acid and 
tilling from soda, it hada density of ‘880 at 60° F. Upon re- 
distilling, 100 measures of this last distillate yielded — 

Light oil having a density of about 834 at 60° F,, 2158 
Heavy a “ “ “ “880 “ 66° Bu Sh 41: 

eas m —. 8 » 6% eee 34°53 
Celie tig o8 ie + ee gee ae ee. 
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In another experiment undertaken with a view to “cracking,” 
&c., treating and redistilling with soda, the products were as fol- 
lows, stated in percentages of the whole quantity operated on, 
the several steps being as before. 

Naphtha,* sp. gr. about -760 at 60° F., - - 11°33 

Oil,t - sng. san gli aad - 66°22 
“ “ “c *s93 “ - ‘é 12°67 

4 Sc ieB ee 3:56 
Roy: ~2)a* patna se tee cos 6-22 

100-00 

The illuminating oil from both these experiments, after treat- 
ment with sulphuric acid and soda in the usual manner, acquired 
an agreeable odor, a light straw-yellow color, and burn 
well in a lamp as good commercial oil. : 

With a view to test the effect of heat aided by pressure 1n 
breaking up the heavy hydrocarbons—a method of treating 

Light oil, sp. gr. 825 at 60° F,, - - 192 p. c 
eavy $ “ 88 “ as % 95°86 “ 

“ 6s “6 ‘918 * ‘“ “a oe 38°14 “ 

Coke, loss, &c., - - - - - 16°80 “ 

100-00 

The illuminating oil from the last experiment flashed at 80° F. 
and lighted on the surface at 85° F., showing the presence of 
naphtha or some very light body, the quantity of which cannot 
be very considerable. The light oil could with care be taken 

those of less density, will occur more speedily. e experi: 
ments herein mentioned gave nearly the same result whether 

* This naphtha caught fire from a match at an atm eric temperature of 56° F. 
¢ This oil flashed at 1is°F, aebigupes ase Be 
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pressure was used or not; a certain loss, all falling upon the 
lighter portions, was found to result from leakage of the appa- 
ratus under pressure, which in the larger way of operating com- 
mercially could be avoided. 
No paraftine could be detected by refrigerating the heavy oils 

obtained in these distillations in a mixture of salt and ice. It 
is no doubt the absence of this body from the series of products 
obtained from the California oils generally, that accounts for the 
illuminating oil burning well at a density considerably below 
the commercial standard for oil obtained from Pennsylvania pe- 
troleum—a difference enhanced also by the absence of any con- 
siderable quantity of light naphtha. The lubricating oils of 
this series, likewise free from paraffine, retain on this account 
their fluidity at low temperatures. 

The light oils obtained in this series of experiments corres- 
pond respectively to 12°96, 14°56 — 18-96 per centum of the 
crude oil. The total commercial products are about 60 per cent 
of the crude body, which likewise os sufficient dig to supply 
the fuel required in the distillatio 

In the large way, by returning as lightest oils to the heav- 
ier portions in the successive distillations and employing Mr. 
Young’s method by pressure, it is probable the product of light 
or illuminating oils may be raised in these very heavy natural 
products to 80 per cent. 
It is evident from these experiments that heavy hydrocarbon 

oils containing no naphtha are convertible into oils of the naph- 
tha series under the action of heat by molecular transformations, 
the excess of carbon being left behind as coke; each successive 
distillation eliminating a new but always a diminished portion of 
carbon 
Tam indebted to Mr. A. J. Corning, formerly assistant to Mr. 

Warren, for conducting this research under my direction; and 
to Messrs. Downer and Merrill, of the kerosene works in South 

ton, I am under many obligations for the permission to em- 
ploy their operative laboratory in conducting this research. As 
before stated, the research had chiefly a technical object, the 
’ ints of see tied interest being subordinate in a great degree. 
or the crude material operated on I am indebted to the Califor- 

nia Petroleum Company, from whose estate it was derived. 

g 

a “Pico Spine.” 
Barbara county, California. This sa mple, as well as rs sul 

UR. Sc1.—Seconp SERIES, Ven. XLII, No. 128.—Manon, iser. 
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by certain parties, that the samples in question were sophisticated 
ition of refined commercial petroleum. An inquiry 

instituted privately by me has elicited from the parties immedi- 
ately concerned in its transmission only an emphatic denial of 
the charge of falsification, and if any such fraud has been per- 
petrated I am well persuaded that the responsibility falls else- 
where. My investigations in this direction are unrelaxed, an 
the truth cannot remain long concealed. 
New Haven, January 14th, 1867. 

SCIENTIFIC INTELLIGENCE. 

I, CHEMISTRY AND PHYSICS. 

principle of the equality of the radiating and absorbing powers of bodies. 
The apparatus employed consisted of a horizontal brass tube, which 

of air. A thermometer was suspended over the jet so that its tempera- 
ture could be determined with sufficient accuracy. e heat radiated 
from the jet o or vapor was allowed to fall upon one surface of a 

of the scale. When the air was passed through water the deviation re- 
mained almost the same. When dry carbonic acid gas was pa 
through the hot brass tube the deviation amounted to 100-120 divisions, 
and common illuminating gas gave nearly the same deviation. When 
air was passed through water heated to 60°-80° C. the deviation rosé 

en the water boiled so as to produce clouds in the jet of air the de- 

viation exceeded 100 scale divisions, and the same result took place when 

vapor. en no vesicular vapor was present the galvanometer gave _ 
greater deviation than 20, no matter how much steam might be 
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air which contains transparent yapor differs but little from that of dry 
air. In conclusion the author brings forward an argument based upon 
the formation of dew. If aqueous vapor were as good an absorbent of 
heat as Tyndall supposes, dew could never be formed at all, since the 

phere is loaded with moisture, the dew is very heavy. If the vapor of 
water possessed as high an absorptive power as Tyndall attributes to it, 
only a small portion of the heat radiated from the earth could reach the 

oO clouds, and the effect of clouds in preventing the formation of dew could 
kland i 

», Ge 
2. On some new forms of electrical apparatus —Torier and Hoxtz 

have described independently, but at about the same time, new forms of 
electrical machines which may be regarded most simply as rotating elec- 
trophori, Tépler’s machine, which is the simpler of the two, consists 
essentially of a circular plate or disc of thin vulcanized rubber, gutta 
sagan or glass, mounted upon a vertical axis and caused to rotate egies 4 

alternately. It will be seen that so far the apparatus is exaetly equiva- 

to an electrophorus, and that the action, though powerful at first, 
i ] 1 
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difficulty a second but smaller disc of glass is placed on the same axis, 
coated with tin foil in the same manner and provided with a similar in- 

ductor and similar conductors. This second inductor is connected with 
one pole or conductor of the upper and larger plate. Of the two similar 

conductors belonging to the lower plate, one is connected with the earth 
while the other is connected with the inductor of the upper plate, In 
this manner, as the discs rotate, the earth furnishes a constant supply of 
ores and the action of the machine is remarkably powerful. Holtz’s 

achine depends upon —— paar ee but could hardly be made in- 
telligible without figures. eral o m have 7 sascha in this 

A simpler form of spain 8 of the sam as since been 
described by Bertzch, All these instruments < r to be aris much 

more powerful than plate electrical machines of the same size, and they 

have the advantage of working with but a small application of foree— 
Pogg. Ann,, exxv, 469; also Holtz i in Pegg. Ann., exxvii, 320; cee 

in = 1866. 

Bs 

E 

Ni pe prea hc by Lan sia Rammelsberg. ee a solu- 
tion of this salt-is ws with one of chlorid of calcium, or when nitrite 
of potash is added t solution oo both nickel and calcium, a 
yellow crystalline prsipitate is formed ae is — slightly soluble in 
cold but much more solu n hot water. ution is green, but the 
salt is always more or less peor osed, When ihe salt is formed slowly 

it crystallizes in well-defined regular octahedrons. Its constitution 1s 

represented by the formula 
NiO 

CaO, NO,+-NiO.NO,+KO, NO, or CaO } 3NO,. 
KO 

The corresponding barium salt has been deseribed by Lang. It is also 

mg slightly soluble in x on and crystallizes in microscopic cubes with 
ahedral faces. e strontium salt forms reddish-yellow crusts con- 

| shite of microscopic sabia Cobalt forms eo analogous com- 
pounds. The triple nitrite of cobalt, potash and lime, forms a black- 

green crystalline precipitate. The salts of cobalt with barium and stron- 
tium, have a still more beautiful green color, bit like the calcium salt 
are decom y washing. ‘The ammonia nitrite of nickel, which 
Erdmann terms nitrite of diamin- nickel, forms pace vi brilliant 

crystals having the formula 2NH,.NiO, NO easily dee mposed. 

mixture of two: different salts, one of which is enna Yo in an acid and 

other in a neutral solution. The salt formed in a neutral solution has 

the formula nein 3 ; 8NO,-+HO. It is a yellow crystalline powder 
composed of perth cubes. The author has satisfied himself that 
no absorption of oxygen takes place during the formation of this salt, 
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as Stromeyer supposed. e salt is insoluble in cold water, 
but rowan in boiling water with a red color. When a solution of 
chlorid of cobalt is acidulated with acetic acid and then a solution of 
nitrite “ potash added, a yellow precipitate of a brighter color — 

at e last mentioned salt is formed. If the quantity of .aceti 
acid is teil the solution gradually becomes Jess aeid and finally Soak 
alkaline. The first mentioned salt is then deposited, so that in analyses 
the substance weighed is usually a mixture of mere wee salts. The salt 
precipitated from an acid solution has the formula 7 9 2 6NO,+3HO0, 

CoO 
which may perhaps be written more correctly sKO 6NO,+2 aq. The 

HO 
2CoO 

corresponding ammonia salt has the formula 3NH,O ; 6NO,+2aq, 
O 

and consists of msn ism cubes slightly soluble in cold water with a 
yellow color. When a solu ition of chlorid of cobalt is heated with much 

cess of a mixture of ammonia and uitrite of potash, the solution a 
oxygen on standing and becomes darker, depositing finally bright breiinl 
ish-yellow leaf-like tins which are with difficulty soluble in cold 
water but dissolve pretty easily in hot water, and crystallize from the 
solution in the form of brilliant deep yellow flat needles or leaves. This 
compound has the formula 8NH, .Co,0,,3NO,, and appears to be the 
nitrite of the base 3NH, Bog; the. sulphite of which was described 
rife Kiinzel.— Journal fir prakt, Chemie, xcvii, 385. Ww. G. 

the synthesis of alcohols by means of chlorinated ethers. 

as has studied the action of zinc-ethyl upon the chlorinated ethers, 
and has obtained results of great interest closely connected with those of 
Frankland on the structure of the organic acids. By the action of zine- 
ethyl upon bichlor-ether, 6 €2 i Cl tS. Lieben and Bauer had already 

obtained tirade ae ‘eal _ oe 2H5 1 9, By the action of 
concentrated ey A acid upon _ body the chlorine is i formed 

- 



¢ 
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acetate of ethyl and butylene. Ethylated acetate of ethyl, by boiling 
with concentrated eaustic potash yields ethylated alcohol, which has the 

properties of the butyl-aleohol obtained by Wurtz from the fusel oil of beet 
sugar. Lieben thinks it probable, however, that this body is only isomeric 

with butyl-aleohol and is identical with butylene-hydrate. _ By the ac- 
ti ‘ oc ‘ ©. ¢,0j. Cyl 
ion of iodhydric acid upon biethylated ether, ~2- 3° ~2°"§ &} 6, 

ay 
Lieben has obtained biethylated iodid of ethyl, from which it is probable 
that biethylated ethyl-alcohol will be obtained. This would be a second- 
ary or tertiary alcohol isomeric with normal butyl alcohol. The author 
promises a continuation of these researches which can hardly fail to re- 
sult in the formation of a great number of new alcohols with their cor- 

responding acids,—Sitzungsber. der Wiener Acad., liv, 225, quoted in 
‘ W. G. 

5. G@raphitoidal Boron, a compound of aluminum.—Sr. Cratre De- 

VILLE communicated to the French Academy at its session on the 21st of 
January the fact that in connection with Wohler he had recently ascer- 
tained that the variety of boron called graphitoidal, originally described by 

em, was not pure boron, but a definite compound o ron with alumi- 

num. It is formed in the preparation of crystallized boron by means of 
aluminum, especially when the temperature is not sufficiently high. This 

Jour. Med. Bruz., 1865, 359. 
7, Hydrocarbons from animal fats.—Warren and Srorer have eX 

amined the products resulting from the destructive distillation of a lime 
uced by the saponification of “ menhaden oil,” from the Alosa 

Se eR a a I eT aS He 
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menhdden. The crude hydrocarbons thus obtained were ee ina os 

process of fractional condensation ; indicating by this name, all those hy- 
drocarbons which passed the hot condenser at 220°C. By repeated dis- 
tillations of this sort, occupying nearly a year, sixteen bodies of constant 

iling point were obtained, belonging to several series, To the hydrid 
series (€, Hono) the a of amyl, caproyl, enanthyl and capryt; to 

(€,H,,-¢) benzole, toluole, xylole, isocumole. 23°5 per cent consisted of 
isocumole and rutylene; 13°3 per cent of xylole; 12°5 per cent of cap- 
rylene and hydrid of capryl and 10°2 per cent of margarylene. The 
importance of this research in “relation to the geological ae * 
Nes ae is at once evident.— Mem. Am. Acad., new seri ri 

a from Rangoon petro ole m.— WARREN an Siomn commu- 

material in their hands, they as halle results as ans art com- 

rs and even in meteorites be account ted for? Without eeagie 
to decide the matter, he thinks it of interest to show, from his recent 
researches, how such compounds could be formed from purely inorganie 
materials, If vse eo that the alkaline metals may exist in the earth’s 

€,€a+(H,0),—6€,H,+€aH @,: but under the conditions of pres- 
Sure and temperature there existing, the acetylene would at once be con- 
densed, forming the benzole series ; (€,H,),=—€,H, or benzole. But 
from the action of steam upon the alkaline metals, hydrogen would be 
heather and this hydrogen, being condensed with the acetylene, woul 
prod ee t the ethylene series (©,H,+H,—€,H,); or even the hydrid 

€,H,+H,—€,H ethylic hydiid), = _ which series occur in 
natural hydrocarbons: “We can thus conceive the production ee a 
purely mineral method of all the natural rears arbons. The inte 
tion of farses bene and alkaline metals,—lastly the tendency of dhe eae car- 

te together so as to form matters more more condensed, suffice 
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to account for the formation of these curious compounds. This forma- 
tion can also be effected in a continuous manner since the reactions 
which produce it are incessantly renewed.”—Ann. Ch. Phys., December, 
866. 
10, Silvering upon glass—Having occasion recently to silver some 

To the second portion of the silver solution, caustic ammonia is added 

. 

film is protected by a layer of varnish. 

forms ver 
tube while vibrating, dropping down at the close of the motion, thus 

g 

: uty and distinctness appear, most readily in a closed, but also 
In an open, pipe. The whole pipe is divided into oval nodal spaces, dis- 

nt half a wave-length from one another, and between them we se@ 
fine, parallel and very distinct, nearly equidistant transverse ripplings, Te 

sulting from the transverse walls raised in the tube during the vibration. 
© experiment is so easily repeated (blowing by means of a bellows 

even the mouth) and the nodal figures so exceeding beautiful both dur- 
ing and after the intonation, and the same may so easily be P soaa 
thereafter, that every reader ought to repeat the experiment. ag 
the distance of any two nodal areas gives with great accuracy the b 

uccession—after wave-length of the tone; the same pipe may in quick s 
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merely shaking up — silica in the pipe—be made to give different tones, 
the pitch of which i s easily ascertained by the ear, and the length of 
whose waves is found to coincide admirably with rs calculation based 
upon the first determination and the interval—or the veloc ocity of sound 
and the number of vibrations. The known methods of Blosk ts oe 
and others, for representing the vibrations of the air in organ pipes a 
ext deficient Kundt’s method is as complete as it is simple. 

it shows more than anticipated. If repeated by means of a verti- 
cal sine with a gas-flame in place of the silica, this flame shows a cor- 

tube. From this and other facts Dr. Kundt concludes that the rippling 

me probabl 

one produced, and whose wave-len gth is measured by twice the cia 
tween two consecutive nodal areas. 
For farther detail, and many other interesting results, we must refer to 

the paper of Kundt in Poggendorff’s Annalen, pad: CXxvili, 337-355 
and 496. In the same volume, page 610-613, the same investigator 
gives an interesting cE for the observation of ‘ae vibratory forms of 
ae by means of reflec i 

Influence of the pirat friction of the air on the transmission of 
iene; Sreran (Acad. Vienna, April, 1866).—The analytical pore 

(1.) The velocity is greater for the tones of higher pitch; for the 
highest tones it only is one-thousandth of a millimeter [so that disper- 
sion of sound is practically impossible ?] 

(2.) The amplitudes of plane progressive waves decrease in a geomet- 
tical progression, the ratio of which is proportional to the square of the 
number of vibrations. The am mplitude is reduced to one-ninth in 1000 
Pa for 10,000 vibrations, or in 100 meters for 30,000 vibrations per 

x ‘In stable vibrations the merelengily cannot be greater than four 
es the mean excursion of a molecule of the air (as assumed in Kré- 

gases) 
: “) The amplitudes in stable waves decrease in geometrical progres: 

sion of the time, the ratio gid proportional to the square of the num- 

Am, Jour, ionaechisun Sexirs, Vou. XLIII, No. rhiehcosten 
33 

* 
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of the plate adjacent to these will alone move the air with concordant 
impulses. now the card (or the plate) be rotated n’ times a second, 
the intensity will ae n’ periods per second ; if the amplitude of the 
original vibration of the plate be a, the amplitude corresponding to the 
rotation of the card be a’, and the pitch of the tone of the plate n, we 
have a=a’sin 2n/zt, and hence the original tone Aa sin 2n7¢ becomes 

“4 

A=a’ sin 2n'zt sin onnt=— cos 2(n — n/) mt a cos 2(n--n')xt, 

that i is two tones of pitch n—w and n-+-n' (or a aa and a higher tone) 

heard instead of the primary tone of pr ; 
Thus Stefan found that a plate giving ihe oe Jisy, which according 

to Quincke’s table (this Journal, Nov. 1866, p. 417) corresponds to 
185=—n vibrations, produces, when rahe otations per second, the tones 

F,=174°6 and g,=196, which are very nearly 1852-10. “L'Tnstitut 

gives fis,, ete., no doubt by a mistake in translating Stefan’s German 
notation. ~_T} Institut, 1866, No. 1710, p.327; Cosmos, 1866, era iv, » Pr. 
458, 4 

14. Foucault's silvered oljectives for observations of the sun. sath very 
a method for close observation of the solar disc was communi- 
ted by Foucault in September, 1866. Peorin noticed that no heat 

rays were reflected, as also the greater part of the light, 80 sO as wer permit 
only a pale bluish-violet to pass through. LeVerrier reported, October, 
1866, most favorably as to the results obtained by a 9-inch refractor 

sent cause ‘of error. “Furthermore vocal the ultra-red rays are really ab- 
sorbed ; all others are, as the prismatic spectrum show ws, vines diminished 
in intensity so as to give a steady (calme) and pure image of the sup, 
showing all detail of outline and color with excellent definition, and per 
mitting a magnifying power of 300.—Z’Jnstitut, 1866, pp. _ pes 
Cosmos, 1866, iv, 387, 430. 

15. Lead-thallium ylate has greater density and lentiagnst power than 
common lead-flint glass; 300 pure sand, 200 minium, and 3 eset 
ate of thallium (instead of the usual 100 carbonate of corde give 
glass of density 4°235, index of refraction 1-71, and only very slight y a 
lowish tint. It has been made in England —L'Institut, 1866, p. 320. 

. Expansion of water and mercury ; A. Marruressew.—The results 
of this very elaborate investigation are—the volume of water at aby 

temperature ¢° C. is V==a~—bi+ct? —dt3, the volume at 4° C. being 
the coéfficients 

for 4°<t<32 for 32<t°<100° 
rooo1s8isi28 poonens ms 

6:000000 
o-0uo00752824 00000054724 
000000007173 0000000011260 Ro eR * 
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The coéfficient of expansion for a volume of mercury he finds from 
five series of determinations (per degree C.) 

0°0001812 
Regnault found 0°0001815. 

—Poggendorff’s Annalen, 1866, exxviii, 512-540. G. He 
17. On the expansion of crystals—Fizzau has invented a method for 

the exact determination of the coéfficient of expansion of small solids 

—=« cos? J+-2’ cos? J’-a" cos? 3”, 
and the cubical expansion is 

cma aa a! oa ot; 

which is the same as D for d= 0d’ =0"= 54° 41’, or in a direction at 
ght angles to the surface of a regular octahedron whose axes coincide 

with the directions of a, a’, a”, 
Fizeau determines @ for three temperatures (viz., 20°, 40° and 60° C.) 

from which he deduces the value for « at any temperature #, and also 
a beak the variation of « for each degree, that is re which is a constant 

quantity. 

Slon cma+2e’, A the variation for each degree; ¢ is the temperature at 
which the body has a mazimum of density. The unit of a, «,c and A 
18 000000001, or one hundred millionth of the unit of length or volume. 

ee gi a A a! A c A are) 

Platinum with 0°] iridium, 883647 |0-7668}....|..-. | ...-| 0. [rcseee 
Mirror-glass, ............ ee Eiise | acist. 2801| PRT 
Diiiiead: 22) See Soe PEs Per 8 3 32 | -42°3 
Cuprite,. 22... f Seaid sg 3 ee 279} 63 4 
Beryl,...., 06 8614 4 33 | 380] 3:30 |- 42 
cen ch ee ae ae 781 177 [1419 | 2°38 | 3619|-653 |....-6 
me eas 919 2-25 "14 | 1:10] 2374] 445 f....-- 

Paes ae 92 119 | 321 | 076 | 1034} 272 J.ci... 
Periclase (artificial), ‘seed * woes vais 3129 80 oneeee 

Spartalite (ZnO),.....-... 3ie «=| 186 «|: «539 | 1:23] 1994] 482 J....-s 
um,. aks eee 19 2°05 2°25 1705 6 . 

eee ee tecsees OSD 119 8 2-62 640 1.....: 
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¢ A 1° C,; 

armontite, 22.0.5 6. fescue es Seve ay bes et ceases) BSB). PTL os ogy ‘ 
rsenious acid (artificial), 12378 | 20°37 | ...... 

Spinel (regular system, hence a=a’=2’’), ,,..........-. vemger 
7. 3 Pot Ceylon, oc vise ee bcsa revi ckiceincees TiSt Tt F291 eee 
2. Pleonast from Warwick, 1805} 6°34 | vavess 
3. Gahnite from Fahlun, 1766 |) 6°19 Js, oe 
4. Kreittonite from Silberberg, 1750 | 5°31 | écccee 

It is evident that ¢ is found by c—At=0; it thus appears that the 
maximum of density instead of being an exception may be the rule! 
Fizeau has cut a needle of beryl wherewith he proposes to verify it.— 
Poggendorf’s Annalen, 1866, cxxviii, 564-589. : 

. Expansion of a conductor due to the galvanic current; by Er. 
Epiunp (Swedish Academy, January, 1866).—When a current passes 
through a conductor, the latter is heated to a certain temperature, ¢, 

aed T,, which would correspond to the above resistance R—that is, 
e 

Il. MINERALOGY AND GEOLOGY. 

1, Wote on the use of the name Hudson-river group: by F. B. MEEK 
—In the Introduction to the Illinois Paleontology, just published, Mr. 

mark i 
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posing that late investigations had brought to light facts casting doubt 
upon the occurrence of the later types of fossils along any ~— of the 
Hudson river, in other than the little isolated masses alluded to as oceu- 
pying synclinal axes in the older rocks, or entangled amongst their con- 
torted strata. The fact, however, that the more modern types of fossils 

~ it eth! could not now be restricted without much inconvenience, 
he rocks to which it properly belongs, Consequ ently the surest, if 

sk the. only, way to avoid confusion, will be to strike it entirely from our 
nomenclature. The name applied to the more recent roc Mr 
Worthen’s Report on Illinois, is the Cincinnati group, from great 
development and highly fossiliferous character of these beds at the well- 
known city of that name in Ohio 

2. Note on Bellinurus "Dead Ps: the Illinois Np: Bovis epee by 
F. B. Mrex.—In the Proceedin ngs of the Academy of Natural Scien 
of Philadelphia for March, 1865, and again in the Illinois Paleontoogi 
cal bili Mr. Worthen and the writer have described a new 

diff 
e characters assigned it by Portlock, Owen and some others, in having 

its body segments anchylosed, as well as in the position of the ey 
In the Quarterly Journal of the ee Society of London, Nov. 

1865, p. 490, I observe Mr. Henry Woodward, in speaking of the genus 
Bellinurus, says, “the mame of the abdomen, if not anchylosed in all, 
me ae most ” of the s 

the Xiphosura,” he remarked that thie group is “divisible into thes 
genera; Ist. Bellinurus, having 5 freely articulated thoracic segments, 
three anchylosed abdominal ones, and a telson; 2nd. Prestwichia, a new 

* It has been suggested that Prof. Safford’s name, Nashville eo 
retained for this ioteehaits To this I do not seriously object: the only reason 
hot using it is, that Prof, S. applied it to a group including with de scaled 

river rocks, the enton, it 
iently used when we w S oa ision of the later so-called Hudson 
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genus, having the thoracic and abdominal segments ennai homies 
3d. Limulus, Miller, having a head composed of cephalic and o 

thoracic segments, followed by 5 coalesced thoracic somites hearing 

branchie, and o one ‘or more coalesced abdominal somites, to which is artic- 

ulated the telso 
From this I infer, that Mr. Woodward proposes to separate as a new 

genus under the name _eenieasten those species formerly referred to 

Bellinurus, in which the y segments are anchylosed together. If so, 

our _— oie would fall into the latter group, under the name 

ep 

"ite tion of ‘the Rocks of Illinois, from Worthen’s Geological ios 

oe vol. 1, p. vill. 
Feet. Post 

Drift, Loess, etc =o, Sil poe, boulders, etc........ 150 

Eocene period Z Clays and greenish ae 150 

CaRBONIFEROUS Syst 
Carboniferous near oal-measures and Millstone pit: ——Coal, shale, clay, 

limestones, cae amet and conglome . 1200 
Mountain 5 eg Subcarbon niferous j panies "tnels group——Limestone, 

sandstone and shale, 800 
St. Louis beds.--Limestone and shale, . ce S08 
Keokuk soup —Limestone an and shale Pr ha | 
Burlington group.--Coarse, subcrystalline limestone, .......-+. oor 200 
iealehook ¢ group.—Shales, limestone, sandstone, etc. ...+-.2ceeee++ 150 

Devonian System. 
Hamilton — Genesee division,—“ Black slate” and grayish shale,..... 100 

Hamilton beds.—-Dark grayish fetid and lighter, more pure limestones, 120 
Upper Hdderterg tog eCorniterens and Onondaga beds.--Gray, more or 

ody lim 25 

Oriskany potad ‘oriskany—uppe r bed.——Quartzose sandstone, .....,.- +++ 40 
Oriskany—lower seem 3, Or nese k group. Prom ni Bi siliceous, very 

cherty ansgziociain e, usually in thin layers, ........+++++* 200 

= Upper Siturian. 
Lower Helderberg period. Lower Helderberg group, (D. shaly limestone of 
Y N.Y. geologists)--More or less magnesian and argillaceous lime- 

_ _. Stone, in thin layers, including flinty moxjeethatih i ne wi eet 00 
Niagara period, Niagara group.—Magnesian and argillaceous limestones... 200 

Lower Sriurian, 
Cincinnati period. oup.—Limestones, shales and — ne,... 140 
Trenton Le ‘Galena aay Tienton beds.—Magnesian and more or less pure 

Potsdam or Primordial period. St. Peter’s division—Pure quartzose candst, 120 Calciferous division.—Magnesian limestones and sandstones,.....+-+- seen. 

he publication of the Illinois Report, I observe Quenstedt it figures, 9 
eee “A = of his Handb. der Petref., under the nam a Comparer (0 : 
little Crustacean from the Coal-measures of Germany, almost certainly congeneri¢ 
with an imperfect specimen referred by us isionally, to our Paleocaris typus. 
. Il Rep., ii, pl. xxxn, fig. 5a.) If Jordan’ ‘er ovigtoal figure, —— of the type of 

Gam: yan epredeebiky Pi Pictet, and that gi so econ see 
y accurate, the typical gare so sete Palaces very dis- 

Gampsonyz. 
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4. Geological Survey of Canada. — Catalogue of the Silurian Fossils 
of the Isle —— with descriptions of some new genera and spe- 
cies ; by E. Briitnes, Paleontologist, F.G.S, 93 pp., 8vo, with 42 wood- 
cuts. aia heal: Nov., 1866.—The whole number of species enumera- 

m 
130 are here for the first time made known to Science. Altogether they 
represent over 70 genera of Protozoa, Radiata, Mollusca, and sbrteudeae 

these genera, the following are new, viz., Zschyrinia,—-a genus of bi- 
valves apparently _ to the Trigoniidee ; Streptoceras, a Cephalopod 
like Ormoceras with a trilobate aperture like Phragesarsae —and 
Sarrichnites, arene to be the tracks or trails of a Mollusk. In _ 
merating the species previously described, full references are given to 
the works in which the desc scriptions were originally ‘published ; while 
the larger —— of the new species are illustrated by good wood-cuts, 
printed i in the tex 

In regard to his genus Pasceolus, published some time back, the 
author says he thinks the evidence upon which it has been refer red by 
others to the Cystidea, not conclusive; and he cre that he had, as 
some have thou ht, regarded : as ein —— affinities. He 

h 

in Vermont are called the Georgia at 9 Red sandstone character- 
ized by Olenus Vermontana, 0. Thompsoni, Conocephalites Adamsi, &e., 
also probably including the St. John’s Salas (of Jukes) Newfoundland, 
and the Paradoxides beds near Boston. 
The upper Potsdam he views as bei ng composed of the Minnesota and 

Wisconsin trilobite beds, and pone the upper part of the Potsdam 
sandstone of Canada and New Yor 

The Calciferous he likewise divides into lower and upper, the a 
being the original typical Calciferous beds, and the latter (not kaome 

Canada or New Mead) cocairTing in Newfoundland, where it is over 1000 

feet in thickness. 
Above the latter he places the Lévis formation, ~ next the Silery. 

Between the Lévis and the Calciferous formations, there is a great pa- 
leontological break, as there is also 5, Sidwace abe i and th the Chazy 
—— Une of the Trilobites in the Lévis being closely allied to those 
of the U pper Lingula flags and Tremadoc slates. 
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This work will be oR to those wishing to srt <° rocks 
and fossils of a peg ee well as highly interesting, from the general 

ing of some of the author’s views, to all engaged in eee the 
Silurian rocks everywhere. 

5. Tertiary of North and South Carolina; by T. A.Coyrap. (From 
a letter to one of the editors, dated Philadelphia, Jan. 31, 1867.)—The 
Tertiary strata of North and South Carolina are well wor thy of a more 
ine at than they have yet received. Prof. Tuomey has described 

Eocene strata in South Carolina, i in which he finds many 

resceshems see the following Cretaceous forms: Ammonites placenta, Tere- 

bratula Harlani, Gryphea mutabilis, and Spondylus gregalis. He re- 

sippi, and seplaily y the eiocortent see of Cretaceous fossils in 
the Miocene of Cape Fear river, N.C. No one would believe that they 
lived through the Eocene pe eriod and escaped aia into that of the Mio- 

e. Prot. Emmous remarks that Belemnitella mucronata, Hxogyra 
costata, ry Cucullea vulgaris (cast) are all found in the Miocene, and 
he regards their presence as accidental. 

The Ostrea Georgiana, according to Tuomey, i is associated, near Aiken, 

8. C,, with O. Alabamiensis, which is a species of the siliceous sand stra- 
tum of Claiborne. The buhrstone of South Carolina and Georgia, by 
their fauna, would appear to be synchronous with the above-mentioned 
sand group of Alabama. The O. Ge eorgiana may be of this age, or im- 
mediately succeeding it, but does not occur in the older Eocene, though 

it might be inferred from some accounts of Shell Bluff that were asso- 

of from four to ten esi thickness. : This co mplete separation 

and appears everywhere to have been secidoaty: introduced into the Eocene 

fauna, and to have had a short existence compared with 0. selleeformis, 
as a deposit of six feet is the greatest thickness record 

6. On Human remains in Belgium ; by Mr. Dupont. ._ (Continuation 
of the account on pages 121, 122, of this volume. )—Mr. 
very recently explored three other — in the valley of she Lesse ; 
bringing up to twenty-two the number of those which he has examined 
eet vicinity ant, since the unions of his researches, un 

é 
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they have presented facts important for the understanding of the relations 
between the human race which inhabited the country at the period of 

. = 5 & 5 o ie} & ee 9°] b>) o nay a) z 2 e i= fe) @ ° wr = iJ S in that cavern, which seems 
nevertheless to have been perfectly adapted for habitation, being easy of 

access, spacious, well lighted, and very dry at that period, as is shown by 
the absence of stalagmites between the lehm which then covered 
floor of the cavern, and the pebbly clay which is of a date subsequent to 

ere 

sandy and argillaceous like the lehm; 1, the same, modified and mixed 

With vegetable remains; in this last bed, which forms the present floor 
of the cavern, are found some flints of the knife form and a small hatchet 

of sandstone, polished and irregular in surface. : 

The third eavern, called the cave of the Nutons of Gendron, is situa- 

ted two thousand five hundred meters {in a straight line) above the cay- 

erns of Furfooz, on the left bank of the Lesse; but as the river describes 

humerous curves between the two localities, the real distance is more 

than eight kilometers, This cavern is at an elevation of about seventy 
Am. Jour. Sct.—Szconp Sextus, Vou. XLIII, No. 128.—Mancu, 1867. 

34 
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meters from the river, near the village of Gendron: it is excavated in 
the psammite formation of Le Condroz. That is a schistose formation 

with some calcareous beds alternating. The limestone has produced in 

this cavern stalactites, which have cemented the schistose beds together, 
and have preserved it from the caving-in which is very frequent in caverns 

of this sort. Width of the cavern at the entrance two and one-half meters; 

length, fourteen meters; it terminates in the form of a wedge. bh 

Mr. Dupont visited it for the first time, he was able to penetrate only to 
a distance of eight meters; at that point the passage was obstructed by 
little columns of stalactite and cones of stalagmite. The soil is formed 

‘without ornaments or remains of industry, itself resting upon the rock. 
The soil covered the clay only from a point eight meters’ from the en- 

covered laid transversely. Then the longitudinal arrangement of the 
i i i ead 

extended, like those of the preceding rows, parallel to the axis of 
cavern, Among the human bones were 
-hens, &c. At the entrance of the cavern was found a very small frag- 
ment of cretaceons flint in the form of a plate, with three fragments of 
coarse potter pon the slope of the escarpment, immediately under 
the opening of the cave, lay two large plates of schist differin from 
that of the cave and of the surrounding ne of these plates cou ; se p 
measured 1°50 meters in length by 85 centimeters in breadth ; the other 

1:05 meters by 1°65. 

_ After the comparative examination which was made by Mr. Bruner 

Bey of the human remains found in this cavern, one may say, in general, 

more elevated and more slender. Nevertheless, the genian eminenc 
i i ces in thi n the 

esc a 

See eee 
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is circular in all. In one jaw with very high horizontal branches, the two 
first molars are of equal size: that is a fact which is observed also in the 
jaws of the reindeer period of Furfooz. The molars have likewise only 
four tubercles. Finally, in two pieces there exists also a strongly marked 

rounded ; the glenoid fossz are narrow eep; the post-mastoideal 
part is very thick, and the depressions of the inferior cerebral lobes 
the inner surface are deep. Thi peculiarity is noticed likewise on a 

gh line is very prominent, although flattened. 
rom what has been said above, it is seen that the Cave of the Nutons 

of Gendron was a sepulchral cavern. But when did it serve that pur- 
9 

is confirmed by each new exploration, without having offered as yet a 

of pebbly clay, and on the other by the present time. The mode of 
burial indicates great antiquity ; it can scarcely be met with except in 
the dolmens, 

We have said that three fragments of coarse pottery were found at 
the entrance of the cavern. Mr. de Mortillet, who has examined them, 

describes them as follows: 
“Two of the fragments evidently formed a part of the same vessel, 

and traces are seen of the bourrelet which formed the opening ; the 
other is red on one side, black on the other. This pottery was made by 
hand, without any use of the wheel. It is very poorly baked, and con-— 
Sequently has not passed through the oven. Powdered calcite was mix Ja 

with the clay, to give it consistency, and prevent it from cracking while 
drying and especially on the approach of fire, the baking being done 
probably before the vessels were perfectly dry. The outer surface of the 
fragments shows a polishing which has left numerous little strie, as if it 

been done with a bunch of grass or straw dipped in a barbotte (fine 

\ 
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In regard to the origin of the humus or soil which covered the skele- 
tons, it is quite difficult to explain. It is certain that the existence of 
e humus, and consequently the introduction of the leaves which forme 

it, is more ancient than the layer of stalagmite which covers it, a layer 
which attains, in certain places, a thickness of six decimeters. It is cer- — 

tain also that, since the formation of the layer of stalagmite, no more 

caves presenting themselves in many Pp to the men of that to 

serve exactly the purpose of dolmens, and exempting them from erect! 
monuments whose construction must then have required great labor. 
We are thus led to consider sepulchral caverns as natural dolmens, which 

prastaty in the peri reindeer or in the period of poli 

to see the light and smoke until the last of April, or four months. 
told by Mr. Richardson, who keeps a good hotel at Kilauea, that from 
his place he occasionally saw steam rising from that crater during all 
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May. It now seems quite extinct, and though the action for two months 
was vigorous and the light vivid, the lavas never overflowed the rim of 
the great crater or burst out laterally. Like most of the eruptions in 
Kilauea, the action was confined within the walls of the old jae 

In n May, June, and July, the action in Kilauea was grea ased. 
It was often intense and vehement. ‘The old south lake (Halonteu9 
overflowed several times, and a chain of lakes, three, four, and sometimes 

@ or six, opened on a curved line from N.W. to N. and N.E. from 
the old lake. The action in this chain of lakes was often violent. Jets 

ae oe half a mile wide. The new sepia lie in strata of 50 to 
100 feet in thickness. Cones and domes of java were also raised, and 
yawning fissures opened, interrupting the stose e in crossing the bottom 
of the crater. At different times, and sometimes for many days, the 
fiery flood swept up to the path by which priori go into the crater and 
cut off all ingress by the usual route. Many parties were obliged to 
view the surging waves from above, without being able to enter the crater. 
Occasional earthquakes shook — —wee of rocks from the walls 

in Kilauea = been feebler, but we have no assurance that it will not 
increase at any time. 

There has bes a vast filling up and an upraising in Kilauea since 
1840, Should you now visit “it, you would recognize nothing except 
the outer _— ete the surrounding regions. Internally all is changed 

and all is n The lavas now stand higher in the crater than betore 

Calaveras ionithede he 4. D. Warrsey.—This skull was taken ‘otsids 

S R 4 olf 

ul 
am 8 é a $ gg s = 

Fe 
section of the various deposits passed ing eg 

, to rock : 
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1, Black lava, - - - - . . 40 feet. 
2. Gravel, - - 4 - P 3 

3. aa lava, - ek ae 30 “ 
4,G - - * a 5 Lg 5 « 

5. Light lava, . arene - - ii 
6. G jetta tee (set wie gg 
7. Dark tes laity - - - - Dias 
8. Sate - ee - - - Bauer 
ay 2 eeclheage ety oo SORE a OE 

10. Red var’ : - - s = = 7 

153 feet. 

The skull was a pesttediniy to Mr. Matson, in bed No. 8, just above 
the lowest stratum of lava. With the skull were found fragments of 
silicified wood, ike whole being covered and partly incrusted with stony 
matter, so that the fact of its being a skull was not recognized until after 

h Ps Mr. Scribner’s hands, by whom it was cleaned and 

presented . 
he skull is ane by. Mr. Matson to have been taken from the shaft 

be wag 25th, 1866, and it came into m my hands in the July — 

was procured. A careful i oe into = the circumstances of the alleged 
discovery, and an interview with all the persons who had-been in any - 
way connected with it, im abies pee my mind the conviction that the 

acts were as stated above, and that ivan was every reason to believe 
that the skull really came from the n assigned to it by Mr. Matson. 
Still, as it is me aan igians désivabha that as — an amount of evi- 
dence as possi ould be accumulated in regard to a discovery of so 

much importance, 7 tale arrangements that I arent. be ak ame 

ever the eopened and the water taken out, a ta 
future meeting to be able to lay before the Academy the results of a 

, examination of this interesting — and of further excava- 

tene:te:the: bed from which the skull w 
eager the correctness of Mr. Mataon’s 8 saat ale this relic of hu- 

lived at a very ron lly speaking), and ane 
epoch of (es Sees Tolnam after” 
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g 
and, as seems to us highly probable from a careful consideration of the 
geological structure of the region, previous to the glacial epoch of the 
Sierra, and also previous to the erosion of the cafions of the present 
rivers, No pains will be spared, however, to investigate all the condi- 
tions of the occurrence of this skull, and they will be fully reported on 
at a future time. 

cia of bone wedged in the cavity. This she h : 
according to Dr. Cooper, a species now living in the region where the 

. skull was obtained. Although not competent to express a nion 

older than the Carboniferous or Devouian, in the mountain ranges near 
Austin. This expectation has been realized, and we are now in posses- 
Sion of a very interesting collection of fossils, obtained by Mr. A. Blateh- 

ley, in the vicinity of the Hot Creek Mining District, about one hundred 
miles southeast of Austin. This collection enables us to state positivel: 

that both Upper and Lower Silurian rocks occur in that district, and 
that they are well filled with fossils; not less so, indeed, to pene 

the specimens received, than the strata of the same age in New York, 
Ohio, Iowa, and Wisconsin, which they paanile in a most marked de- 
Sree, both lithologically and paleontologically. saeleaion 

The fossils “Sige the Hot tie district are mostly weathered out on 
the surfaces of thin slabs of bluish-gray argillaceous limestones, and are 
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crowded together i in the same profusion with which they have often been 
noticed by myself and others as occurring in the Lower Silurian shales 
and limestones of the Wisconsin lead region, around Big Bay des No- 

quets, and in many other localities in the country bordering on the great 
akes. 
Both the upper and lower divisions of the Silurian appear to be repre- 

sented by the fossils of the Hot Creek District; but the crept Silurian 
seems to be much the most prolific in fossils, as is the case in Wisconsin 
and Iowa. The particular period to which these ev Silurian forms 
may be referred is the Trenton, including the Chazy, Birdseye, Black 
river and Trenton limestones of the New York geologists, and the Buff 
and Blue limestones of the western surveys. Nearly all the prevailing 

of the eastern rocks of this age are represented in the 
collection, namely, oa Gasteropods, Cephalopods, Crinoids, Tri- 

lobites, and Corals; and there are among them several of the most 

New York, and the rocks of the same age ‘farther west. 
fragments of Trilobites, two or three different genera may be ras 
ne en Asaphus, which is represented by a species apparen 

ere are also fragments of Crinoids or Cystids closely ete, 
the | species figured by Hall, in the Paleontology of New York, vol. i, as 
Lchino-encrinites anatiformi 

The rocks containing the above-mentioned | fossils crop out in the sides 
a deep cafion; and ove erlying them, - a perpendicular distance of 

about a thousand feet, is a series of beds containing numerous fragm 
of corals and crinoids, silicified and pera out from the surface of a 
bluish-gray limestone, which I refer without much doubt to the age of 
the Niagara limestone of New York. Among the corals, Heliolites spt- 
nipora and Syringopora are recognizable; and among the € crinoidal frag- 
men stems 0 ica — to be ct nus orna 

and lying 
one hundred and fifth meridian. Dr. Hayden says, in his paper, on t 

- and Natural History of the Upper Missouri, published in 1862, 
that “ hitherto no indications of the existence of any other member (than 

ited 

represented in the Rocky mountains, although no fossils of that member 
the se res have been as yot dincovered anywhere tothe west af th 



Mineralogy and Geology. 269 

On the Mexican Boundary Survey, a few fragments of fossils were 
found in the superficial detritus, near El Paso (longitude 106°), which 
indicated the existence of Silurian rocks in that vicinity; but none ap- 
pear to have been found in place. Professor Hall remarks that “the 

the Carboniferous, this reference can only be taken as expressing a con- 

. remarkable fact that these rocks have not been di : 
mountains; and should farther explorations fail to reveal their presence, 

-it will throw a new light on the history of the physical development of 
the central and western portions of this continent. Taking into view 
what has now been communicated, and what was stated in my previous 

Among the specimens collected by Mr. Blatchley, as also by Mr. Clay- 

ton, Mr. Melville Attwood, and Dr. ©. L. Anderson, and now at our office, 
there is a considerable number which demonstrate or existence of an ex- 

from each other. recent 
than the Jurassic, in Nevada, has not yet been proved ; but, as Mr. Gabb 

at the hands of Messrs, Meek and Gabb, or other competent 
gists; and we expect that our.collections from that state will be largely 
increased during the present year.—Proc. California Acad. Nat. Sc., 
Ni, 307, : 
4m. Jour. Sc1.—Szcoxp Series, Vou. XLII, No. 128.—Manca, 1867. 

35 
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10. Hozobn.—At a meeting of the Natural History Society of Mon- 
treal in January last, Dr. Dawson exhibited a photograph of a remarkable 
specimen of Hozoén Canadense, found the past summer in the Lauren- 

tian limestone of Tudor, Canada West, by Mr. Vennor, of the Canadian 

Geological Survey, and which had been examined and described for Sir 

Logan by Dr. Dawson. The rocks at Tudor and its vicinity, which, 
according to the observations of Mr. Vennor are Lower Laurentian, have 
experienced less metamorphism than is usual in neat of that age, 
and this peculiarity gives especial interest to the present specimen, which 
is contained in a rock scarcely altered and in a condition ae essentially 

different from that of ordinary Silurian fossils. 
The matrix is a coarse laminated limestone of a dark color, and con- 

taining much sand and finely comminuted carbonaceous matter. The 

fossil itself is of a flattened clavate form, about six and a half inches in 
length, and with the septa of its chambers perfectly preserved, exhibiting 

on one side a well defined marginal wall produced by coalescence of the 

septa, and apparently traversed by small orifices. Un ae r the microscope 
the minute structures of Hozod “ene can be detected, though less 

included in the serpentinous limestones, and as cectioelag the prs 
tions raised i in some quarters to the or ganic it of f Hozoon. The s ci- 

species of Eozo6 pes ntreal Guzette, Jan. 29, 1867. 
1, . Fossils i in the Auriferous rocks of California ; by W. P. Brake, 

(from a notice of the meeting of 0 California Academy, Aug. 20, 1866.) 
—Prof. Blake read a paper upon a “ New ee vm Fossils in the Gold- 

ing Rocks of California,” and exhibited specimens of Ammonites from 
a cut on the line of the Central Pacific Railroad, near ‘ar Colfax. Although 
thes sen exe was quite perfect, it was not sufficiently so to ena- 
ble seen. Prof. Blake remarked that these fossils were 
atenholy: of. the secondary period, and that they were apparently spe- 
cifically identical with those from the American river, in the same vicinity, 
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quartz vein exists, and the rock of the hill is profitably worked; some 
forty tons per diem are crushed, yielding from two to twenty dollars per 
ton—averaging from five to six dollars per ton. 

12, On the Crystalline form of Pachnolite; by A. DesCuorzeaux. 

Calculated, ry 

m on m in front, ==. 98° 34’ 98° 40’ 
. on w lateral, = 81 26 ; y ¢ macle 
+ on 53 (planes 4 in figure) adjacent, = 108 15 

6} on $¢ tacent = 94 13 94 13 macle. 
moi adjacent, © ee Os Blk 
$9 on b} opposite, 52 46 52 46 

Edges °! : ™ adjacent, = 146° 45/ 
by m 

Base p:m = 90 20 
Plane single of ‘the basi 98 33 547 
Plane angle of the lateral faces, 90 16 48 

The plane of the optic axes is perpendicular to the plane of symmetry, 
m 

and makes an angle of about 10° to 15° with a normal to the edge ts 

and an angle of about 23° 15/ to 18° 15’ with a normal to the edge a 

One of the bisectrices is normal to the plane of symmetry; the other 

makes with the edges ” and bb the same angles as the plane of the 
m 

crystals rest upon small, translucent, erystalline lamine, which appear 

possess different optical properties. Is this mineral 2 These 

ake a transition stage between cryolite and pachnolite, 

| 
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iil, BOTANY. 

Ai rt ecient ; recensuit et descripsit Dr. FripEricus Winer. 
Breslau, 1 . 286, 8vo.— While awaiting the oe of the 

neral atsbeodethte of the order, contributed by Dr, Andersson to the 
rodromus, and of the Jcones Salicum he has also prepa ared, we receive 

this beautiful volume, in whic ny sian restricting his attention to 
the European Willows, has yovised these with much detail and oe 

which different sce have pr opos . Dr. Wimmer himself arranges 
the Willows of Europe under eleven tersely characterized tribes, each com- 
prising from one to six - gar e admits only 31 to the rank of genu- 
ine species, reducing a mber to mere synonyms, and having well 
characterized these in ‘ee. hs half of his volume, he devotes the rest to 

Salices hybride. These hybrids, 57 in number, and chief m 
cording to their akon ee are disposed under fourteen wiiaiohe and their 

synonymy is fully indicated. whole work gives the —— of 
being thoroughly reliable and excellent. 

Specie det Cotoni descritte da Firrepo Par.atore. vin 

1866.—Professor Parlatore’s essay upon the yee question of ‘the 
species of Cotton was called forth by a Royal Italian Commiss —_ and 
is dedicated to its President, Devincenzi. The Soren s of 6 ges, 

4to, is divided into a general history of eotton-plants, in italian, and 

the description of the species, with the characters and full synonymy, are 
in Latin, but the farther details in Italian. He describes seven species 

(besides referring to as many doubtful ones): @. arboreum, or Tree Cot- 
4 eum, the common herbaceous Cotton; &. Barbadense, or 

been sini d variously ‘confounded with others; and G. Sandvicense, also as 
ies from the Sandwich Islands; but this has already been 

lished a Dr. Seemann, under Nuttall’s name of G@. tomentosum. 

5. 

nted in : 

d by the ay pt of the Royal Commission, 
through the a 

oniferce, bh is well known that Prof. Parlatore nee nee 
the Conifere for the Prodromus. We have from him his study of the 
organography of ec flower and fruit of this pre r, a memo’ pent 
ne ane of the Muse um of a oe at t Florence, written in 

A separate little sheet contains characters, given in advance, of a few 
new Conifere: among them a Larch of N.W. America, Larix Ly 
remarkable for a cobwebby woolliness of the young shoots and icaf-bude, 
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eerie of the latter with a fringed margin. We have from the same 
author his 

Considérations sur le Méthode Naturelle en Botanique. 8vo pamph. 
Florence, 1863.—A good historical view of the development of the nat- 
ural method, with some pertinent illustrations of the obvious importance 
in all the divisions, from highest to lowest, of looking to types and the 
ensemble of characters rather than resting upon single points,—in other 
words, of carrying the spirit of the natural rather than of artificial sys- 
tems throughout the whole domain of botany. 

T 

= a oe a s 8 4 e. ej = a = ° = ot o 

Sse 
oe 
3 ca & =. iy os ° 

be 
on (=) f=] 5 s S&S = ro) s na i) 

fe the first paper he ever comm a scientific society, 
that published in the Philosophical Transactions for 1834, on the evolu- 

gen gas by plants in the da ‘ Da udes : 

engendered by the various processes of putrefaction and decay,”—engen- 
dered, we may add, as much by decaying vegetable as by animal matter, 

_ 5. Morphology of Stamens, and use of Aborti 
number of the Pedi Chronicle, the editor, in giving a full account 

Dombeya angulata,—a rare plant, which has just flowered at Kew,— 

describes as follows the morphology of the stamens, and the remarkable 
assistance which the staminodia, or — stamens, seem to render as 

weens, carrying pollen from the efficient stamens to t Ss. 
“The stamens in thie plant, as in all the Malvales, may be looked upon 

48 compound: while the ordinary stamen corresponds to a simple leaf, 
the Groups of stamens in the Mallows and allied orders may be regarded 

equivalents of compound leaves, united together at their’ bases, 
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Some of the lobes or leaflets of these compound leaves bear anthers, while 
others are destitute of anthers, and constitute the barren stamens or stam- 

i me light is thrown on the uses of these barren stamens by an 
examination of the plant now under consideration. In the fully expan- 

ded flower, the inner surface of the upper angle or point of each petal is 

about on a level with the stigma and with the tip of the barren stamen, 

the outer flat surface of which latter, as well as the adjacent portion of 
the petal, are often dusted over with pollen, the true stamens neverthe- 

less being at a considerable distance beneath these organs. In less fully 

developed flowers the barren stamens may be seen curving downwards 

-— : a. o = g s i] S a 3 &. 4 fs:) o a @ 3 o o S oh o 5 co = ro) ® ef o ® J ° at | nae os oO 

enced by it. The presence of pollen on the upper and inner corner 0 

and they show how an organ spoken of sometimes somewhat contempt- 
usly, as barren, rudimentary, imperfect, or the like, may yet play an 

important part, both in the architectural plan of the flower, and in its 
life-history.” 
We venture to suggest that, although this curious arrangement may 

serve to ensure a certain amount of self-fertilization, yet it must likewise 

studied in relation to the action of insects which probably visit these 

flowers, and, we fancy, may have something to do either in the deposi- 

the com 
leaf. In another class of cases, anteposed parts are likened to intrafolia- 

i Bie G8 eeous stipules, 
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6. Remarkable union of two trees; by Payson W. Lyman.—Near 
the village of North Chester, in Hampden Co. Mass. there stands a 
remarkable elm tree (Ulmus Americana), of which the annexed sketch 

dea. 

wooded hills rise abruptly. It is con- 
siderably exposed to the light, being 

Its diameter, near its 
y 1} feet, gradually diminishing in size 

toward its junction with the latter, where its diameter is a inches. 

n 

ability of this supposition is enhanced by the statement of the gentleman 
who owned the land‘forty years ago, that the tree then stood on the line 

arch, sup : 
bent over to form part of the fence. He further states that, if he re- 
members correctly, the branch now forming the arch then extended be- 
yond the tree with which it has united. t 

The arch runs lengthwise of the ravine, and, together with the trunks 
which rise from it, derives its nourishment from both sets of roots. 
these three intermediate trunks, that on the left is 14 inches in diameter, 
and attains an altitude equal to that of the main trunk on the left of it. 
The diameter of the second is 11 inches, and of the third 6 inches, the 

% Person desiring . 
- half-mile north of the village of North Chester, to a saw-mill, where - 

would ¢ i ® would cross to the east side of the stream, traverse the fields, and 

climb the hill, following a little ravine for a distance of forty or fifty rods 
the edge of the woodland, where he would readily discover the tree, 
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It is somewhat difficult of access, but would repay any a interested in 
objects of this kind for the trouble required to reach it. It has been 
nown more or Jess to individuals in its vicinity for a years at least, 

but has never attracted very wide attention. 
Amherst College, Jan. 15th, 186 

IV. ASTRONOMY AND METEOROLOGY. 

1, November meteors in 1866.—Accounts of the grand meteoric shower 
on the morning of the 13th—14th of November continue to reach us, 

We compile the following summary. 
7 eh In the Sandwich Islands (W. long. 158°, N. lat. 21° 15’),—Mr. 

ooke, with seven others, saw 317 meteors in five hours on the 

night of Nov. aT 1866. 
rh to sg PM. - meteors. Sky clear 

Cloudy nN. E, 
- . = i AM, ri ~ Sky half gpetiowinrs 
a I “ 2 “ 63 “ Clear. 

- 2° Ses “Tae Clear. 

Total in five hours, 317 = 

was no special radiation from Leo, A few brilliant meteors 
were observed between 3" and 4° a.m, but they were not as numerous 

ev 
These observations serve as a continuation of those in the United 

States, and show that there was no revival of the shower directly after 
our dawn. 

(b.) Asia Minor—Rev. A. T. Pratt, M.D., in a letter from Marash, 
Turkey, gives the following account of the shower as seen at 1 — 

“ After midnight, we did not look out till 2" 45™ a.m., when 
decidedly frequent. Miss Spencer, who is living with us, we sled 
we went out and took our station to count them, hog result as —— 

w N.W. Tota’ 

From % Om to 3h 15m, 200 “998 498 
1.” 8 oO 300 566 866 

in ; 30 “3 45 486 662 1,148 

i Abt @ so numerous after this as to make it impossible to count 
them; falling by dozens and scores at a time till a 45 30™, when 
from ‘O™ to 4" 40™, in the southwest, were counted 200,—the num- 
ber beet snags decreased ,—when we were compelled to leave the 

1s In Tedta teeep i. "Wood; a letter to his son from Abmed- 
uggur (N. lat. 19° “tat AY fone, 74° 55 55"), says ae he watched all the 

and that 

i: a shower of hea At one time he counted 100 i in five min 

* It is not certain, however, whether these were seen Sits 4 
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One meteor left a train which moved westward, being visible for five 

d.) In India—Rev. Edward Chester, — from Dindigul (N. lat. 
10° 25’, E. lon. 78°), says: “For a few moments I began to count the 
meteors, but thev came so thick and so baat f a time that I had to 
give itup. Isaw thousands. I saw nothing else from 4 o'clock until 
ag and even saw some within acing minutes of sunrise.’ 

(e.) In the NV. Atlantic—Mr. E. Guillemin,* at sea 45 miles N.E. of 
Flores, saw the meteors cross the sk inn E. to W., with Jong trains. 

narrow cloud 10° high lay along the horizon. From behind it, from 
a point N, 59° E., luminous trains shot across the sky. The parallel 

e 
Which crossed the zenith rose perpendicularly from the eastern horizon, 

and leaving behind an immense phosphorescent are, disappeared low in 
west. From 10" to 11> the stars appeare either isolated or in 

groups of two el three, at intervals of from four to twenty seconds. 

They nptes with uniform ology © nd had a mean duration of flight of 
Seven or eight seconds. After 11 o’clock the display gradually dimin- 
ished, pe ended about half padi three in the morning. 

At Cape of Good Hope—Mr. G. W. H. Maclear reports (Astron. 
Monthly petines) between 10" p.m. and 135 a.m. 33 meteors seen at the 

Cape of Good Hope. Between 13" 3" and 16" 21™ a.m. they saw 2742, 
Of — cose were 1774 between 13" 51™ and 14° 36™ 458, that is, in 
pet three-fourths of an hour. The number of observers is not state 

astern Asia.—There appears to have been no remarkable display 
at Shanghai and “: Stes aac in Japan a watch kept that night de- 
tected nothing unu 

h.) At Ath Selah J. F.J. Schmidt peti gre cage for one 
observer for the twelve hours from 6" p.m. to 6" A.M. observations 
made at Athens. There were different person actualy inches ng durin 
the Separate hours, but allowances are made for perso nal peculiarities. 
During the two critical hours, 28 to 4" meg no direct count was kept up, 
The following are the numbers : 

6 6 133 785 (2) 
¢ 7 980 405 

50 1055 (?) 125 

veathe. e Paris and Rome the weather was unfavora 
: A. Quetelet, at Brussels, locates the radiant at R.A. 148°, N. Dee. 

24°, ” The time of the maximum was, he thinks, about a quarter past 
one o’cloc 

(.) i Great Britain —At Edinburgh one observer saw follow- 
ne a Ree in successive minutes from 12" 58™ to 1" 38™ (G, m. time), 

‘omptes Rendus, Ixiii, 961. Compare this vol., ae 
aie Si Sci.—Srconp Series, Vou. XLIII, No. 128.—Manca, 1867. 

36 
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another person keeping the record. The sums of the columns give the 
numbers for each five minutes. 

2 38 40 44 33 
80 36 29 35 31 30 
82 30 30 23 
60 64 40 52 29 2 
60 38 41 50 29 23 

178 212 168 132 

Shea i next ase hour were seen 395, making a total of 1492 for 

one observer in the hour. Similar records of numbers by other observ- 
ers are given in the Astr. Soc. 

ir Jo -Birecgine located the radiant at long. 142° 20’, lat. 10° 15’ 
Since this point is very nearly—perhaps exactly —90° from the sun, 8 

concludes that “the orbit of the meteors is very nearly circular and the. 
motion retrograde. He adds (Astr. Soc. Notices, xxvii, 21), “ How far 
this conclusion of a retrograde motion of the meteorites’ revolution 
round the sun—a conclusion already, I believe, aivivad at by Mr. New- 
ton—is compatible with the truth of the ‘nebular r hypothesis, > we may 
leave it to the advocates of that hypothesis to consider.” 

A train observed by him remained visible six minutes, drifting slowly 

southwards over a space 8° or 9°, and at the same time changing its di- 

rection so that at its ened it was at right angles to its original 

position. 
Mr. A. S. Herschel gives (Astron. Soe. Notices) the following deter- 

minations of the radiant. Most of them are from i recorded by dif- 

ferent observers upon charts of the British Association 
, N. Lat. Long. N. Lat. Long. 

ta1°" 6" 10%" | 144° 45’ Oo" 4° 145° 40’ 11° 52’ 
142 41 10 58 141 387 TP 79 1438 41 
ST 6 143 31 9 28 143 12 10 8 

142 #10 10 15 141 36 9 27 142 58 
142 28 49 146 41 10 20 142 51 10 42 

a at Greenwich were remarkably quiet during the night. 

psc Challis ton an unusual glow in the atmosphere during the 

1) Observations with the spectroscope.—Mr. A. 8. Herschel and Mr. 
John Browning were provided Cait spectroscopes arranged for direct 
vision. ae preiclan says (Astron. Soc. Notices, 1867, p. 77): 

“ After catching a few etter in di fferent isan a I at rength de- 

a. s 
“From the rapid flight of the meteors rendering the spectra very diffi- 

cult to ~“— I cannot pretend to speak with confidence of the appeat- 

* There is an t misprint in the 26th line, 87 ofthe last number of te 
Journal, in Dr. ould's lithess For 12b 39m Qs, ‘en 128 som 
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ance of the spectra shown by the prism, but I saw a great difference 
tween the spectra. I believe that I saw spectra of the following kinds: 

“A. Continuous spectra, or those in which a ole of the colors of 
the solar spectrum were visible, excepting the rays. 

“B. Spectra in which the yellow greatly prepndertd but which in 
ay other respect resembled those above desétibe 

“C. Spectra of almost purely Dorney s yellow heht, oe with a 
faint continuous spectrum, that is, a fai e of red on one side and 
green on the opposite side of the yellow Hab of the spect 
igs sents of purely homogenegifs green light; of this kind I only 

saw t 
eh thet A acd ss Prigg bs Sa of several trains. The light 

which was most] y blue, gre n,sor steel gray, generally appeared homoge- 
neous; but this sh have agi: 

» in which blue are , perceptible 
As was indented 1h the last ee a of the Journal (p. ae the eastern 

limit of the shower must have mens in Central Asia. It was a little east, 
however, of the line there give 

Several papers concerning che theory of the meteors by Schiaparelli, 

Faye, LeVerrier, Peters, &e., of which we had intended to give,® here an 
abstract, must be defe rred to the next Pp a8 of the Journ 

. New minor planet, Antiope, @).—Dr. Luther discovered a minor 
planet on the Ist of October, to which the name Antiope has piren. 

minor planet, @ —The ninety-first minor ce was fp 20 

ered by Mr. ula ay at Marseilles on the 4th of Novem 
4. Comet.—Mr. Stephan pay fea a Feo cane on the night of 

the 22d of ees in R.A. 2" 34", Nar 
5. Aurora Borealis at bah at Wee 2 by A. . D oakired (From 

a letter to the oe dated Highland, Madison Co., Iil., Nov. 11, 1866.) 
—I find in No. 119, 2d series of this Journal, (Sept. 1865,) observations 
on the aurora ie Aug. 3, 1865, at your city, among which I notice some 
remarks on the change me color of auroral streamers, from white and yellow 

into a rosy hue; which the observer attributes to the effect of “ sunlig 
striking the ‘tops of those streamers at ae height of several hund 
miles—as it ave been at that hou —above the earth’s surface.” 
The learned pier of the said communication calling the attention of 

1800, Aug, 12, 9-4 p. A group of splendid streamers appeared - N. 
15° W., white at first, bat iene into purple above. 

1860, Sept. 6, 8:33 p.m.—A bluish glow, N. 30° W., issuing a cluster 
of red streamers: the ey shifted cae toward Ursa Major, color turning 

smoky cumulated mass, out of which a perfect sea of streamers is seen to 
issue, . streamers are white below, purple above, the most vivid red 
being always toward the middle of the streamer. 
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10°25.—E. and W. the streamers incline toward the horizon, and as- 
sume the deepest red hue, while in the N. the color is much aler. 

1861, March 9, 8:20 p.m——The dark rh has sic. et vanished 
and a semicircle of streamers has taken its pla ey reach as high a 

the pole-star, and assume a red hue above an altitude of 25°. 
beautiful color is at both the eastern and western extremities. 

Observation made on Durham Terrace, Quebec, Aug. 7, 1862, in 

bright moonlight. Yellow streamers rose from N.E. to N. W., Ase base 

being at an altitude of 25°-28° and the tops reaching the zen 
These streamers appeared stationary, but the intensity of the light moved 

saa through theft feet from E. to W. and ahr dec flo — 

upward along the streame. (Same observation at 8°10 
on St. Lawrence river, near Trojis-Riviéres, moon alla very brightly, 

Streamers of yellow hue. 
1862, Oct. 3. —Fall moonlight and display rather indistinct on accou 

of it. I noticed the sky to turn purple in the E, at a low altitude, ie 
at the beginning of the aurora. 
Feb. 20.—Near the moon there was a patch of pale carmine, of alter- 

nately increasing aud decreasing intensity. 
In general, hav e never seen a single streamer that was not Baal hens 

certain altitude. At the moment of issuing, the beam is white a 

brightest at its base; as it increases in size, it generally attains a motion 
along the horizon to the west, and also the intensity decreases below and 
appears greatest in the middle of the beam. When the beam has 
reached its most westerly shee then the base vanishes and the top 
appears brightest, the stream pears as an isolated a ter of more or 

less baat light of varying inte, until it begins to 
of 

purple also 
T have also noticed that the condition of the atmosphere has great in- 

fluence on the color of auroral light. By hazy weather streamers ap- 
pear red, nearer the horizon than by a clear transparent sky. 

{V. MISCELLANEOUS SCIENTIFIC INTELLIGENCE. 

1. ee of a Meteoric Iron from Colorado ; by Dr. C. T. Jackson. 
a letter to one of the anes dated Boston, Nov. 10, 1866.)—I re 

aired last Tuesday, Nov. 6th, iece of meteoric iron from Rev. 
ompson, who brought it Son roti and oe had negotiated - for 

the lade mass with the intention esenting 

agency of a friend in Denver City has secured the ori riginal mass, said to 
be two feet in diameter, for his eabinet. It appears from Mr. Shepard’s 
letter to me that it is the same mass that is pas seen in the last (Sept. 
No. of your Journal, page 250. I made the chemical analysis of it be- 

fore being aware it was the — meteorite weg and since no prev 
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ous analysis of it has been made, I offer mine to you for the Journal, 
Prof. Shepard expressing a desire that it should be published. 

The piece of meteoric iron given me by Mr. Thompson, who brought 
it from Colorado, _ weighs four ounces, It has been heated in a forge fire 

the ean, was a crust about one-eighth of an in ch thick, sone 
of sulphid of iron. This base in the unaltered meteorite is a bisul- 
phid of iron mixed with oxyd o 
o eae of the clean Aa aid ‘off from the mass has the Sp. gtos 

chemical analysis Bs the most approved method, separating the oe 
iron from the nickel by succinate of ammonia and determining the nickel 
as oxyd of nickel and hee analyzing this oxyd for cobalt and co per— 

are as 

trae iron, -? - - - 90-650 
“ nickel, - - - - 7867 
* cabal, - - - - 0-010 
red - 0°020 

seta oki consisting of a a little silien} schrei- 
bersite and chrome as prov se by ih in- 
precedes 0°950 

99°497 

2. Hothaices ¢ in China; by 8. W. Wiittams.—On Tuesday at 6 P.M. 
on J une 5, 1866, a thunder storm came fr ortheast, and broke 

4 
peed to cease. The shower taeréd forty minutes, leaving the yards 
re with hailstones, but as pe wind was light no damage was done, 

€ very largest stones were 4 to 44 inches in circumference ; the pre- 
vailing shape was conical, and almost all the stones exhibited a ‘aiet of 

Strata of air through which they passed in their descent m 
of very apie degrees of temperature to pr roduce nee reer layers 
of ice and snow in the stones. Such hailstorms are not frequent in the 
North of China, and the people say that this one is the most remarkable 
since J uly, 1838, when the stones were like oranges and apples and mel- 
= for size, and "itd great damage to dwellings and trees. 

U. ff Coas : Su urvey.—The eminent mathematician, Prof. Pierce of 
Havari inted to the office d Superintendent of oes — 

office has recently been filled i the appointment of Mr. Ce 
Son, one of the best zoologists of the country. — ah ae 

z 
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OBITUARY. 

Prof. Bacur.—The death of Professor ALEXANDER Datuas Bacue, just 

announced, will awaken profound regret throughout a very large circle 

of —— friends. For the last thirty years he has been intimately con- 

nected with the progress of American Science. In some important de- 

Gherenastits he, more than any other man, may be regarded as the leader. 

He was eraduated at the reeves, Academy at West Point, in 1825, 

holding the first rank in his class. He was immediately appointed As- 

co . ——_ . bn ha in th Academy, and occu pied the position 

e yea ving as an officer in the Corps of Engineers for 

Kies, years, ‘ha saaiied fe accept the oid of Natural cae 

and Chemistry in the University of Pennsylvania, to which he ae 

in 1827. After filling this place with distinguished success, for an 
ber of years, he was called, in 1836, to the presidency of the Girard Col- 

lege, then recently dain btiahied3 in Philadelphia by the princely bequest of 

Stephen Girard. Six years later he received and accepted the appoint- 

ment of Superintendent of the United States Coast Survey, a post made 

ew men could have carried to it such ample scientific preparation 
much iastion! wisdom, and such signal, almost unrivalled, adini nis- 

sits talents. His annual reports to Congress, growing in fulness and 

extent as the work advanced, form an invaluable series of scientific papers. 

reputation. It is well known that eminent scientists in Europe, engag 

in the vast labors of geodesy ‘undertaken by the different governments, 
have sought with eagerness for the Reports of the American Coast Sur- 

vey, and have sara them, as regards accuracy and exhaustive thorough- 

hess, in t of works upon that subject. 
He has sciitributed many memoirs to our scientific bates 2 and many 

to the American Association for the Advancement of Science, of which 
he was twice president, and always a leading T 

original researches in the more progressive branches of physical inquiry, 
and are well worthy of attention not only as substantial donieibations to 
science, but as models of research. 

Daring his presidency of Girard College from 1836 to 1841, he spent 
a year abroad under the direction of the Board of ‘Trustees, " examine 
and report upon the state of education in Europe. The results of this 

Act of Congress, in 1863, the members of that body, intended to represent 
and direct the highest science of the cou ntry, unanimously elected him 

eir first president | i a ae of six years. Unhappily for the interests _ 
of science that period has been cut short. The disease which has now — 
terminated fatally, coda perhaps by over mental action, has we gens 

months been making inroads upon his fine physical constitution, 
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impairing the vigor of his Jarge and well-balanced powers of mind. His 
friends have watched its rogress with alternate hopes and fears, and 
have only recently yielded to the sad conviction that his allotted work 

sorrowful, personal bereavement. He leaves a devoted wife, who has been 
many years literally the sharer of his labors, to mourn her irreparable loss 
and bear the burden of solitude in the midst of society. A.C. 

; pr.—Mr. Burkhardt, long associated with Prof. Agassiz as 
his artist, died on the 20th of February last, from the effects of a disease 
consequent on exposure in the course of the late Brazilian expedition. 

VI, MISCELLANEOUS BIBLIOGRAPHY. 

1. First Annual Report on the Geology of Kansas ; by B. F. Muver, 
A.M., Prof. of Geology and Nat. Hist. in the Kansas State Agricult. Col- 
lege, and State Geologist for 1864. Lawrence, 1866. 56 pp., 8vo. 

—especially in regard to the saline springs, and the manufacture of salt, 
but nothing new to science. 

The second Report is a more important work. It contains the results 
of an examination of Eastern and Central Kansas, made in 1865, and in- 
cludes the separate Reports of Dr. C. A. Logan on the sanitary relations 
of the State, that of Dr. T. Sinks on its Climatology, and the Report of 
the Assistant Geologist, Major F. Hawn. : 
A detailed section of the rocks of Eastern Kansas is first given, in which 

the classification of the Permian proposed by Swallow and Hawn is essen- 
tially retained. This makes the formation in that region about 700 feet 
in thickness, or nearly three times that admitted by Meek and Hayden 

r ii r i 

low. In this Report these strata are considered as d 
claimed by Prof. Swallow that a want of conformability may 

very important one, and deserves further investigation. ie 

_ , According to this Report the oldest rocks in the State are Lower Car- 
boniferous. The Coal-measures oceupy the surface of Eastern Kansas 
over an area of 17,000 square miles, and dip beneath the Permian to 
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the westward. They contain not less than 80 separate beds of lime- 
stone. No additional evidence appears to have been obtained in regard 

to the age of the gypsum-bearing strata immediately above the Permian, 

and none relating to the more recent formations. 

The report, contains a chapter on economical geology, which, with the 

separate nee ecaietotiea furnishes much information of value to all 
interested in Ka 

First pe “icon of the Geological Survey of Iowa; by C. A. 

Wurre, M.D., State Geologist. 4 pp., 8vo. Des Moiues, 1867.—This Re- 

port is merely a preliminary notice of the organization and commence- 

ment of the present survey during the past year. A brief Report by 

te State Chemist, Prof. Hinrichs, is appende 
of the Progress of the Geological Survey of Ni Fas Caer 

rof. W 
port 

= 1866; by P . C. Kerr, State Geologist. 56 pp., 
leigh, 1867,—A brief Report, containing some information on A§ ibe 
of the State, but mainly pace ki - showing that its geological explo- 
ration is begun again in good earn 

eological Survey of Canady ‘Sir Wu. E. Loean, Director. Re- 

port of Geo from 1863 to 1866. 322 pp.» large 8vo. Ottawa, 
1866.—This Report reached us ioe late for a notice in this place 

Co y. Report of the American Bureau of Mines. 36 to, with 
maps.—This important report is based mainly on the investigations of 
D Goessma oessmann obtained for the composition of 

0°7825, one of magnesium 0°0030, chi. of calcium 0° 0036, moisture 
0°3286— 

6. Plan e Problems in Elementary Geometry: or Problems on the 
Btementar Conic Sections, the Point, Straight line, and Circle; by 

rp Warrey, C.E., Prof, of pool th Geometry, etc., in the Rens- 
selaer Belvischais Tnstitate, 162 12mo, with ‘ pia ate and numerous 

ence especially to those of New and, 
8. Description of Fossil aR pe the ( Chinese Coal-bearing rocks ; 

3 by J. S. "Meee M.D., sit a No. 1 of oe Researches 

referred to ic ey in his paper in this ‘ocak al at p. 151. 
usée Teper: cae systématique de Ja Collection Paléonto- 

logique, pa C, Wix triéme Livrai son. Harle em, Lage 

ace 
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Art, XXXI.—On certain recent contributions to Astro-Meteor- 

ology; by H. A. Newron 

1. Radiant points, or radiant areas. © 

| For more than twenty years a Committee of the British As- 
_ Sociation for the Advancement of Scien e = annually made an 
extended report on Observations of Luminous Meteors, i n which 

ike manner, from observations ns ae fini and his as- 
Pied ts during a period of uced a similar and, 
toa Gndhtevebie extent a corre poate series of Boks points. 

€ latter series is in the erp 
Soc. ) Xxiv, 213. oa pe are in the ae of the ‘British an 

i cna appear to endure for almost any ses twenty 
hours to — or possibly ten — differing from one gee ey in wich: 
AM. Jour. Scr.—Szcox 1. XLII, No. 129,—May, 1867, 

* 
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Comparison of the epochs and positions of radiant-points of — 
. Heis stars, concluded independently by R. P. Greg, Esq., and Dr. 

From gg ena contained in the Brit. Assoc. Cata- 

logue 

Observed at ey 1849-61. 
6 s, &c., 1845-63. (R. P. Greg.) (E. Heis 
Z : Position of ale 
$| Epochs in their |3 ¢ | Distinctive! radiant. Distine-| -2 4 :| Epochs to the 
© jorder of commence- = =| numbers Right North tive z els = —— half- 

. sea ¢ 2| (Greg). Ascension. Dectina ier. FS 3|5 2 8 fe x Ped | tion az 

° ° ° ° 
1\Dec. 20-Jan. 30; 20 ii 22 76 Ai | 29] 50/Jan. 1-15. 

Aa | 15) 68Jan. 16-31. 
2\Dec. 20-Jan. 30) 18 lia 5 85 N, |285) 84/Jan. 1-15. 

Ne 0) 90\Jan, 16-31. 
3|Dec. a 4| 28 iii 68 | 17 || AG, 
4\Jan, 3} 52 i 234 51 Ks |285| 52\Dec, 16-31. 

K, |242) 51\Jan. 1-15. 

5\Jan, 2-Feb. 4) 30 iv 138 40 || ? Me |166) 52\Jan. 16-81. 
6 5-J 15 iva 173 32 MG, 
4|Feb. 4-Feb. 26) 86 Vv 147 #34 Ms; |150} 60\Feb, 1-14. 
8\Feb. 7-Feb. 26} 20 vi 136 40 My, {130) 68 Feb. 15-28 
giFeb. 9-Feb. 17} 18 vii 76 40 As | 65} 51/Feb. 1- 

Ag | 91) 87/Feb, 15-28. 
10/Feb. 10-Mar. 17} 21 viii 168 9 8S, 1170 “s 

S, {178} 7|Mar. 1-15. 
Ss {173} 23\Mar. 16-31. 

11|/Feb. 11-Mar. 16} 10} viiia| 37 | 1 || SG, | 
12|Feb. 19-Feb: 26) 10 via 220 84 N; 0} 90 Feb, 1-14. 

N, |250 83 Feb. 15-28 
13|Mar. 3-Mar. 1 xiii 44 42 N, |340| 80\Mar. 5 
14|Mar. 8-Mar. 31) 30 ix 145 67 M; {125 = 

M, |140! 50/Mar. 16-31 

-. 8-Mar. 81) 18 “4 186 58 ||}? Me |140 
16|Mar. 12-Mar. 20! 20! xii 223 | 39 || MG. 
W Apr. 1-June 2/ 52 xi 194 52 M, {160} 53)Apr. 1-15. 

Mz |150) 61 Apr. 16-90. 
18|Apr. 2-May 1) 2 xiv 189 4 Ss j194| 5 
19/Apr. 8-May 28] 20) xix 227 | —8 || SG. 
20\Apr. 12-Apr.13) 17) = xvi 276 26 || QG 

.16-May 3| 30| xv 96 | 87 || Ne |266| 83)Apr. 16-30. 
Apr. 19-Apr. 20] 25] xvii | 282 | 33 1 

25-June 4; 28) xviii 255 DG, 
Apr. 30-June 4/ 15 xx 243 20 Q: |218} 20|May 1-31. 

ay 9-J 16) xviiia 277 42 D 
day 9—June § xxi 286 21 W (292) 15j\June 1-39, 

¥ 29-June 17). 18). xxii 336 | 45 || B, [332] 60\May 1-31. 
ee B, |333) 42\June 1-30. 

2 1-June 30} 9} xxa} 236 | 80 Q: 249 et i 
1-June 30) 12| xxiii 300 5 il Ne 80\May ae 

" Nio |150| 83 June 0. 
July 2-July 24 = xxiv | 291 3 || Bs (315 54 July 2 15. 

‘ 813 43 
31 Tah, ae 26) xxvii | 257 | 18 || Qs |262) 12\July 1-16. 
82\July 20-Aug. 4) 46 369 | 70 |} Nis| 20 aes - 

No |337| 86lJuly 16 to Aug. 16. 
33 bas 22-Aug.10) 70) xxyi 9 T, |814) 15|Aug. 16-31. 

to 327 10 
34/July 29-Aug. 22/123) xxivg 306) 59) Aug. 1 16-31. 
: to 288 Bs (302, G5iJuly 16 to Au. 15 

and298 | 58 ; 
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TasLe—continued, e? ¢ 

~") From o observations contained d in the Brit Assoc. Cater #j" Observed at at Munster, 1849-61. 
s logues, &e., 1845-63. (R. P. Greg.) (E. Heis.) 4 
ye z | Position of ale 

A Epochs in their | $y |Distinctive radiant. Distine-| -E 3 =| Epochs te the 
s f commence = =| oumbers Right | North tive j#5i¢.8) n eg 4 
b ae ge (Greg). Ascension, /De¢line- letters, Be By z on! 

° ° co] o J 
35|Aug. 6-Sept.10) go} xxix 0 90 Nie [295 Se Aug. 16-31. 

Nis 180 84/Sept. va 

36jAug. 7-Aug.16)...| xxviii 45 55 ‘Ac | 60| 5iJuly 16 to Aug. 15 
to 20 62 

87|Aug.17-Sept.12| 9] xxviia| 245 5 Qs |262| 12 July 1-15. 
to 262 12 

88|Aug.17-Sept.30/ 18} xxivé| 282 | 42 || Bs (293) 57Sept. 1-16. 
or 

XXX a 
89/Aug.17-Sept.30/150| xxx 838 50 || EG fons © 

ie. 314 52 E 7/330 baisope 16-81. us 

40|Aug.18-Sept.29| 97|  xxxi 13 | 34 || BR, | 58) 35/Sept. 1-16. 
Re | 46] 37/Sept. 16-30. or 

xxx 5" 
41/Aug. 22-Nov. 5) 27| xxxii 1 15°|| Ts |843! 10\Sept. 1-15. 

Ts 1} 11/Sep -30. 
Ts | 8} 11/Oct. 1-15. 2 

42\Sept. 6-Noy. 23 xxxi 22 | ~9 || TG eee 1 ee “Do | 10|-11/Oct. 16-31. 
_ 48/Sept.20-Oct. 11) 35} xxxv 83 48 || AGs i 
4 ae pt. 25-Oct. 10) 16] xxxvi 51 84 Nis 2 ype gate i 
—- 45)/Sept. 27-1 iii 14 | 58 |} Aus 42 = ‘ Re ‘Ais | 25| 40/Dec. 1-15." 
: 3-Oc xxxvii 140 | 45 ; eee 
3 . r ?L, |115) 55;Dec, 1-15.* ae 

7 4-Nov. 10) $5|xxxviii 45 | 38 |} Re 45] 32|Oct, 1-15, 
a 18-Noy. 3) 30) xxxix 83 12 
a - 20-Noy, 21] 33} = xl 56 a 
a -Dec, 9 14] xiii 139 7 
4 1-Nov. 23} 75} xii 16 49 
4 4~Nov. 15}. . iif 153 22 28\Noy. 1-80.* 

Dee. xlv 279 56 
Me Nor. 24-Dec. 10] 37| xliv 59 | 68 59)Dec, 16-31. 

ov. 26-D vii 96 | 86 
spor Bx be 55|Dec. 1-16.* 

56|Noy. 27-Dec. 19} 101 xlvi 157 | 71 

Total ss Fac 1746; days, 1655 ; meteor-showers, 
(*) Radiants marked th the us are extracted from the eons ye 

‘Die Peciodints At Ri aickcaeppess? (4to. Céln, 1849.) 
Se aera ee RO 

«ess or Bre 4 of display. In some there th to be a tendency to 
_ Maximum display on particular days, as for example xlvii, lasting from 
Pa Ravens bag 26th, to December 30th; but the a abundant display oc- 

curs from December 9th to 13th. In others uo such maximum ean be 
we Their number, of fully fifty as yet ascertai ) 

not be much exceeded, unless by short-lived showers’ and re sage 

whose ties iad cultiiuate just — dawn. There is ‘usion or 
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chance in their return, but, on the contrary, the showers are very regu- 

the older and better known showers of August and November. On the 
verage of many years, the radiant-regions of a few are, however, still 

epochs and directions of large meteors still remains to be established.” 4 

rom a private letter by Mr. Greg to Mr. B. V. Marsh we 

as 

or rather, if there were 
ar to have a radian 

two absolute motions, that of the meteoroids and that of the earth. 
z either of these should change, the place of the radiant will 
hange. 
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But during these eight or ten weeks the direction of the 
earth’s motion would change 60° or 70°. If the direction of 
the meteoroids’ motions were supposed parallel er pet the 
breadth of the stream, yet this change in the on ecti the 
earth’s motion alone appears to necessitate a chang abel posi- 
tion “2 Po radiant by a distance on the heavens of nh less than 
30° o 
But ot ra a group of such thickness, we can hardly suppose the 

absolute motions of the meteoroid parallel throughout its breadth. 
Each meteoroid must move about the sun in its own orbit, and 
though this is not entirely inconsistent with a parallelism of the 
paths where the group crosses the ieee bi such a pi? is ex- 
tremely improbable. Again it appears necessary that a meteoroid 
which is now on one side of the “ies should be after half a Te- 
volution on the opposite side. Hence, we might reasonably ex- 
pect that at the center of the aides we should find their paths 
crossing each other he large angles,—angles comparable in mag- 
nitude to the 60° or 70° which measures on the ecliptic the 
breadth of the vinta Such divergence of directions of the in- 
dividual members of the group, would ne the existence of an 
3 et radiant of _— area im 

area. 

e conclusions of Mr. Greg and Dr. Heis, are derived almost 
entirely from meteors seen in evening hours. But the phenom- 
enon of radiation caused by parallelism of absolute motions 
should be more promt evident as the radiant is nearer 1 
meridian. This occurs, in general, in the morning hours. 
While, then, she. existenes of rings or streams is a priort 

Some other cause than ‘ring-formations be found to account or 
the radiation. —. 

There should, in any case, be a tendency to a radiation, both 
from the zenith and from the point to which the earth is mov- 
ing; hence from the region ea between these eee Be, 
from the N.E. quarter of the hea 

yg eS 
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2. Influence of the August and November meteors upon the temperature 
of the atmosphere. 

Erman early asserted the existence of cold periods, from the 5th 
to the 12th of February, and from 10th to the 13th of May. 
These he attributed to the influence of the August and Novem- 
ber meteors, assuming that they passed at those epochs between 
the earth and the sun. To the same cause he attributed certain 
dark days, and other appearances, said to have occurred in the 
years, A.D. 1106, 1206, 1208, 1706, and 1547. 

In a series of papers read before the Paris Academy of Scien- 
ces, and published in the Comptes Rendus,* Mr. Ch. St. Claire 
Deville has given the results of an elaborate investigation of the 
alleged abnormal changes of temperature in these months, as 
well as those alleged for corresponding days of August and No- 
vember. 

[r. Faye in response to the first of these papers, shows con- 
clusively that the dark days, &c., adduced by Erman, cannot be 
referred with any probability to the meteors as their cause. 

In his earlier papers, Mr. St. Claire Deville undertakes to show 
that there are periodic variations of the temperature of the crit- 
ical days in February, May, August, and November, that corres- 
pond to secular maxima and minima of the August and No- 
vember meteors. For the August meteors he assumes a maxX!- 
mum in 1847 or 1848, relying upon the assertion pf Mr. Coulvier- 
Gravier. 

The existence of a maximum for the meteors in or near those 

a8. $e month, but those corresponding to points 90° apart Bas, 

maxima and minima, shall in November be one or two days e- 
fore we reach them, shall in May be at the time of the passage 
of the earth across the plane of the November group, in Au- 

‘ Bes Vol. lx, 577, 655, 696, 909; lxi, 5, 61, 350; Ixii, 1054, 1149, 1209, and Ixiii,, 
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gust shall be one or two days after the shower, and in February 
five or six days after the earth crosses the plane of the August 
ring? 

3. The paths and probable origin of Shooting Stars. 

The most important recent contribution to the theory of shoot- 
ing stars is by Mr. Schiaparelli of the Brera Observatory at 
Milan. It is contained in a series of five letters to P. Secchi, 
published in the Bullettino Meteorologico of Rome. 

y a course of reasoning similar to that which led the writer 
to the same conclusion,t+ he argues that the mean velocity of the 
meteoroids, is considerably greater than that of the earth in its 
eae Hence their orbits are in general, long ellipses, or parab- 
olas. 
Assuming then (which is not improbable) that the meteoroids 

form in the planetary spaces a multitude of currents, or continu- 
ous rings, having all possible inclinations to the ecliptic, he pro- 
ceeds to inquire in what way so singular a form of grouping of 
cosmical matter, could have been produced. is ae 

Notwithstanding the uncertainty of the determinations of the 
velocity of the solar system and of the stars in space, he consid- 
ers it reasonable to assume that the velocities relative to the sun 
of the various bodies which are scattered through stellar spaces, 

ane comparable in magnitude to those of the planets in their 
orbits. 

A 
>. ‘. 

Suppose now one of these bodies, a comet for instance, to come 
by its proper motion so near to the sun, that solar attraction far 

tance from the earth. , 
* Vol. v, Nos. 8, 10, 11, 12, and vol. vi, No. 2. oe . 
This tats xxxix, 205-7, and Mem. Nat, Acad. of Sciences, vob i, p. 309-811. 
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In two cases only would they come within our field of vision. 
When the perpendicular is very small, a hyperbolic orbit would 
result, differing in general not much from a right line. As the 
radius of the sphere of our vision is only about four times the 
distance from the earth to the sun, this cage would rarely happen. 

The second case is when the relative motion of the comet is 

come 
The planetary hypothesis has hitherto been favored by as- 

tronomers. The ring theory, however, as Mr. Schiaparelli be- 
lieves, leads to serious difficulties respecting the origin of the 
shooting stars, whether the rings be regarded as integral parts 
of the solar system from the beginning, or they be supposed to 
have come from space, being attracted hither by the sun. 
There are two arguments which show that the meteoroids 

‘should be classed with the comets as originally strangers to our 
system, rather than with the planets. The first is that their or- 
bits seem to be inclined at all angles to the ecliptic ;* the second, 

__ that their velocity requires a long if not a parabolic orbit. 

| _® That the inclinations of the orbi of all magnitudes, 
Mr. Schiaparelli infers, Siactsatie tons the- polstnee at the. radiants ‘gre by 

Herschel, and Heis. Although these radiants are open to criticism, 
pe iss: above conclusion is undoubtedly true. It is readily seen that if the orbits 

par 

considerable latitude as those given in the table on pp. 286, 287) 
ve that many of the orbits of the meteoroids, at least, are inclined at large 

angles to the earth’s orbit. me ze ow 
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tance from the earth to the sun being unity). The rarity of the 
matter in this cloud is regarded such that the mutual attraction 
of the particles may be disregarded. This cloud of particles is 
then supposed to have a velocity (relative to the sun) perpen- 
dicular to a line drawn to the sun, one twenty-thousandth of the 
mean velocity of the earth, or about one hundred yards a minute. 

€ several particles will move in elliptic orbits about the 
sun, but these ellipses will not be exactly equal. Mr. Schiapa- 
relli shows that a cloud, of spherical form at first, would be de- 
formed, little by little, and ultimately drawn out so as to have a. 
very small transverse section. It will now lie along a parabolic 

observed for hundreds or thousands of years, like that of August, 
Aw. Jour. 8c1—Sxconp Sznizs, Vou. XLIII, No. 120.—Mar, 1867. _ 

: “ 4, 38 
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For facility of reasoning, the original position of the supposed 
spherical group was placed at the aphelion of a long ellipse. 
But results similar in kind, and comparable in degree, would re- 
sult, had the group been supposed at any point of a conic sec: 
tion of very great length. 

(see this vol., p. 86). Yet the probable size of these bodies 
is so small that Mr. Schiaparelli’s reasoning is stil] conclusive. 

i giae eq 
He then shows that a spherical group of bodies, each body 

weighing one gram, whatever be the dimensions of the group, 
must have at a distance from the sun equal to the earth’s mean 
distance, a density such that the mutual distances of the mem- 
bers shall be less than 1:86 meters (2 yards), in order that the at — 
traction of the sun shall not dissolve the group. If the mutual 
distances of the members exceed 1:86™, the sun acts to separale 
the rom each other, not at the surface simply, 
throughout the whole extent of the system. : 

* The corresponding mean distance from each other of the members of the > 
vember group, where we crossed it last year, is 30 or 49 miles. ' 



, ., 
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tT 
7] But if the mutual distances are, as before determined, 100 miles, 

from the sun, the mutual distance of the bodies being 10,000 
miles, is 125,000,000 times the attraction which the group has 
or one of its particles. This latter force then may be safely 
neglected. The dissolution or deformation of the system mast, 
moreover, begin much farther away from the sun than the as- 
sumed position of the cosmic cloud, out even in the stellar spa- 

t can enter the solar system only as a parabolic current. 
_ Even if we suppose a group that is tolerably dense, approach- 
ing the sun, as, for instance, a comet without a nucleus, there is 
a certain limiting distance within which the differences of solar 
attraction tend to dissolve it. If such a group passes this limit, 
in its descent to perihelion, the members will be scattered, and 
the original formation will never be restored. We have thus a 
most singular effect of attractive force, namely, the dispersion 
of a system that lacks coherence. 3 

now a dense cloud of bodies is supposed to pass near one 
of the larger planets, its orbit will be changed, and may become 
one of short period, like those of certain comets. If, moreover, 
its perihelion distance is less than the distance at which solar 

r. Schiaparelli givesa summary of the consequences which 
Tesult from the preceding discussions in the following propo- 
Sitions, which establish the basis for a new theory of falling stars. 

_ local concentration of the celestial matter, in a manner a een 70 the crystallization of substances chemically dissolved in liquids. From what 

collected in systems of few members. The second is made up of large 

al A em 
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occurs in these crystallizations we are even led to think that such a form 
of aggregation is much more probable and more frequent than the others, 
which take place by large masses. Hence the volume occupied by the 
cosmical clouds may be a notable fraction of the stellar space. 

“III, The movements of such clouds among the bodies of the universe, 

are comparable to those of the fixed stars, and are probably due to analo- 
gous causes. When any one of them enters the sphere of attraction of the 
sun, it cannot be visible to us unless its orbit relative to this great Jumi- 
nary is a very greatly elongated conic section. 

‘IV. Whatever may be the form and extent of a cosmical cloud, ‘it 
cannot (with very rare exceptions) penetrate to the interior of the solar 
system, unless it has been transformed into a parabolic current, which 

May consume years, centuries, and myriads of years in passing, part by 
r i 

are encountered by the earth in its annual motion, are rendered visible: 

to us under the form of showers of meteors diverging from a certain 

radiant. 

mations in space, like rivers which slowly change their bed. They may 
be interrupted, and thence become double or multiple, and they may even 
in particular circumstances become closed elliptical rings. The Novem- 
ber meteoroids are apparently portions of such a ring in process of for- 
mation. 

“VI. The cosmical clouds having short periods of revolution around the 
sun, by which some are inclined to explain the appearance of shooting 

annot have a permanent existence without violating the known 

laws of universal gravitation, 
“VIL The matter of the parabolic currents, after having passed the 

perihelion, returns into space in a state of dispersion, greater than that 

which it had before the passage. In particular cases, as when the cur- 

rent meets a planet, very great perturbations may ensue, and a separation 
of some of the meteoric stars into special orbits. Such stars from that 
moment may be called truly sporadic 

“ IX. Since we may safely regard it as certain that falling stars, bolides, 
and aérolites differ in nothing except their magnitude, we may conclude 



s 
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that the matter which has fallen from the sky is a fragment of that 
of which the stellar universe is formed. And as in such matter there is 
no chemical element that is not found upon the earth, the ‘oiigiioaity of 
composition of all the vie bodies in the universe, ‘alrea dered 
probable by researches with the spectroscope, acquires a new argument 
for its credibility.” 

The further question is then broached, whether it is necessar 
for the original cloud to be made up of such small elements; 
whether, for example, it may not consist of a moderate number 
of comets. In such a case, we ought to meet, from time to time, 
with orbits somewhat unlike, which intersect each other in the 
depths of space, but which lose the characteristics of a common 
system, owing to considerable intervals between the times of 
perihelion passage. 

The question is not anew one. Prof. Hoek of Utrecht has 
found several double gad triple systems of comets,* which ata 
remote epoch were near each other in ea although their peri- 
helion passages nase Gores by years. The most notable of 

their ga maximum Fine e was 1° 33’. Hoek believes 
that the comets of 1677, and of 1683, belong also to this system. 
The antecedent probability of a chance coincidence like that of 
these comets is exceedingly small. 

e find thus analogies baiienen the systems of selpein stars, 
and systems of comets. Can we not imagine mixed systems, in 
which a cloud of meteoroids are grouped i in space ig inion one or 
more larger nuclei, that is, about one or more comets 

If a system of this kind is drawn from solar attraction into 
the figure of a parabolic current, the parabola described by the 
principal body (or those described by the principal bodies) 
should evidently differ very little from the line along the center 
of the parabolic stream, consequently the preceding question is 
answered affirmatively whenever we find a meteoric current form- 

dently form part of _ arto and be one of its elements. 

and the time of crossing g the center of the sone in ta 1866 to. be ) 
Aug. 10°75. With these elements are placed those of the 
1862 III, according to the latest determination of Dr. Oppolzer.t 
_ * Monthly Notices, xxv, 243, and xxvi, 1 and 204. + Astr. Nach, No, 1384. 
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Elements of Elements of 

August meteors. Comet 1862 If. 

Long. of perihelion, 343° 38’ 844° 41! 
Long. of node, 138° 16/ 187° 27 
Inclination, 64° 3’ 66° 25’ 

Perihelion distance, 0°9643 0:9626 

Motion, retrograde retrograde 
Perihelion passage, July 23°62 Aug. 229, 1860 

riod, 12374 years 

These elements do not differ by quantities greater than can be 
accounted for by the want of precision in the data for compu- 
ting the paths of the meteors. We come thus to the unexpec- 
ted conclusion, that the great comet of 1862 ts nothing else than one 
of the August meteoroids, and probably the largest of them all. 

At the time of announcing this relation of the comet of 1862 
with the August meteors, Mr. Schiaparelli found no comet hav- 
ing similar relations with the November meteors. But upon the 
publication by Oppolzer shortly after,* of the corrected orbit of 
the comet 1866 1, the resemblance of its elements to those of 
the orbit of the November group on the supposition of a period of 

‘25 years was strikingly manifest, attracting at once the notice 

of several astronomers.t The following comparative elements 

are given by Schiaparelli (Bullettino Meteor., Feb. 28, 1867). 

Noy. M ; Comet 1866 I. 

Perihelion passage, Nov. 10:092, 1866. Jan. 11:160, 1866. 

Passage of descending node, Nov. 13°576 
Long. of Perih., 56° 25"9 60° 28"0 

Long. of Asc. Node, 231° 28/2 231° 26/1 
Inclination, 17° 44°5 17° 161 

Perihelion dist., 0-9873 0:9765 
Eccentricity, 0:9046 0°9054 

i-major axis, 10340 10°324 
Periodic time, 33°250 33:176 

tion, retrograde. retrograde. 

ee that time. Two months later the comet : 
node, and ten months afterward the earth, returning to the node, 
encountered a dense portion of the stream.$ 

; an Nach., No. 1624, i 
eters, Astr. Nach., No. 1624; Oppolzer, ibid. No. 1626; Schiaparelli, ibi 

} The computed elements of the see of 1366, though very uncertain, resemble 
those of comet 1866 I, and may belong to the same body. There was a remarka- 
ble star-shower in 1366 shortly after the computed perihelion passage of the comet. 
§ The total length of the stream ¢ fen : 

would exceed 500,000,000 
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The comet 1862 III —— called 1862 II by not count- 
ing Encke’s comet), which se thus to have such interest- 
ing relations with the yer ie was discovered on the 
evening of the 18th of July, 1862, by . P. Tuttle at Cam- 
ridge, Mass., and a. little later on the same evening by Mr. 

Thomas Simons at Albany, N. Y as first seen in Kurope 
on the 22d of July, and remained visible more than two months. 
At its brightest its nucleus was equal to a star of the second or 
third magnitude, and its tail, according to some observers, was 
as much as 25° in length. The e changes that took place in the 
coma and tail were quite remarkable, and — carefully ob- 
served. They will now possess a ouble intere 

The telescopic comet 1866 I was di scovered «4 Tempel on the 
19th of December, 1865, and was visible about a month. 
minimum distance from the earth’s orbit was ‘00660, about two 
and a half times the distance from the earth to the moon. - This 
distance for Tuttle’s comet is 00472, or about 430,000 miles. 

4. Age of the November group of shooting stars. 

In the Paris Academy of Sciences, Jan. 21st, 1867, LeVerrier 
spoke of the November meteors (Comptes Rendus, Ixiv, 94). 
Inasmuch as the group is not a complete ring, he argues that 
it is of comparatively recent formation, having come into the 
solar i das and been turned into its present orbit within a few 
centuri 

a body coming from a great distance gel so havi - a 
great velocity in the vicinity of the earth could not be throw 
into an orbit nearly cireular by the feeble action of the lower 
planets. Computation leads to this result, which is fully con- 

firmed by the fact that the swarm sooty every 33 years near the 
earth — yet returns at regular interv 

uming then an orbit whose hanes is 334 years, whose 
perihelion distance is 0-989, viz., the seal distance from the 
sun on the 14th of November, and assu ing the positi 
— - be long. 142°, N. lat. 84°, he Slepates correspond 
elem 
The gi gro up, when it came into the system, could not be thrown, 

into its present orbit except by a powerful perturbing cause, *s 
as was the case with the comet of 1770. Moreover, comets so 
acted sc that the newly acquired orbit has a sm mall erihelion 

extends to the orbit of Uranus and a very little eae 

to be another 
7 Spier of Marathon, N. Y., claims to have seen it two or three days 

discovery, supposing it earlier, bu’ no announcemen' ent of the 
comet,” 

& 
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should by this time give all the phenomena of the November 
meteors. Its previous orbit might have been an ellipse, a pa- 

rabola, or a hyperbola. Its motion might even have been direct 
in an elliptic or parabolic orbit. 

n the course of future time, he argues, the phenomena will 
extend over a larger and larger number of consecutive years, 
diminishing, at the same time, in intensity. But no change in 

rihelion distance will make them disappear entirely. Even if 
this group again meets Uranus, the planet can act only upon a 
art of its matter, and cannot throw it al] into a new orbit as 
pet did the comet of Lexell. : 

‘hese reasonings of Schiaparelli and LeVerrier have certainly 
great force, and make it probable that of the five possible pe- 
riodic times of the November meteors (this Journal, xxxviil, 
57), that of 33°25 years is the true one. The strongest objec 
tion to this conclusion is that the radiant in November does not 
seem to be a point, but rather a small area. This area cannot 

8 of the group differ considerably. In this case it is more 
onable to suppose the orbits themselves grouped about an 

exact circle than about a long ellipse. 
* If upon examination it shall be found that the center of the 
radiant area was decidedly more or less than 894° from the 
sup, on the morning of the 14th of November last, then this 
objection will lose much of its force. Again, if there shall not 
be seen on the morning of May 12th, 1867, between 1 o'clock 
and dawn, a few Scattering members of the November group, 

radiating from a point 180° from Leo, this also will tend, to 4 
certain extent, to strengthen Schiaparelli’s reasonings. 
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Art. XXXII.— Observations upon the Drift phenomena of South- 
western lowa; by C. A. Wuire, M.D. 

[In advance of his final report upon the Geology of Towa.] 

d. No opportunity has since presented itself to Bere 
those observations, but I think I am not mistaken in the recol- 
lection that there was but one set of scratches, which were 

b] 
them are often seen in various parts of the state. 

uring my official labors last season, although considerable 
attention was given to the drift deposit, no similar traces of gla- 
cial phenomena were ever discovered until I reached the Mis- 
souri river in Mills county, where, on section 16, township 71, 
range 43, west of the fifth principal meridian, very distinct gla- 
cial scratches were found’upon limestone of the Upper Coal- 
Measures, not far from the middle of the series. 

The locality is upon the western abrupt slope of the bluffs 
which border the bottom land of the Missouri river. The river 
being distant nearly three miles to the westward, the exact height 
of the scratches above it was not definitely ascertained, but it is 
Probably not much less than one hundred feet above the ordi- 

the state of Iowa, although boulders with similar scratches upon 
e 

this locality were both granitic and metamorphic. The were 
d iated faces were observed upon 

ute a number of them, thus as nearly as possible detecting 
them in the very act of scoring the rocks in situ. eget 

he scratches here are in two sets, a coarser and a finer; 
those of the latter more numerous than the former, but those 

J —Srconp Serres, Vou, XLIII, No. 129.—Mar, 1867. 
39 

A ree 
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of both sets being perfectly parallel with their fellows, distinct 
and straight. The surface of the rock had been ground level 
and smooth, removing all unevenness of the natural bedding 
surface. The directions of the strise were determined by a very 
good pocket compass. That of the coarser set (No. 1) was found 
to be 8. 20° E., and that of the finer set (No. 2) S. 51° H. No 
allowance was made in either case for the variation of the mag- 
netic needle, which the local surveyors calculate at about eleven 
degrees east of north. 

At an exposure of the same limestone one mile below Omaha, 
the capital of Nebraska, immediately upon the right bank o 
the Missouri river, and only some six or eight feet above the or- 
dinary stage of water, other scratches of a similar character were 
observed. They were found upon the upper surface of a 
ayer, which the workmen had exposed and were removing for 
building purposes. Here, however, there is but one set of 
seratches, their direction being S. 41° W. (set No. 3), not allow~ 
ing for variation of the magnetic needle. The surface of the 

rock is nearly or quite level, but the roughness of the natural 
_ bedding surface has not been entirely removed, yet the striz 
were so distinct that no difficulty was found in ascertaining their 
true direction. 

he drift at this locality is principally composed of a dark 
colored, stiff, clayey material, intermixed with sand, gravel and 
boulders, and varies from one foot to eight feet in thickness. 
Upon this rests the bluff formation as before described. The 
face of the bluff at the* locality where the latter observations 
were made is nearly at right angles with the direction of the 

D 

rie. 
Considering that the whole region surrounding these localities, 

and for a long distance to the northward of them, is an entirely 

in Mills county. — 
Since we see no evidence of the cotemporaneous existence of 

obstructions which might have deflected the current of a regular 

southerly moving glacier, and thus have produced the scratches 



C. A. White on Drift phenomena in S.W. Iowa. 308 

cS. . . currents over this part of the continent, but the coincidence of 
the direction of those scratches which have been observed with 

the existence of the important lacustrine deposit there. The 
close of the Drift period evidently left a large depression of the 

Tiver if it were possible to throw a permanent obstruction across 

prmeipally Gasteropods, are often found in this deposit, from 
ase to top, and its thickness sometimes reaches more than two 



304 C. A. White on Drift phenomena in S.W. Iowa. 

in the southern tier of counties, there are evidences that the 
drift deposit reaches a thickness of more than a hundred and 
fifty feet. Westward from that region a sensible diminution of 
its thickness is seen, and, reaching the region of the Bluff forma- 
tion along the Missouri river, the drift material is found in 
eases comparatively thin, being thinnest where the bluff mate- 
rial is thickest. 

At the localities where the scratches were observed, the drift 
material showed evidences of unusual violence of glacial action, 
being, as before remarked, only a few feet in thickness; and in 
some places in the same neighborhood it was entirely wanting, 
the bluff material resting directly upon the Coal-measure lime- 
stone. 

An explanation of these facts is naturally sought for. The 
glacial action extended more 

deeply beneath the general surface here than elsewhere, and 
that the direction and character of the currents were such that 

tain in relation to the general direction of ancient glacial cur- 

middle of the state, as far northward as the fourth tier of coun- 

ties and probably much farther, are boulders and fragments © 
reddish colored i 

by Dr. Hayden of the rock which encloses the pipestone of 
meee 

reached their present locations with glacial currents in the direc- 
tion of the drainage of the western watershed, particularly if 
they are of the age to which Dr. Hayden has referred the rocks 
of that famous locality; for in that case they cannot be pre- 
sumed to have ever existed much farther to the eastwar 

me om z: V. Hayden on the Geology of Northeastern Dakota; this Journal, Jan- 
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The quartzite boulders in the region referred to are promiscu- 
ously intermixed with those of other metamorphic and of gran- 
itic origin, but those of the red quartzite are everywhere a little 
less waterworn and more angular than the others, suggesting a 
less distance of transportation, which would really be the case - 
if derived from the pipestone region. 

Towa City, Iowa, Feb, 14th, 1867. 

Art. XX XIII.—On the General Metallurgical method of Messrs. 
Whelpley and Storer ; by T. Srerry Hunt, F.R.S. 

x 
ores, designed and introduced by Dr. James D. Whelpley and 

1. Jac i 

machine with fifteen horse-power will break to the size of sand 
and coarse gravel eighteen or twenty tons of quartz or hard ore 
per h 
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xes, opening into the tower near its summit, which is closed 

dust, are carried downward into the furnace. The effects ob- 
tained by the combustion of charcoal or other fuel pulverized 
and borne in a current of hot air, are ver surprising. @ 

less than twenty-one square feet. This application of fuel 
ises to have important results for heating reverberatory, ™ 
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and glass furnaces, for the working of iron, and even for the 
generation of steam. Solid combustibles are by this method 
practically volatilized, and broken and refuse fuel is made avail- 
able. . 

The calcination of sulphuretted ores, however, requires but a 
comparatively low temperature, and an abundant supply of oxy- 
gen. The fire-tower of the water-furnace, being heated to red- 
ness, the ore, with or without addition of pulverized fuel, is 
driven by asmall fan into the great current of air down the 
tower; the sulphur and the base metals are rapidly oxydized 
and the calcined material falls into the water-tank beneath, while 
the current of air passes through successive chambers, built 
over this tank, and open to it beneath. This movement is aided 
by a large fan-wheel placed at the end of the series, which being 
furnished with paddles dipping into the water, produces in the 
final chamber a great amount of spray, serving alike to precipi- 
tate the suspended dust, and promote the absorption of the sul- 
phurous acid gas, The escape of the excess of this into the air, 
provided it is not required for farther use, is prevented by a sec- 
ond spray-wheel beyond, supplied with milk of lime or some 
other absorbent. 

of chlorid of calcium, one of sulphurous acid, a  cu- 
pric oxyd, and giving rise to one equivalent of sulphate of lime, 

The caleined and oxydized ore falling into the 
extends sixty feet or more beneath the furnace and its chambers, 

carried forward, with constant agitation, by means of a sub- 



water-tank. 

A small but variable proportion of protochlorid of iron gen- 
erally accompanies the chlorid of copper, and may be separated 
from the cuprous solution by asimple reaction which I also 
studied. Three equivalents of cupric oxyd, and two of ferrous 
chlorid, yield by their reaction one equivalent each of cuprous 
and cupric chlorids, and one of sesquioxyd of iron, 

Cu,0,+Fe,Cl, =Cu,Cl+CuCl+Fe,0,. 

The addition to the heated solution, separated from gypsum 
and insoluble matters, of a portion of cupric oxyd therefore suf- 
fices to precipitate the whole of the dissolved iron, and the din- 
oxyd of copper in the presence of air rapidly produces a simi- 
lar result, The addition of milk of lime now throws down, 

only reagent consumed in the process, in addition to the elements 
of the ore, and the oxygen of the air, being the equivalent of lime 
used to precipitate cuprous oxyd. 

It will be seen that for sulphuretted ores containing gold, the 
treatment in the fire-tower, with the aid of a bath of water only, 
affords a simple mode of desulphurization, and leaves the gol 
particles in a state most favorable for amalgamation, while in 

e case of auriferous ores containing copper, a similar result 
may be obtained, and the copper, which is lost in the ordinary 
a of working such ores, recovered by means of the chlorid 

It is claimed by the designers of this series of processes, that 
copper can in this way be produced, at about one-third the cost 
of the ordinary method. The small consumption of fuel, and 
the mechanical facilities afforded for handling great masses © 
material, are such, that the new method will probably be found 
especially advantageous, in the treatment of low grade ores, 1B 
regions where transportation is difficult, and fuel scarce. The 
patentees have a small experimental furnace eighteen feet high, 
at East Boston, but are now erecting at the Harvey Hill 
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near Quebec, a furnace thirty feet high, which, it is ex 
ia will enable them to treat fifty tons of seven per cent ore in 

| twenty-four hours. 
3 The application of the Water-furnace to the treatment of we 

sulphuretted ores of other metals, presents many points of in- 
terest, whose consideration is reserved for another time. 

Montreal, Feb. 21, 1867. 

| ARrT. XXXIV. —The Repsold obese Vertical Circle; by 
CLEVELAND ABB 

(Continued from page 216.) 

7 As to the methods and formule used in connection with the 

ing computation gives us the approximate north point of the 
azimuth circle and the me angle. 

Put 90°—d=a s—a=e =" 

90°— g—b s— b= 8 

ane s—c=/y cet Or 

sine sin@ siny 

sins 

W=atbpe %w=e+ $+ 
The Gaussian formule give for ths azimuth, parallactic angle 

and hour angle, 

(B.) tant}A=—— , tanjp=—— tanji=—— 
sin @ ee siny 

tangA tan$p tandi— =, 
The computation with its controls is of course performed with 
4-figure logarithms. The observed azimuth, plus or minus the 
mpu ves the north point of the circle. The computed 

, plus the tabular R.A., gives the sidereal time, whence is found 
the clock correction. 

ou, XLII, No, 129.—May, 1867. 
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An ephemeris of the azimuths and zenith distances of the 
rincipal stars, if computed for every 5° of latitude, will serve 
y interpolation for any intermediate position. The formule 

for the computation of finding ephemerides as given by Mr. 
Déllen are very simple 

Put z—(p—9)=r; the well known formula, 

; cosz—=cos (p—9) — 2cos p cosd sin? 44, 

gives . 
; ioe 4 pada 

(C.) sing7—=cos @ sin tt — ane ET 

Another well known formula may be written — 

(D.) sin A=sin t 

Or by a transformation of 
sinz cos A=—cos¢ sin 0-+-sin g cos 9 cost, = 

these results, approximately, 

(D’.) sin?4A—sin » sin? 42 

COs 
sin(p—d-+-r) 

cos 0 

sin(p—0)" 
Neglecting the 7 in the second members of these equations, they 
admit of a very simple arrangement for the computation of an 
ephemeris whose argument is the time for stars near the merid- 
ian, being sufficiently accurate within the limits 

g—5>10° and t<15°. 

For an ephemeris in the neighborhood of the prime vertical we 
may use the azimuth as argument; counting it from the west 
point northward, we have 

E. sind=sin 9 cosz--cos @ sinz sin A 
Boy 

(F.) tand SIL ¢ tan A-+-tan 9 cost. 

inA 
Put tan i an —— : 

tan sin p 
the first formula (E) becomes 

G. cosz'=cos(z—¢)=p sind ; 

whence _ 2-2’ +t. 

Put Bogs > and = ; 
n np 

the second formula (F) becomes ‘ 
H. eos t/=cos(t—w)=¢ tand; 

whence i=?’ -o, 

_ The arrangement of these computations can be made exceed- 
ingly convenient. Extensive ephemerides for latitude 35° to (@ 
north have been published by General Tenner; provided with 
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these or similar special ones the observer loses no time in select- 
ing the pair of stars to be observed. The latitude stars are of 
course observed on the meridian as nearly as possible, excepting: 
the polars, which are observed at any hour angle. 

n the accurate computation of the results, the following form- 
ul are used by Mr. Déllen, following Struve’s habit of sepa- 
rately reducing each observation. 

a. For the polars, all observed zenith distances are reduced to 
the upper culmination. The formula (C) may be written 

2it 
(L) sin}(z—t)—=cos y cosd ae oy 

or approximately ; 
2cos cos : 

7 - f— i ci hp ce 214 

(J.) Fee ft bo een sin y sin$(z-+£) sin 24. YY 

where psig 8, 

cos =cos 2-+-2cos cos) sin? fi, 

using of course convenient tables for sin?4¢ and Zech’s tables 
for addition. vi 

- For other stars than the polars observed near the meridian, 
the direct computation of logr by means of the following series 
will be found convenient. We have from (C) 

cosgcosd , 
(K.) sin7r-+-2sin24r cot f= 2 . sin? 4t; 

whence 
2 1 cospeosd , _¢t 

L. os in 1’ —= r3 sin21”, &e,—2——__—___ sin? ~. (L.) aa cott sin 1”- g7> sin 1”, &e. rae z 

Regarding the second member as a first approximation to r, and 

developing the sin?4¢, we obtain the following, which is due to 
Mr. Dé len, 

) logr=log( pt?) ~ 9¢? 
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in which we have put 
36008 

sr i idereal ti =——_— g=hourly gain on sidereal time, _/f- 3600-49" 

C08 P cos 0 aba 
soaaaia yaa y=cot i. 

= f28=[6-25961] £28, 

= plgcer)=[9-0225] PG). 

ce. For the computation of the hour angle from the observed 
zenith distances in the prime vertical, we have the simple formula 

pc Vad lp beeeree Oe -—); 
ie} ae ay cos 6 ( cost} 

cosz 
the computation of which is sufficiently expeditious even with 
six-figure logarithms, if we are provided with the tables pre- 

viously mentioned. ‘The second approximation, using a correct 
zenith point, is made if necessary as before, by using the tabu- 
lar first differences. 

As the formula (A) shows the flexure of the tube to be not 
symmetrical with respect to the zenith, it is necessary for greater 
accuracy to correct the results given by each star of a pair, ac- 
cording to the formula 

J=6 sin(z+-B). 

The correction, f, is directly applicable to the zenith distances 
observed for latitude. 

For the time determination we have the differential formula 

pete sin Zz , 

(P) ~ ~~15 cos@ cose sin t * 
The application of these corrections is, especially for the lati- 

tude, necessary in order to entirely free the result from a pair 0 

Opponts stars from the influence of flexure. 
o the preceding sketch of the instrument and its formule 

may be added a few words as to the conduct of the field work, 
which may be carried on without inconvenience at a tempera 
ture of 15° or 20° Fahrenheit 

against — changes of temperature and disturbing jars. One 
or two 2 
eters .of Brauer’s construction haye been found to endure surpris- 
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ingly well the rough usage to which they must needs be sub- 
jected _in journeys of thousands of miles. A heavy tripod is 
rovided, and the means for leaving a suitable simple mark at 

any station, The vertical circle, without being in the least taken 
to pieces, is received as a whole into its small neat case in which 
two clamps firmly fasten it, an outer thick leather cover with 

stakes of wood support the feet of the tripod and remain to 
spor me the horses having been unhitched 

compared with the one to be used in the observations. The e 
amination of the state of the instrument and the adjustment of 
the verticality of the vertical axis follow, and in a few minutes 
after observing the Sun or Moon, Po laris is in the field of view, 
Although one iiearinisiala uly of time is necessary, it is bet- 
ter to make two, arranging tie) — as follows : 

1. Com ee of chrono 

. Observation of pair of stars for time. 

. Reading of barometer and thermometer. 
Comparison of chronometer. 

The observations are now complete and the party may pro- 
ceed te the next station; if any considerable time elapses the 
departure should be immediately preceded by another compar- 
ison of chronometers. 

The time spent at a any station must depend upon the skill, en- 
ergy and self- nti of the “oa rver. In the expedition by 
Déllen and Hiibner in 1855-56 in the province of Perm, cases 
occur where pain station distant twenty-five to forty miles 
from each other, have been thus occupied within the space of 
thirty-six hours, the = spent at each being about three hours, 
the intervening distances being travelled over very ordinary 
Toads. It is often very ;siviabes to work expeditiously in order 
to improve a few days of consecutive clear weather and secure 
@ quick return to the starting Aen ites fiend ent 
the chronometers to a lon ng absence 
changes, This latter point is one sequin eps an) intelli 

CO ~T SH OUP OG bO 
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gent watchfulness on the part of the observer. pie Bol- 
scheff, having charge of the determination of some two hundred 
points in Finnland, “mentioned to me the difficulties that he had 
to contend with arising from the sudden fall in the atmospheric 
omnes during the night, obliging him sometimes to stop 
while proceeding from one station to another, not only to make 
extra comparisons of his chronometers, but by artificial warmth 
to endeavor to 2 halal the influence of the rapid fall in the 
exterior temperat 

Without here fete entering into the details of the methods 
pursued by Colonel Smyssloff in obtaining the final corrections 
for the rates of his chronometers.and the longitudes of his sta- 
tions sie i to Poulkova, we wee note that the twenty stations 

n cover an area of some 135 miles square in the prov- 
inces = Novgorod and St. a uae Rte and the ager rie occu- 

I, 
July 3d. The second left Shit na rie 5th, and visited IV, VI, 
7, 8, 9, Iv, arriving at a Ladoga the 13th of J eres the same 

the one beating 7 seconds a the one used in “observing. 
ee nk in all twenty-nine determinations of time and fifteen 
of lat 

S tude. ’ Longitude Prob. 

Station. pientee error from Peed: error. 

+0/!3. ie 

ar me 8. 
1, yno, 59 15 538 — 0 53-43 0-08 
z menni Polarne, 48 39°8 + 1 28°34 0-07 
3. arm ‘ 58 55 15-7 + 4 44-91 0:09 
4. y, 59 13 248 + 3 25°33 0-08 
5. Sam 59 29 81'S + 8 46-20 0-09 
6. U 59 41 45-9 +3 900 0°10 

59 28 138 +10 761 0°12 
’ 9 16 48 +7 295 012 

9 pie, 59 88 43-6 + 7 1061 0-10 
ke, 32 412 3452 010 

11. Taykvayn, 59 38 485 412 44:35 0:08 
, 59 14 32°2 +12 52°73 0-10 

13 var Go 5 +11. 7:87 
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As fundamental points of reference for the longitudes the fol- 
U1. : lowing list was selected of points determined in previous years. 

Station. Latitude. Longitude. 

I. Poulkova, 59° 46/ oh Om 
Louga, 58 43 —() 

III. Noygored, 58 30 +0 3 47°86 
IV. Nova La ; 60 7 + 7 68°8 
V. Borovaytsche, 58 24 +0 14 19°98 
VLT s 59 39 +0 1 

Of these, however, it was preferred to include Iv and v1 
among those to be independently determined on the present oe- 
casion, and they have received the numbers 16 and 11 in the 
previous list. 
Among several similar expeditions that haye come to my 

notice, [ may mention those before referred to, of Messrs. Dél- 
Jen and Hiibner in 1855-56 in the government of Perm, where 
many points have been unusually carefully determined with 
reference to Perm and Ekaterineberg; and that of Captain Bol- 
scheff in Finnland in 1863-66, each of whose 150 points has 
been twice independently determined, } 
An extensive series of observations made at Poulkova with 

a vertical circle, made in 1857 by Messrs. Repsold, still farther 
attests, if any farther proof were wanted of the, reliability of 
the results afforded by this instrament—to observe with which 
is in fact a luxury of convenience. The observations made on 
distant terrestrial signals—the reflection from ed church 
domes—gave for perfect condition of images the probable acci- 
dental error of a zenith distance resulting from two pointin 
in opposite positions of the circle +:0’"52, a large portion of 
Which may fall upon the level, which was afterwards improved 
by the addition of a narrow mirror reflecting the divisions hori- 
zontally to the observer's eye. 
A suggestion of Mr. Déllen as to the interest that would 

attempt the same in the determination of latitude. 
37 East 20th st., New York, January, 1867. 

€ 

* 
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ArT. XXXV.—On the Reduction of Meteorological Observations ; 
by Erastus L. DEForsst. 

THE system of twelve equations for correcting monthly means 
for the unequal length of the months, given by me in this Jour- 
nal, vol. xlil, page 155, was obtained on the supposition that the 
year consists of 3654 days. The true length of the year being 
a very little less than this, it follows that the equations referred 
to are not exactly correct. The amount of inaccuracy in their 
results is indeed very small, but still it seems desirable that fun- 
damental formulas of this kind should not involve any unneces- 

resented by the are 30° 33’ 18’-2, a month of 30 days by 29° 
34’ 9-9, and the month of February by 27° 50’ 12'"8. The 
values of x, for the several months are therefore 

anuary, —0° 16’ 391 July, 1° 4’ 536 
February, -+0 31 35 °4 August, O 31 354 
March, 1 19 49 °9 September, 0 27 51°3 
April, 116 58 October, 0 24 7°3 

A 432 2h 7 November, 0 20 23 2 
June, 1: 883% December, 0 16 39°1 

and the twelve equations are found to be 
=m, +°0037 m, +°0030 m,,—°0067 m, * 

2 =m, —0127 m, —-0031 m, +0158 m, 
M, =m, +0028 m, —-0249 m, +°0221 m, 
M, =m, —‘0042 m, ~—-0200 m, +-0242 m, 
M, =m, +0016 m, —-0218 m, +0202 m, 
Me =m, —-0039 m, —-0180 m, +0219 m, 
M, =m, +-0026 m, —-0200 m, +0174 mg 
M, =m, +0025 m, —-0103 m, +:0078 mg 
M, =m, —-0027 m, —-0067 m, +0094 my 
Mo=M, +0030 Mo—'0085 m, +°0055 m,, 
11M, ,—"0026 m, , —"0046 m,,+°0072 m,> 

M, 2=m, 20032 m,, —-0064 m™,,+:00382 m, 

It will be seen that the numerical coéfficients here given differ 

from the previous ones to the amount, in some cases, of a single 
unit in the fourth decimal place. They 

exact as they can be made without extending them beyond the 
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fourth place, a degree of refinement which would be practically 
useless, ‘I'he computation, however, was carefully made to six 
places, so as to secure the nearest value for the last figure. 
rejecting the fifth and sixth places, care has been taken not to 
impair the condition that in any single equation the sum of .the 
three decimal coéfficients must be zero. The first and seventh 
equations, as computed to six places, are 

oe 003668 m,+-003060 m,5—-006728 m, 
1,—=m,-+'002541 m, —:019981 Me "4017440 Mg. 

sega these are reduced 6 four places in the usual way, they 
beco 

M,=m,+:0037 m,-+ 0081 M15—'0067 m, 
M,=m,+'0025 m,~:0200 m, +°0174 mg. 

The sums of the three decimal coéfficients differ from zero to 

cient Maa is least altered by it, as compared with its true value 
to six place 

Since the’ length of a calendar year is either fs or 366 days, 
th > assumption that the year consists of 365°24224 days is not 

year. But the average pe tuk ot a considerable number of con- 

a eereloeial phenomenon, as the mean daily 
temperature ford instance, has been found for a given plac 
the metho mean months, and it is required to interpolate 

The abscissa must be reckoned up to the middle of the ar be- 
Am. Jour. Sct.—Szconp Series, Vou. XLIII, No. 129.—Mary, 1867. 

41 
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cause the small are of the curve which belongs to any one day 
may be regarded as nx obama a straight line, so that the 
mean of all its ordinates is equal to its middle ordinate, which 

m t day. The 
subjoined table will be found to facilitate computations. = 
[ag > 3 & =o S bo: | o ot ® aI ce ® eZ) © 5 a er ad ® @ eS 5 & BS ==) ® ber pals) oP S — ® ° = ot <8 © 

correct to the nearest minute, one circuits of arc here corres- 
ponding to about twenty-four minutes of time. 

Ares representing the mean interval of time from the beginning of the 

year to the middle of each day. 

Jan. | Feb. |M’ch.} April. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec 

ov Od ou ae 5 oO 7 ° 2] ie) of 1| 630/31 ‘3/5853) 89 26/119 118 9 34/179 'g|008 41 240 isles 49 300 32/329 56 
2| 129\32 2/59 52| 90 26/120 0/150 33/180 7 210 40/241 14/270 48 301 21 |330 5? 
3] 228)33. 1/60 51} 91 25/120 59/151 32/181 6 211 40/242 13 271 47 302 20)331 55 
4| 327/34 0/6151) 92 24/121 58/152 31/182 5/212 39/243 12 272 46 303 20/382 54 
5] 4 26/34 59/6250) 93 23/122 57 153 30/183 5 213 38/244 11 273 45/304 19/333 53) 
6| 5 25|35 59/63 49) 94 22/123 56/154 30/184 4/214 37/245 10 274 44 305 18/334 52) 
7| 6 24/36 5864.48) 95 21/124 55/155 29/185 3 215 36/246 9 275 44 306 17/335 51 
8| 7 24/37 57/65 47| 96 20/125 55/156 28/186 2/216 35/247 9 276 43 307 16|336 50 
9} 8 23/38 56 66 46) 97 19/126 54/157 27/187 1/217 34/248 8/277 42 308 15/337 49 

10 9 22/39 55 67 45/ 98 19/127 1188 0/218-34 7/278 41 309 14/338 49 
11|10 21/40 54/68 44/ 99 18/128 52) 159 25/188 59 219 33/250 6 279 40 310 13/339 48 
12| 11 20/41 53 69 44/100 17 129 51 160 24/189 59 220 32/251 5/280 39 S11 13/340 47 
13/12 19] 42 53/70 43/101 16/130 50)161 24/190 58/221 31/252 4/281 38 312 12/341 46 
14| 13 18/43 52/71 42/102 15 131 49/162 23/191 57 222 30/258 3/282 38 313 11/342 45 
15|14 18 44 51/72 41/103 14/132 48 | 163 22/192 56 223 29/254 3/283 37 B14 10/343 44 

116/15 17/45 50/73 40 104 13 133 48) 164 21 193 55224 28/955 2/284 36 315 9|344 43 
17/16 16 46 49) 74 39/105 18 134 47/165 20) 194 54 225 28/256 1/285 35 B16 8/345 42 
18/17 15 47 48 75 38/106 12/135 46) 166 19/195 257 0/286 34/317 7/346 42 
19]18 14/48 47/76 38/107 11/136 45/167 18/196 53 227 26/257 59287 33 818 7/347 41 
20|19 13 49 47)77 37) 108 10/137 44/168 17|197 52 228 25/258 58/288 32/319 6/348 40 
21/20 12 50 46 73 36/109 9 138 43) 169 17|198 51/229 24 25 57 289 32 320 5/349 39 
22/21 11/51 45/79 35)110 8/139 42/170 16/199 50 230 23/260 57/290 31321 4/350 38) 
23 22 11 52 44/80 34 111 7/140 42/171 15/200 49 231 22/261 56/291 30/322 3/351 37 

| 24/23 10/53 43/81 33/112 7) 141 41/172 14/201 48 932 22/262 55/292 29 823 2/352 36 
25/24 9 54 42/82 32/113 6/142 40/173 13|202 47 233 21/263 54/293 28/324 1/353 36 
26/25 8 55 41/83 32/114 5/143 39/174 12/203 46 234 20/264 53 204 27/325 1/35435 
27/26 756 40/8431/115 4/144 38/175 11 204 46 235 19/265 52 295 26/326 0/355 34 
28/27 6 57 40/85 30/116 3/145 37/176 11/205 45. 236 18/266 51 296 26 326 59/356 33 
29/28 5/58 16/86 291117 2/146 36 177 10/206 44 237 17/267 51 297 25 827 58/357 32 
30)29 5 8 eis 1}147 36 178 9/207 43 238 16/268 50 298 24/328 57/358 31 
3130 4 7 148 35) 208 42 239 15 /290 359 30 

When the mean daily temperatures at a given place have 
been tabulated for eree day nS the @ yea a its Fae ‘hae e bee 
the usual practice hitherto to omit giving the temperature for 4 
the 29th of Fe ebruary. It cannot be said “that the meteorologi- 
cal pheiiGiasila Whiek oGcar on 3 Tei 

| reco 

5 
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y h 
day is 31+28+4 of 0°2422=59-1211 days, and the correspond- 
ing abscissa is found to be 58° 16’. 

The monthly means of temperature at New Haven, as given 
in the Transactions of the Connecticut Academy of Arts and 
Sciences, from 86 years’ observations, are 

26°53 46°84 71°66 51°10 
28°11 57:28 70°32 40°32 
36:09 66°96 62°50 30°42 

When reduced to mean months they become 
265811 47°3076 71°7307 ‘50°9438 
28°2410 57-7081 70°2452 40°1992 
36°5263 67:2372 62°3404 30°3442 

From these data I have obtained the equation of mean daily 
temperatures throughout the year, in the way already stated in 
this Journal, xli, 878, except that instead of finally reducing it 
from the usual form, - 

y=a--a, sin(z-E,)+<a, sin(2e+E,)-++a, sin(3z--E,)+ &c., 
into a form where the signs before the terms are sometimes plus 
and sometimes minus, I have reduced it to 

y=a-a, sin(x—e,)-+-a, sin2(x—e,)+a, sin8(4—e,)-+ &e., 

in accordance with the formula 
1 

sin(na--E, )=sin n { 2——(360°—E,) ie 

This prevents confusion of signs, and at the same time preserves 
the significance of the are e,, making it measure the time elapsed 
from the beginning of the year to the first ascending node of the 
term in which it occurs. 

he New Haven equation of temperatures then is 

y=49-112-+-22-902 sin(x—110° 39’ 22”)-+"289 sin 2(x— 20° 56’) 

+443 sin 3(2—57° 42/)-+-022 sin 4(7—75° 22’) 
+402 sin 5(a—8° 53’)+-098 sin 6a. 

An equation of this kind, to be perfect, ought to express ac- 
curately all the facts implied in the observed series of monthly. 
means, so that the mean for any one of the calendar months 
may be derived from it with precision, by integrating ydx be- 
tween the proper limits for the beginning and end of the month, ~ 
and dividing by the are which measures its length. Let t 
general form, 

| y=a-+a, sin(z—e,)-+<, sin 2(e—e,)+a, sin 3(r—e,)+ &e., 
be treated in this way between the limits 2’ and a” correspond- 
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ing to the beginning and end of a month whose mean is m, and 
let us make 

4(2!’ —2')=a, 4(a”’ +2')=8; 

then the ee mean will be expressed thus: 
* sin 2a in3e 

m=ata, ~ — = sin(8-e,)+a, = ry sin2(8-e,)+a, - oe sin3(8-e,)+ &e. 

sin @ tala: 
, &c., depend only on the length of the 

month, and diets hier ees are given in the subjoined table, 
for months of all the different lengths. 

The values of —— 

Month of Month of M 
dt -aaee, 30 days, February. Jini 

log me 9994840 | 9995169 | 9-995719 | 9:995027 
sin 2a 

oe 9:979214 9980547 9982777 | 9979971 

sin 3a . 

a 9952651 9955722 9960852 9954395 

sin 4a 
log = 9:914288 9919945 9-929367 9-917502 

sin 5a 

log — 9862723 | 9:872015 | 9:887409 | 9-868005 
sin 6a ; 

log = 9°795732 9-810048 9-833588 9-803880 

The values of the arc 8, wiioh measures the time from the 

beginning of the year to the middle of a month, are for the cal- 
endar months 

15° 1630” 108° 43 54” «199° 55’ 6” «984° 35/58” 
44 28 25 133 47 38 224 28 25 314 39 37 

73 40 10 163 51 22 254 32 9 344 43 21 

and for mean months they are 15°, 45°, 75°, &e. 
hy the clea for the monthly mean m, let the oe 

stan €,, @,, €,, &c., take those values which have 
found ee shiens in the N ew Haven equation, and the ‘ole eit 

monthly means for the calendar months may be obtained. 
26°530 46°870 71°668 51-093 
287111 57-278 70°313 40°324 
36°056 66-949 62°512 30°424 

The errors of these computed Ag: as compared with the 
monthly means actually obuveved 

0 +030 ean. 008 — 007 
+001 —-002 —-007 +004 
—"034 —011 +012 +004 

This example shows the degree of accuracy with which an 
equation obtained by the method of mean months may be eX 
pected to represent any observed series of means for calendar 
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months. The reason why the computed values do not agree 
exactly with the observed ones is, that the curve of the form 

y=a-+a, sin(r—e,), 

years’ observation at Albany, from 1826 to 1849 pe i? i 
by F. B. Hough in the “New York Meteorology.” 
total amounts of rain and — snow and hail for the saiaidat 
months, in inches of depth, ar 

2°91 2°88 4°09 3°76 ‘ 

2°62 4-04 3°44 3°30 

3°02 — 4:50 347 2°98 

Dividing each of these by the number of days in the month, we 
have the following values of cred mean daily rain-fall, for calen- 
dar months, in decimals of an in 

939 “0960 “1319 1213 

"0928 "1303 "1110 “1100 

0974 "1500 "1157 0961 

Now applying the correction, we obtain the mean daily rain-fall 
for mean months, 

09 

and the equation of the curve is found to be 

ment 123-4: 0202 sin{z— 106° 43’)+-0106 sin 2(z— 107° 10’) 

+-0112 sin 3(r—14° 11 am 0031 sin ipa 7’) 
+--0024 sin 5(z—56° 40’)4+-0015 sin 

e assign to a the value appropriate om any given day in 
the Pies the resulting value of y will be the average dept 
a -fall at Albany for that day, expressed in decimals of an 

After an equation has been obtained, there ought to be some 
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check to show whether it is free from errors of computation. 
This may be secured by deriving from it the mean for any one 
of the mean months. When the constants in the Albany equa- 
tion are transferred to the general expression for the monthly 
mean, and « and @ take the values appropriate for the third 
mean month for instance, the result is m="0975; the agreement 
of this with the daily mean for the third mean month as previ- 
ously found, is evidence that the equation of the curve has been 
computed correctly. 

January 11th, 1867, 

Art. XXXVI.—Researches on Solar Physics; by WARREN DE 
La Rug, Esq., Pres. R.A.S., BALFouR Stewart, Esq., Super 
intendent of the Kew Observatory, and Benysamin LoEwy, 
Esq., Observer and Computer to the Kew Observatory. 

Second Series (in continuation of First Series).* Area-measurement of 
the Sun-spots observed by Carrington during the seven years from 

1854-1860 inclusive, and deduction therefrom. 

34. In our first paper (Art. 13) we stated that Mr. Carrington 
had very kindly placed at our disposal all his original drawings 
of sun-spots. Our first step was to arrive at some estimate of the 
accuracy of these sketches, and we requested Dr. von Bose, who 
assisted Mr. Carrington in the greater ‘part of his observations, 
to give us a short outline of the method employed in obtaining 
them. 

From his account, it would appear that the sun’s disk was 

Wi is itherto employed, namely, the 
mere statement of the number of sun-spots occurring at any pe 

* From a memoir printed for private circulation; tables and plates, and many 
paragraphs omitted. For First Series, see p. 179. : 
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riod, can only be supposed to afford very approximate means of 
estimating the extent of solar activity at that period; while, 
again, if we wish to study the behavior with respect to size of 
each group as it passes over the visible disk, this can only 
be done accurately by the laborious but sure method of meas- 
urement. 

36. Method adopted in measuring Carrington’s groups.—In order 
to accomplish this task, the following method was adopted :—In 
the first place, in order to obtain the apparent area of any group, 
a piece of plate glass had a number of lines etched upon it, by 
means of which it was cut up into squares, the side of each 
Square being ;th of an inch. In order to facilitate reading, 
each fifth line was painted red. 

This piece of glass was then applied (the engraved face toward 
the drawing) to the group whose apparent area it was desired to 
measure, and the number of squares and fractional parts of a 
Square occupied by the umbra, the penumbra, and the whole 
Spot was separately reckoned and noted down. If it was found 
that the number of squares reckoned for the whole spot was 
equal to the sum of those reckoned for the umbra and penum- 

although not used by us in our present research. 
7. But it is evident that after the apparent area of a group 

has thus been correctly estimated, this apparent area will not 
indicate the real size of the group, unless allowance is made for 
the foreshortening occasioned by its angular distance from the 
visual center of the disk. 

[The practical methods by which this allowance for foreshort- 
ening was made are given in detail. The final results of the 

measurements form an extensive table and give the material for 
& graphical representation of the observed spotted area for each 
clear day from the beginning of 1854 to the end of 1860.) 

40. Distribution of Spotted Area over Disk.—Our next inquiry 
has reference to the relative distribution of spotted area over 
different parts of the solar disk. We use the word disk in con- 
tradistinction to surface, because it is evident that, on account of 
the sun’s rotation, the center of his visible disk on one day d 
not represent the same portion of the solar surface as on another 
day; indeed from this cause it is well known that sun-spc 
travel over the visible disk from left to right. It is there ore 

one inquiry to study from day to day the relative distribution 
of spotted area over different parts of the sun’s actual surface, 
and another to study the same from day to day over different 
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parts of his apparent disk. We have not hitherto attempted the 
former inquiry (although the subject is not lost sight of, but may 
come within the range of our future researches), but have con- 
fined ourselves entirely to the latter, and now proceed to des- 
cribe the method of observation adopted. 

41. Suppose the visible disk of the sun to be cut up into sec: 
tions by great circles passing through these poles. These great 
circles may be regarded as lines of longitude, only, in the present 
instance, they are not supposed to move round with the sun’s 
surface, but rather to be connected with the earth in such a man- 
ner that the plane which passes through the earth is always 
reckoned the zero or meridian. 
Now it is well known that the pole of the sun differs very 

little from that of the ecliptic, and therefore, in an approximate 
investigation like the present, we may suppose the two to coin- 
cide; these longitudes will thus denote ecliptical longitudes, and 
the longitude in which the earth is placed being called zero, we 
may with propriety reckon those to the left negative, and those 
to the right positive. A sun-spot as it movés across the disk on 
account of rotation will thus appear at a longitude —90°, and 
vanish at a longitude +90°. 

The same course will be pursued by the inferior planets Mer- 
cury and Venus, which move faster than the Earth; while, on 
the other hand, the superior planets, which move slower than the 
Earth, may be supposed to pursue an opposite course, passing 
across the circles of longitude from right to left. 

42. It will thus be apparent that, if the behavior of sun-spots 
is at all influenced by the positions of the planets, the fact 18 
likely to be discovered by this means. Thus if all the prominent 
a be in the same longitude as the Earth, if there be a bond 
between sun-spots and planets, we should be entitled to expect 
im such a case some change in appearance or size when the spots 
for that period pass the central line; if, on the other hand, these 
planets be together at 20° to the right of the Earth, we might 
expect some change at 20° to the right, and so on. In fine, one 
of our objects in the present research is to ascertain the compar 
ative size, at the different ecliptical longitudes in the visible disk, 
of the whole spotted area for any period, the mass of observations 
being broken up for this purpose into periods embracing perhaps 
three or four months, so as to comprehend in each a sufficient 
number of groups. 

_ 48. For this purpose the following plan was adopted. A sub- 
sidiary table was formed in which the whole visible disk was 
portioned out into thirteen parts, each part denoting a days 
progress of a spot and embracing every 14° of longitude from 

—90° to +90°. Hach of these parts had in this table two col- 
umns allotted to it, in one of which the exact longitude of 
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rington’s sun, had drawn on it lines of longitude for every 10° 
from —90° to +90°. This sheet being applied in a proper man- 

ve was drawn, in 
which the abscissv represented the longitudes of the visible disk 

his curve was 
simply by connecting together by means of straight lines the 

one series the planetary configurations retained - a considerable 
extent the same character. In the following table the results of 

May, we think, be considered to be an observational fact. 
Am. Jour. Sc1.—Srconp Series, Vo. XLIII, No. 129.—Mar, 1867. 

42 i 
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Table exhibiting ws area of the non-rejected groups for the afere sf tie ia longi- 
des of the visible disk (longitude of Earth = 

Average of a f the hemi- 
pbc area at ft the idee rain — 

og aay 

eae eee ; of Venu 
—62° —48° —34°|—20° —6°, +8° +22°|+-36° +50° 164° 

| 

No. of pao 4 
‘Longitude 

: of 
series. of se i 

1/1854, Mar. 5) 81/ 90/113 |155 229271311 /380 eo 366 + 10 | +120 
pa fa 50 

V.j1856, Aug. 24) 73! 78) 76 
VI.1857, Mar. 15) 88 25 j1 |206 |211/187 158| — 30 160 
VIL. ug. 16111 /102 107 |106 |120/128/108 |120 130/185; + 70 | + 80 
VUL Nov. 7 94/104 |124 |182|121/110)108| 97} 88; 81) -+-140 | — 10 

TX. 1858, Feb. 1351 378 |394 |389 ee 405 |874 825 261| +160 | — 80 
x Apr. 26141 192 240 3/367/365 |361 |304 211; —120 140 
x July 17111118 147 a 199/224 |238 |261 |264| — 90 | +120 

Xi Nov. 3231 255 /288 /316 |330/337/349 [370/394 418; — 40 | + 30 
XIIL/1859, Mar. | : indO M899 lox |BBSSTRlae1 22/15 & go t= % 
XIV. June 22/145 |136 128/118 107/100 45| +130 | +170 
XV. Aug. 6342/8538 372/405 426/429/414 |415 413 |410| +150 | +150 
XV Nov. 11175 /183 195 |203 |213/2 223 213 205; —160 | + 60 

XVITI_/1860, Feb. 24/123 140 157 |168 |182/200195 |180/173 161} — 90 40 
III May 16 100 shee 141 oo 175/185 181 |186/184 180; — 30 | —110 

; July 2313 326 321 /306 |284/271/272 aries 241 10 ; —160 
XX. Oct. 12.210 296 264 [963 255|261/243 221 214/191 ef 60 | +110 

46. In the second place, there seems to be a periodical sa 
rence of the same sort of behavior. Thus in series I, IV, V 
(XI and XII), xvi, there is a maximum considerably to the 
right. The mean dates of these series are :— 

March, 1854 .... 
Ww —, T6583: f: ee ‘ Viiv iis months. 

Me dewey hevees ¢ 75 servi eie XI and XII, July to Nov. 1858 e+ an ewok Eg hl GE 

XVIII, May, 1860 ...... I=(XI and XIT}+-20 
Mean period, 185 * 

Also in series 11, (after Iv), VIII, (x11 and xrv), (XIx and XX), 
bere is a maximum considerably to the left. The dates of these 

Il, May, 1854........ 
after IV, (cay), Dee. 1855 See aes mos. 

VIL, Noy hed 1857. ety es i Vt23 “ 
(XT and XIV), M Me Via (XLT and vey 

ae (XIX & XX)=(XIM& XIV)+15 “ 
(XIX and XX), July rome gra a Heath pedals 07 

Again, i in series III, V, (Ix and X), (Xv, oes as rie the maximum is not far from. the center. The dat 
ot! November, 1854 ae 

eee ee Eh Se be ee eo ee ew ee be oe eS +21 mos. 
bef. - aye . 

(XV, XVI, ‘Wied, x)+20 * 
_ pril, 1858 (XV, RV VI) ‘ng. 159 to | 

Mean period, 20 “ 



Researches on Solar Physics. 327 

Finally, in series Iv, vit, X10, and xrx we have probably a 
minimum near the center accompanied with a somewhat unde- 
cided action. The dates of these series are :— 

LV, August, 1865.2. 4. > ; : i VIl, August; 1967...05, Eyl Sik eeinbel ede amet AE Liaw 6: os. months. 
\ hence XII Ii+19 XIII, March, 1859 ...... { XIX=XIII-+16 « 

RIX, July, 1860 ..nsd< i ica 
Mean, 20. = 

The period of recurrence of the same behavior would thus 
appear to be nineteen or twenty months. 

47. In the third place, in all these recurrences the progress of © 
the maximum is from left to right, not right to left. Thus in 
series III the maximum is near the center, while in series Iv it 
has gone to the right. The same order is observable in series X 
and X1, and in fact, throughout the whole twenty series. 

48. We cannot see that these phenomena can possibly be 
explained, unless it be admitted that the behavior of the sun- 

size. An examination of the table on p. 826 will give us some 
idea of the nature of the influence probably exerted by Venus. 
The average size of a spot would appear to attain its maximum 
On that side of the sun which is turned away from Venus, and 
to have its minimum in the neighborhood of this planet. oo 

_ But, it will be asked, does not Jupiter appear to exert any 
influence? for although its distance is much greater than that of 
enus yet its mass is very great. A reference to the table will, 
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we think, show that the influence of Jupiter is very great, 
although not apparently predominating. Thus when Venus 
and Jupiter are both in opposition to the earth, we might expect 
a very large average size of spots at the longitude of the earth; 
but if, Venus being in opposition, Jupiter is in conjunction with 
the earth, the average size ought to be much smaller. In series X 
and xv the former is the case, and for these the average size of 
a spot is exceptionally large. In series v, vii, and XvI the lat- 
ter is the case, and for these the average size of a spot is excep- 

of Venus during this period would be more nearly equal to the 
maximum effect of Venus than the effect of Jupiter would be 
to its maximum effect. 

to time, and to the minor fluctuations which occur in his diagram. 
_ We had previously proposed to ourselves a complete investl- 
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importance to communicate at once, reserving a more elaborate 
and accurate investigation to a future occasion. — 
We think it will very likely be found that, at those periods 

when the planets Jupiter and Venus cross the solar equator, 
there will be a tendency of the spotted area to approach the 
equator, and at those periods when the heliographical latitude 
of these planets is greatest there will be a tendency for spots to 
spread out from the solar equator. 

Reserving the action of Jupiter to a more complete investiga- 
tion, we have derived the following result regarding the action 

tor when the heliographical latitude of Venus is 0°, and are most 
distant from the solar equator when this planet attains its greatest 
heliographical latitude. 

51. Concluding remarks.—The following question may occur 
to our readers, How is it possible that a planet so far from the 
sun as Venus or Jupiter can cause mechanical changes so vast 
as those which sun-spots exhibit? We would reply in the fol- 
lowing terms to this objection 

The molecular state of the sun, just as that of the cannon or 
of fulminating powder, may be extremely sensitive to impres- 
sions from without; indeed we have independent grounds for 
Supposing that such is the case. We may infer from certain ex- 
Pecunia, especially those of Cagniard de Latour, that at a very 
igh temperature and under a very great pressure the latent 

heat of vaporization is very small, so that a comparatively small 

* It is, however, a possible inquiry whether these phenomena do not imply a 
certain loss of motion in the influencing planets. 
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increment of heat will cause a considerable mass of liquid to 
assume the gaseous form, and vice versd. e may thus ver 
well suppose that an extremely small withdrawal of heat from 
the sun might cause a copious condensation; and this change of 
molecular state would, of course, by means of altered reflection, 
&c., alter to a considerable extent the distribution over the va- 
rious particles of the sun’s surface of an enormous quantity of 
heat, and great mechanical changes might very easily result. 

Again, although we cannot suppose our earth to be nearly so 
sensitive as the sun, yet the question may be entertained, Does 

e moon exert an influence of this kind upon the eart 
52. Our readers will, we think, agree with us in dividing the 

results of this paper into three classes. 
We have, in the first place, the pure results of observation. 
In the second place, we have put forth as an immediate deduc- 

tion from these observational results a connection between sun- 
spots and planets. The evidence in favor of this deduction ap- 

tory of this question. Professor Wolf has, it is well known, 
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ArT. XXXVII.—Research on the Ethers Silicic Acid ; ty 
C. FRIEDEL and J. M. Cra 

[Concluded from p. 171.] 

The first distillations were made in vacuo (8-5 millimeters 
pressure), and the substance used consisted in residues from v 
rious preparations of the normal silicate, and of the hexethylic 
disilicic silicate; both these products had as far as possible al- 
ready been extracted. 

After eight distillations we obtained— 

at 60° ond (Centigrade.) 6 grs. of liquid. 
AG A185 Si Swesa eves Eee Lo 
135 aa eV eRe wis eee ee Vee - eg 
160 “160.2488 ed Sia: 14 “ 
106. ~160 sivdwa eves elisa sey oO: IETS = per ct. 
280 =—200 ix.o:s. 6 nwies Oijeis.576,6.0,0:08 16 *. Sie = 
BOO DRG 04 ou 0b 5 Ch ek a, 6 0 eae rea emer mn 
220. +260....\é0.0.s dan seca mie ae 8 Ree Pee ne 
260 —S00. sss skce sh eeees eee o¢ Sieeeeso de 
300 =320 00. states ina 9... Sia eS 

The largest portion within narrow limits of temperature, that. 
which distilled 165°-180°, was redistilled in the air; it com 
menced to distill at 285°, and between this point and 305°, 95 
grs. of liquid passed ; above 305° there were only 8 grs This 
last product contained 19°34 per cent Si. 

All the products distilled above, except those which had 
assed at a temperature higher than 200° in vacuo, were redis- 

tilled under the ordinary pressure. There was obtained on the 
6th distillation, 

e PIS SAIS sever is 6°5 grs. 
SAS MOSS VIC yA ete cc aes 
285 “846 Sr i cs .2..-25) “ =chexethylic disilicic ether. 
243 2260 A Oe ROS 10°0 * 
260 ~276 6 ve ee Fess isa © 
216 =286 sede aes 10°0 “ Si=17°85 per ct. 
286 -294 ......0 pci. ITO Hi 1S92 « 
294 -310 ...c%.. Fare «sik bea 

90°0 

. _ The portion of the above products containing the more con- 
densed ethers, i.e., the Me boiling 243°-310°, was redistilled 
under a pressure of 58-60mm. (=, the ordin ressure of the 
air), until the amount of f liguad “distilling at a given point re- 
mained nearly constant in successive distillations. 

There was obtained— 
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4th distillation. Sth distillation. 
BION 1988 a as canits POG Rs Saeen dis 6°5 grs. 
BOB. 205 ccwcaned. 4B i i winwams $5." . i= 18'26 pe 
205 -215 1.60.00 70. ©. ncwenenes | le 

215-290: 5 -weecdewias SB ore a au ark eoieewcs o2.* 
230 =240 ccs nnsves Dna ts aces 50 “* §i==19°50 p.c. 
BAO. 288s oinsc's sy This: aire daw 6:5 :* 

45°5 44:0 

The portion distilling above 200° in vacuo, and that which 
distilled above ° under a pressure 58-60 mm., were redis- 
tilled three times under a pressure of 9-10 mm. 

220°-235° ..... 5°0 grs. Si==20°60, C—37:01, H=764 p. & 

235 -245 ..... 2:2 “ §i==20°99 per ct. 
245 =280 = ....: wor sro * « 

Finally, the portion remaining above 280°, was distilled un- 
der a pressure of 1-3mm. 

DP eB NOs | A¥ < Gli Acs ns.ednecdee 1-0 grs, 
SRO HBG Gs 0F 5 kaw siermrermrierionrers 3:0.  . Six 22°79 per ct. 
Sheed G6 es tsk ions cee uns 2-1. % . Si==23.91.. 

The formula of Ebelmen’s bisilicate requires 20-90 per ct. Si. 
The quadrisilicate 28°66 per ct. Si. 

_ We made other distillations of the higher products in vacuo, 
analyzing the liquid, which passed at different temperatures, 
and found the results to agree with the foregoing. if 

hus after a very prolonged series of fractionated distilla- 
tions, we not only failed to obtain the bisilicate among the pro- 
ducts distilling in the neighborhood of its supposed boiling 
point, but we also failed to isolate any body having a definite 
composition and a constant boiling point. The proportion of 
ilica in these condensed ethers increases with the temperature, 

at which they distill, while that of carbon and hydrogen dimin- 
ishes, and the relations between these constituents do not lead 
to any simple formula. Products from different preparations. 
having the same boiling points have nearly the same compo 
sition. 

It is probable that there are several condensed silicates be- 
longing to some of the types mentioned (p. 166) and that they 
can not be oa dg by distillation. It is worthy of notice that 
in all the bodies analyzed the ratio of carbon to hydrogen 18 
the same as in the radical ethyl. 

We attempted to prepare the bisilicate by 
exactly the ae i 

some 
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Sihcates of methyl—When we commenced our research, we 
tried the reaction of methylic alcohol on the chlorid of silicium ; 
but like Ebelmen* we only = 9 a oe that it phew im- 
possible to purify, turning bro n the air and poss 
~<a odor. We noticed, that shi peace sine vontainedk i 

_After having observed that the radicals contained in ie gee 
s may replace those contained in the ethers of acidst w 

Cancht that this reaction might furnish a method of obiing 
the silicate of meth 

With this object, we purified wood-spirit by a treatment with 
chlorid of calcium, and after decomposing the chlorid of calci- 
um compound with water and rectifying the alcohol several 
times with sodium, we sealed it in a tube with silicate of ethyl, 
and heated the mixture during 20 hours at 210° 

After several fractionated distillations oe principal product, 
isolated from the contents of the tube, was a liquid boiling at 
143°-147°, together with products with a " aitah higher boiling 
point. 

The portion boiling at 143°-147° gave on analysis numbers 
which correspond with the composition of a mixed silicate di- 
ethylic dimethylic silicic ether. 

Substance, weight, - - - - 08035 gr. 
ay SIM ae Oconee i 0°4320 “ 

Hey ck ciel oe gsi ee ee 
I. a weigh, - . - -  0:3450 

Sid,, ei ee OO 
Til. Produst reditila, 19°14 

Substance, we ight wo = ERO: * 
aes - - . - 0°3250 “ 

H,9, H - 01840 * 
IV. Another enpion portion dstiling, pad Or r 

Substance, weg > 900 “ 
be : i aE. Pass a 

H.0,. - ‘ Fr ie - - 0°2350 “ 

y Theory. 

Il. Si€,H,,O,4 
C, 38°90 39°89 40°61 40°00, 

’ 8:94 9°20 9°00 8°88 

ae 15°51 15°55 

It is piece pert oe that in these = ne on Boies pro- 
_ duct formed, and the only one that was easy to , was this 

mixed ether, and not the silicate of methyl or be pater 
mono-ethylic ether, although the methylic alcohol was used in 
large excess. 

_ * Ann, de Chim, et Phys, [3], xvi, 129. + This Journal, [2], x1, 34. 
AM. Jour. Sc1.—Seconp SzRizs, Vou. XLIII, No. 129,—Mar, 1867 
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In an experiment, made with the special object of obtaining 
an ether containing a larger proportion of methyl, we heated 
silicate of ethyl] during 15 hours at 250° with a large excess of 
methylic alcohol, then distilled, and heated a second time with 
methylic alcohol, the liquid, boiling below 150°, but still the 
greater part of the product passed at 148°-147°. This product 
redistilled at 145°-147° furnished us the material for analysis 
No. tv. If the mono-methylic and mono-ethylic mixed ethers 
are formed, as is probable, it is in a much smaller proportion. 

The simultaneous production of condensed ethers with a higher 
boiling point, noticed above, could only be accounted for by the 
presence of water in the methylic alcohol used, since we con- 
vinced ourselves by experiment, that there was no formation of 
ordinary methylic or ethylic ether, bodies whose production 
would equally have accounted for the formation of condensed 
silicates. The methylic alcohol really loses water by the pro- 
cess; for on employing the same alcohol for a second prepara- 
tion, there was production of more of the mixed ethers and less 
of the condensed silicates. 

This observation induced us to give greater attention to ren- 
dering the methylic alcohol anhydrous; and we discovered, that 
even 8-10 distillations with sodium and methylate of sodium 
were not sufficient to make the alcohol perfectly anhydrous. 16 
is probable, that when the percentage of water is reduced to a 
certain limit, the methylate of sodium is no longer decomposed. 
We were more successful in drying methylic alcohol by 

means of anhydrous phosphoric acids. ; 
Methylic alcohol, distilled twice with sodium, and then with 

a small quantity of phosphoric acid, boils at 65°°5, loses the 
disagreeable odor, that it usually has, and smells like com- 
mon alcohol, and does not turn brown with soda. Purified in 
this manner, it no longer gives, when heated with silicic ether, 
more than traces of condensed silicates. ; 

The preceding observations on the difficulty of purifying and 
drying methylic alcohol led us to suspect, that the bad success 
of the attempts of Ebelmen and our own to obtain methylic 
silicic ether by the direct action of chlorid of silicium on the - 
alcohol, arose merely from the impurity of the material em- 
ployed. The following experiment shows, that this was the 

Methylic alcohol, purified with the precautions mentioned 
above and added in small quantities at a time to chlorid of sill- 
cium, reacts upon it in exactly the same manner as ordinary 
alcohol. It does not turn brown more than the latter. Hy dro- 
chloric acid is given off in abundagee, reducing the temperature 
of the liquid. When the theoretical quantity of alcohol has 
been added, the product is distilled a after a small number ? 

” 



of fractionated distillations, ce i easy to separate two pavapel 
o°= products, one boiling at °, and the other at 201°-202°°5, 

The first product is almost te ae one formed, where the oar 
hol is perfectly anhydrous; it is the normal silicate of ethyl. 

rin e operation, made with a soph of a re 
ahtals: had been heated with silicate of methyl in a sealed tu 
an excellenf means of rendering . quite anhydrous, the hols 
product of the reaction distilled a 121°-126°. Of this the por- 
tion boiling at 121°-122° was sly 

L ape ia Sc - - 0°3400 grs. 
i Pe aig ee, 

H,9, ee EP 
is Substance, bids ia - - - - 0:9275 “ 

i6., See 03680. “ 
This product contained 27, of a per cent tof chlorine and we 

found, that the only way to free the methylic ethers el pipe 
from chlorine (probably contained in a chlorhydrine) is to heat 
them in a sealed tube at 180° with an excess of methylic alco- 
hol. After this treatment ‘ed produc was distilled again at 
121°-122° and on analysis gav 

III. Substance, weight, - - - - 0°2800 grs, 

Cag fe - 03255 “ 
TG se ek eee > 00 * 

IV. Substance, weight, - - - -. 04025 “ 
iO, - - - - - 710.0:* 

es Ti. ace 

GC,  tsrae 31°68 
H, 7-98 7°95 
Si, 18°42 

The density of GaRP ae ‘380. The ehieety requires 5°264. 

Difference between 2 weights of aces - 09730 gr. 
Temperature of the balance, - - 20° 

meg LO. 
Height of micas - - - - 760 mm. 

Capacity of bulb, oe eS ae 
ir remaini = ’ 7s 0°2 ce. 

The density of the we at £0°=1 ‘0589. 
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The normal silicate of methyl is a colorless liquid, possessing 
an etheric and rather agreeable odor. It is soluble in conside- 
rable quantity in water, and the solution cally gives a gelatinous 
deposit of silica at the end of some weeks. Moisture or aque- 
ous alcohol decomposes it rapidly with formation of condensed 
products and iar tely of silica. It burns with a white smoke 
duotiepostil of silic 

examethylie disilici ether is formed, whenever the normal 
ether is prepared with aqueous alcohol, and it ma 
tained by heating the normal — with methylic alcohol con- 
taining water. It boils, as we have already said, at 201°-202°°5 
and resembles the hexethylic disilicic ether very much in its 
properties. 

An ge Gi gave— 
see ubstance, wake - - - - 02880 gr. 

o,, > Se ee Oe 
H 0; - < - - - 0°1800 “ 

IL oS weight, - - - - Cakes * 
2665 

I. tos remaiifag in the bulb after the aessehuniie of 
the vapor-density. 

oe i it. - - - - 0°3335 gr. 
€0,, + (968? chesieeids aes 
Biche: <a ict ee Galt aye a ED 

Theory. 

: III. Si,(€H,),8, 
C, 28°04 27°80 27°90 
H, 6°95 6-99 6-97 
$i, 00 21°70 

The vapor density a 19. The theory requires 8°93. 
Difference of 2 weights of bulb, - 1:2422 gr. 
Temperature of beat 24° 

ir-bath, < 266°5 mercury therm. 
a 263° air thermometer. 

Barometric biiat eee ee 
Capacity of bulb, - - 25325 ce. 

ir remainin 0°2 ce. 

The density of this ee at t 0°=1- 144. 
We have not succeeded in isolating any product of a definite 

composition with a boiling point higher than that of the ee 
methylic disilicic ether, gad the result of our experiments 
pre: exactly oe @ same as in the case of the ethylic oes ta 

lers. 10 “centage amount of silicic acid rises wi 
boiling point, Pe did not extend our investigations so far as 
was done with ethylic ethers, 

e call attention to the nial difference in the oma points of the poe and ethylic normal silicate =44°, only 11° for 
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each difference of ©H,. The difference in the case of methylic 
and ethylic-disilicic ethers is 33° or 53° for each difference of 
€ = 

The monochlorhydrine of the normal methylic silicic ether 
was obtained, in the same way as the ethylic chlorhydrine, by 
heating together during one hour at 150°, three molecules of the 
ether with one-molecule of chlorid of silicium. Almost the whole 
product boiled at 113°-117° and after several distillations the 

: portion boiling at 114°5-115°'5 gave on analysis— 
j I. Substance, weight, - - : 0°5965 gr. 

sid - - - - - - 0.2295 “ 

II. Substance, weight, - - - - 02695 “ 

ee ea Pei eree  ik.. 
: ES ee ee ee 

IIL. Substance, weight, - en te - 07255 “ 
Ag(l, - fhe Se te oe red CREE 

Theory. 

I. III SiCl(€H,),6,- 
C, 23°31 23°00 

’ 5°85 5°75 
Si, 17°95 17°89 
Cl 22°59 22°68 4 ? 

,, The density of vapor =5°578. Theory 5:420. 
: Difference between 2 weights of bulb, = 1°2147 gr. 

Temperature of the balance, - - 19° 
“ il bath, - - 176°5 

Barometric height,- - - - 7665 mm. 
ag ere) of bulb, - - - 3695 cc, 

o air remaining. 

in the sequel, thet the chlorhydrine can be used for the prepara- 
tion of mixed ethers. : 

The Dichlorhydrine of methylic-silicic ether was obtained by 
heating two molecules of monochlorhydrine with one mole- 
cule of chlorid of silicium during one hour at 160°. The re- 
action is somewhat less easy than in the case of the formation 
of the monochlorhydrine. The larger part of the product dis- 
tilled at 98°-103°, and the liquid obtained, boiling at this tem- 

rature, after four distillations was analyzed. ef 

I. Substance, weight, - - - - 02565 gr. ee 
BG... AS Oe el 
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II. Substance, weight, - - - - 0°4480 gr. 
Bing. Sy RB ee om, fy, EEO 

III. Substance, weight, - - - - 0°9325 “ 

ES Ee a ee ae ee a 
Theory. 

“3 Il, ul. $i,Cl,,(CH,)20.: 
0, 14°85 14:90 
H, 3°70 3°72 
Si, 17°68 17°39 

Cl, 44-28 44°10 
Density of vapor =5°66. Theory 5:57. 

Difference between 2 weights of bulb, - 0°8755 gr. 
Temperature of balance, - - - 20° 

* “oil-bath,  - - . 182°5 
Barometric height, —- - - - 761°4 mm. 
Capacity of bulb, = - - - - 272°75 cc 
Air remaining, - . - 0°5 ce. 

The density of liquid at 0°=1:2595. The physical properties 
hydrine. 

cule of the dichlorhydrine during twelve hours at 220°. It is 
formed much less easily than the preceding bodies; even after 
the tube had been heated so long a time, a portion of the chlorid 
of silicium remained intact. The principal product distilled at 
near 84°. After several fractionated distillations, the portion 
boiling at 82°-86° was separated and analyzed. 

I. Substance, weight, - = - : 0°2980 gr. 
SOs) aa Ea eS yes SORE ™ 
HiGy 6 ese Eo eee 

TI. Substance, weight, -  - - - 02510 “ 
Ops 45 ee ae ODEO + 

Til. Substance, weight, - - - - 04105 “ 
ies eo tesa ye es TOO 

Theory 

I. ul I SiC],€H,9° 
C, 7-29 7 
H, 181 1:81 
Si, 17-05 16-92 
Cl, 64°46 64:35 

Vapor density =5°66. Theory, 5°73. 
€ density was taken by the method of Gay Lussac. 

Weight of substance employed, . 0-445 gr. 
Temperature of the oil-bath, - -  134°5 “ 
Volume of vapor, - z “ - 109°0 cc. 
Height of barot - 759 mm. at 23°°5 ign meter, - - 
Height of the mercury in the bell glass pot 
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Mixed methylic-silicic ethers—Where the chlorhydrines are’ 

treated with an alcohol, they exchange the Cl, for the radical of 
the alcohol and 8, and in this manner, by employing sabres 
alcohols, mixed normal ethers may be obtained. ' Ord nary al- 
cohol reacts immediately on the dionodhloneydtie with ola: 
tion of HCl, and the principal product is trimethylic mono- 
ethylic-silicic hak No chlorhydrine remains undecomposed, 
and there is no formation of silicate of ethyl, and after the ex- 
cess of alcohol has distilled, the liquid commences to boil at 
133°. There is also a small quantity of a product with a boil- 
ing point which corresponds to that of the dimethylic diethylic 
ether formed. 

The product boiling at 183°-135 gave on Ot ee 
I. Substance, Seat - - 0:2890 gr. 

sid., - Siege, ae, tee A 
a tea weight, - - . - 0°2450 * 

a eS Oe iy 
HG; +) a Se 01885 “ 

I, a Si(CH,)a(E3 all)2O« 
C, 36°03 
i, 8°55 " is 

1, 17°14 16°86 

es density of the liquid at 0°=1:0280. 
order to explain to ourselves the formation of the di- 

width ylis diethylic silicic ss we examined the alcohol, which 
distilled after the completio of the reaction 

It distilled in great pa, at 72°-74°. It was treated with 
powdered caustic potash to remove the hydrochloric acid it con- 
tained in solution, distilled and then ps over night in contact 
with freshly calcinated carbonate of potash. 
An analysis of this alcohol gave, 

Substance, nae - - : - , 01995 gr. 
8., iO ee baer S000 * 

HG, ce ee s - onago 
€H,9. €,H,0. 

C, 40°94 37°5 52°17 
12° 13°04 

Common ethylic alcohol containing 21 p.c. of water would 
have the composition ; but we ascertained that, when aque- 
ous alcohol was treated in the same way with carbonate of 
ash, it marks 96 p. et. on the alcoholometer of Gay-Lussace. 
alcohol contained a certain quantity of methylic alcohol, a eek 
could only have been formed by direct elimination from the me- 
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This had already been obtained by the aes of methylic 
alcohol on the normal silicate of ethyl.* It is also produced, 
a the methylic dichlorhydrine is treated with ethylic al- 
co 
A product, obtained in this way, and boiling at 143°-146°, 

was analyzed. 

I. Substance, weight, - = - thy fa ase 0:2700 gr. 
Naga Avia co cae jor! OSES 

II. Substance, weight, - - - - 0:2400 “ 

witeeats Rom RAMA ye SUE os: QeggR 
MiGh ee 4 ee i IO 

III. Substance, weight, - - - - 03635 “ 

Sid - - - - - - 0°1225 “ 

Theory. 

I. I. Il. Si(€H,).(€2H;)o,04 
C, 39°56 40°00 
H, 8°83 oe 
Si, 15-73 15°71 15 

The product used in analysis No. 111 was that which remained 
in the bulb after a determination of vapor-density. 

Density of vapor =6:178. Theory 6-288. 
Difference between 2 weights af bails - 0°9569 gr. 
Temperature of balance, - 21°5 

oil-bath, - - . 192° 
Height of nite - . - - 763°7 mm. 
Capacity of bulb, - . : - 279°75 cc. 
Air remaining, = - - - - . 5°25 cc 

a density of liquid at 0°=1-004. 
monoethylic triethylic ether, was obtained by treating the 

ee of the normal ethylic silicate with methylic 

It boils at 155°-157°. 
I. Substance, weight, - - - - 0°3945 gr. 
a aT ee et ee 

Il. Substance, weight, - - - - 0°2325 “ 
ON boas Se eee 
gO. a. Se eee 

Theory. 

I Ir. Si€H,,(€,H,)5,O4- 
C, 42-71 43°30 
4H, 9°21 9-28 
Si, 13-96 14:43 

We repeated with the alcohol, that distilled, the same experi- 
‘Ment, that was made, where the monoethylic trimethylic ether 

* See page 158. 
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was prepared, and we. found ethylic alcohol mixed with the por- 
tion of methylic alcohol, which distilled 73°~77°. 

I. Substance, weight, - - . . 0°1710 gr. 
Oa eH * eee, ee 
HO yr = sacs we tania 

II. Substance, weight, - . - - 01545 “ 
COs, - - - - - 0°2520 “ 
HyGres she vobtowyt 6 i oe 

‘ te €H, 90. G,H,0. 
C, 44°34 44°51 37°5 52°17 
H, 12°69 12°89 12°5 13:04 

bon and hydrogen found in the analysis of the monomethylic 
triethylic silicic ether. 

Dimethylic diamylic silicic ether—In the reaction of amylic al- 
cohol on the monochlorhydrine of methylic ether, the displace- 
ment of one alcoholic radical by another was still more strongly 
marked, for the principal product was a liquid boiling at 225°- 
235°, which did not have the composition of the trimethylic 
monoamylic ether, but very nearly that of the dimethylic di- 
amylic ether. 

n analysis of this product gave— 
I. Substance, weight, - - - - 0°2425 gr. 

age * an a ~ - - 04780 “ 

Hype i ek eats ee Te * 
II. Substance, weight, - - - - 0°3795 “ 

Oi Se ee ee eee, * 
z i Theory. 

I. ul $i(€H,).(€,H, ,).0,.- 
C, 53°76 54°55 

i, 10°89 10°61 

Si, 10-64 10°61 
The decomposition of this ether cannot be effected by an al- 

coholic solution of ammonia, and it is necessary to employ an 
alcoholic solution of soda for the determination of the silica, 

It should be noticed, that action of an alcohol upon an ether 

readily at the moment of the formation of the ethers from a 

Am. Jour. Sc1.—Szconp Series, Vou. XLII, No. 129,—May, 1867. 

44 



id 
342 ‘Friedel and Crafts on the Ethers of Siticic Acid. 

The Actions of the Anhydrids of Acids on Silicie Hther.—After 
having observed the substitution of one alcoholic radical for 
another in ethers, we determined to try to obtain by a similar 
reaction the replacement of an alcoholic radical by one contained 
in an acid. The first experiment made was that of heating the 
chlorid of acetyl with silicic ether, but we have already stated 
that the chlorine, and not the acety], was introduced into the 
ether with formation of a monochlorhydrine and of acetate of 
ethyl. 

It next occurred to us to try the action of anhydrous acetic 

acid, 6? 16 t ©, and we found, that by means of this reagent 

an = rile H,)3, (€2H,8), @, could be formed. 
35 of the normal silicate of ethyl and 13 grams of 

ssi dota, seats acid, boiling at 188°-5-140°,* were heated dur- 
ing 14 hours at 180°. 4 

After 8 fractionated distillations, the following series of pro- 
ducts was obtained—distilled— 

Bee) eo ea Din tiie secs 2a 70 = grs. 
80° 95° e@ereseeeseesesn se eeeeee - 

981 O88 i 55 Bs SS eee 4:0 ~ 
165941797? a i er EES og 
BF 79381 WK eS 2°5 - 
201102" cae ee i ee 5:0 i! 
IOS 107 to ctiecselaskveecial “s 
167208 eS eas lg miate ye Ey. a 
DORN sch i auis wav eeedn wal e = 
BhOVG SE0° 6 cv cies Pere a ee SO 3% 

3 33°75 

The first product, 77°-80°, was acetate of ethyl. According to 
the theory represented by the equation : 

re GB gilts i 

(€ ia), | Sit 6: 2H 10} OCs Hot O.+6? H, Lo, 

11'2 grs. of acetate of ethyl ought to have been produced. 
About 9 grs. of pure acetate were really obtained. 
The products boiling higher were an i 

L ae ee the aiion, weet -  0'2420 gr. ae - 08900 “ 
- Bas ete ee ae 

IL. 178'-182°—Substance, weigh - ¥ cig i, 0°3190 
Si0,, = 00875 “ 

This product was obtained by redistilling No. L. 
* A convenient way o: ining anhydrous acetic acid is, after rectification 00 

acetic of potash, to rect sodium, $f kydiesen Sa: he alo of tn ad until the disengagement 
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III. (obtained by redistilling 181°-192°) 
Substance, boiling 183°-193°, weight, 0°2865 gr. 
ra 2 3 = - % = 0:458 “ 

2) sO, - = a ee ee 
IV. 192°-197° Substance, weight, - 02790 “ 

«i * 2 ne - - - 0°4400 

HO ys 5 8 ie ie hc ili 
Theory. 

i 1, Il. P Si(€,H,),(€.H, 0), 
C, 48°94 43°57 42:94 43°24 
H, 9°06 9:09 7:99 811 
Si, 12°80 12°61 

The decomposition of the acetine by the alcoholic solution of 
ammonia is not complete, and an alcoholic solution of soda must 
be used to make the silicic determination. 

The preceding analyses show, that the boiling point of the 
monoacetine Si, (©,H,),, ©2.H,O, O, must be near 190°; but 
we did not succeed in isolating a pure product by distillation. 
By the action of potash on the acetine, acetic acid is obtained, 
showing, that it is really an acetine, which is formed. The ace- 
tine is a somewhat oily liquid having an ethereal odor, with 
something of that of acetic acid in it. The odor of acetic acid 
becomes stronger, when the acetine has been exposed to the ac- 
tion of moisture. 

The product of another operation was distilled under a pres- 
sure of only 52 millimeters of mercury, because we feared, that 
the compound might be decomposed by distillation at a high 
temperature. The liquid boiling at 185°-145° was first analyzed 
(1). This was redistilled several times and the product boiling 
at 185°-140° was analyzed (11). 

I, Substance, weight, - - - - 04740 gr. 
1Og) a ee es ee 

II, Substance, weight, - - - -  0:4360 “ 
Re a ee ee ee 185 

: t IL. Theory. 

Si, 12°64 12°68 . 12°61 per cent. 

Action of Boric Acid on the Silicate of Ethyl.—In the hope of 
obtaining an ether containing boric acid and silicic acid together, 
we heated 8 grams of boric acid, which had been previously 
melted, with 28 grams of silicate of ethyl (2 molecules of borie 
acid for 3 of silicate of ethyl) during 12 hours at 240°. 

The whole of the acid dissolved, and on opening the tube 
there was no evolution of gas. ter six or eight fractionated 
distillations, products were obtained with a very high boiling 
point, and a considerable quantity of a liquid with a lower boil- 
Ing point; of this latter there distilled: 
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Below 119°) wi ceadwies coins es ot dees 2 gr. 
UE eh ser 2 rere ean eee a eee _ dade 

pe es Cee eee ee ee ee ee ee a 

12 66 

All these portions below 140° burnt with a green flame and did 
not contain a notable quantity of silica. They consisted in 
Ebelmen’s boric ether in a state of almost complete purity. The 
true boiling point of this ether is 119°. 

The portion 119°-125° was analyzed. 
Substance, weight, - - - - 0°2105 gr. 
Oe aed ce 

eis He eS ct) ee hs 01990." 
Theory. 

Bo(€2H,),03 
€, 49°19 49°31 
H, 10°51 10:27 

acid by boric. The products boiling higher than 140° consisted 

acid aets on silicic ether in the same manner as water, and nob 
like anhydrous aeetic acid. It is possible that this reaction may 
serve as a means of preparing some of the ethers of other acids 
that have not yet been obtained. : 

From all the facts observed in this research, the tetratomic 
character of silicium appears to us proved in the most convin- 
cing manner. It is impossible to find simpler formule to repre- 
sent the composition of the monochlorhydrines and trichlorhy- 
drines of ethylic and methylic silicic ethers, or of the mono- 
amylic-triethylic, monoethylic-trimethylie and monoethylic-tri- 
ethylic ethers, or of the acetine; and only by returning to the 
old atomic weight of oxygen, can the hexethylic and hexam- 
ethylie-disilicic ethers be written with a simpler formula, since 
they contain 6,. 

e existence of these compounds and their formule is inter- 
preted most readily by supposing, as we have done, that t 
chlorid of silicium, Si Cl,, silicic acid, Si@,, and the silicic hy- 
drate SiH, ©, act in the same way as the polybasic acids known 
in mineral and organic chemistry. 

In another paper we intend to publish the results, that we 
have obtained in studying the compounds of silicium with the 
alcoholic radicals. 

Boston, Dee. 5th, 1866. 
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Art. XXXVIII.— On the supposed falsification of samples of Cali- 
fornia Petroleum; by S. F. PEeckHaAm, late Chemist to the 
California Petroleum Company. 

HaAvine been almost exclusively engaged during the last 
eighteen months in both technical and scientific analyses of Cal- 
ifornia bitumens, my attention has been repeatedly called to the 
small amount of light oils suitable for illumination yielded by 
these substances, when treated. by the ordinary process of frac- 
tional distillation. This low percentage of light oil, and conse- 
quent inferior commercial value of the crude materials, early 
led me to compare my own results with those of other experi- 
menters and analysts of California products. 

The first reports that I obtained, were published in the pro- 
spectus of the Philadelphia and California Petroleum Company. 
These embraced the details of an examination made by Mr. Peter . 
Collier, under the direction of Prof. Silliman; those of C. M. 

arren, Esq., of Brookline, Mass., and those of Prof. J. M. 
Maisch of Philadelphia. I afterwards received a pamphlet con- 
taining an article published in this Journal, vol. xxxix, May, 
i865. This article contained the results of the analysis made 
by Mr. Collier and the report of Mr. Warren, before mentioned. 
The report of Mr. Maisch was dated March 18th, 1865; that of 
Mr. Warren, March 81st, 1865; that of Prof. Silliman was with- 
out date. 

The material operated upon by Prof. S. was said to have 
come from a spring upon the Simi ranch in Santa Barbara 
county; and that treated by Messrs. Warren and Maisch was 
said to be a portion of the same sample. Without concurrent 
testimony, the similarity of the results obtained by those gentle- 
men, even by different methods of operation, sufficiently proves 
the identity of the crude material. : 
My own results, which I propose to compare with those above 

mentioned, were obtained by the treatment of petroleums gath- 
ered from the natural outcrops known as the Cafiada Laga and 
Pico springs, and two samples, of different density, from the 
estate of the Hayward Petroleum Co. The Stanford oil springs 
adjoining and resembling those of the H. P. Co., and a tunnel 
im the San Fernando mining district, the product of which isa 
little more dense but otherwise resembles that of the Pico spring, 
were the only other localities in Southern California, yielding 
petroleum in any other than the most insignificant quantities, 
at the time I left that region in June last. kareena 

I am perfectly familiar with each of these localities and their 
products. All the samples treated by me, with but one excep- 
tion—the lightest sample from the H. P. Co.—were gathered 
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under my own eye, most of them with my own hand. The ex- 
ceptional sample was gathered and furnished me under the per- 
sonal supervision of William H. Stone, Esq., at that time Super- 
intendent the California Petroleum Company. 

y experiments were first confined to the petroleums of the 
Catiada <_ spring, and the tunnels of the H. P.Co. The 

as <a am learn in that part of the country. Iwas informed 
that t 

more than a year prior to June eet 1866, that no oil tighter than 
sp. gr. 28°5° Baumé had ever been obtaine d from it. I have 

reason to believe, that before I left Southern California, I anal 

person who had ike upon this subject; and I was unable to 
ough er any trace of the existence of a natural outflow, yield- 

LY» 
quently the oil reaches the surface quicker, is less Sepahned 
and thickened, and of less density 

These facts prove, that no cla exists upon the Simi 
ranch, and that no oil had been di scovered in Southern California 
from any natural outcrop, prior to June Ist, 1866, of lower sp. gt 
than ‘8832=28°5° B. 

But one conclusion can be deduced from these premises, viZ: 
oil examined by Messrs. Aili Warren and Maisch, must 
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have been falsified by admixture of lighter oil, or the oil must 

the details of their analyses elicited the a bollcoig as the charac- 
teristics of this sample of petroleum 

Color, “ dark brown.” (8.)* 
Consistence, “thin and mobile as water.” (S.) 
Odor “not offensive,” (S.) resembling refined Pennsylvania petroleum. 
Density, es (S), 863 (M.), 864 (W.), average *863=33°5° B. 
Distillatio 

a Condensabte vapor ot Sem at 60° C.” (8.) 
“ Boiled at 123° C.” 
“  Yielded a et Soitng point of mercury, 50-60 pr. ct.” (S.) 
bs Oo. . 35-45.” (S. and W. 

Sp. gr. of Ist 10 pes cn of distillate, ae (8.) 
eserved as n ra 

gens 20 vs 7:8 
“765 “153 “756 e gr. 

Reserved as burning oil, 
er ¢ 50 42 50 

805 "8219 sp. gr. 8 
Reserved as lubricating oil, 

P 26 42:2 

sp. gr. "896 “910 art less in retort. 
Loss, per cent, 7 

The. portion reserved as naphtha is of is same sp. gr. at 
which refiners of yom id petroleum usually commence to 
run off burning oil. (M.) If this oil were fractionated the same 
as is customary in aes Pennsylvania oils, it would furnish, 
according to— 

Ra 

Silliman. Warren. Maisch., 

60 per cent. 52 per cent. 57°8 per cent. 
Sp. gr. -815=-42° B. = *805==44° B. vere ae B. 

or about 55 per cent of sp. gr., ‘810= =43° Bau 
The burning oil before treatment has pa “ttle odor, and 

that not at all mene lie (S., W., M.) Crude oil a 
i re, 

* Quotations mazgked “8.” are from the sep of Pro: aaa! teen sisrked 
“W.” are from of Mr. Warren; those m ed “ M.” are from that of Mr. Maisch, 
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The lubricating oils are of very low specific gravity; of a 
reddish color in the crude state, and easily rectified. (S.) 

The crude oil yields a very large percentage of distillate. The 
lightest oils are not very light (W., M.), and the odor of the 
crude distilled oils not more disagreeable than that of many 
samples of so-called commercial refined oil. 

I recently obtained from the office of the Philadelphia and 
California Petroleum Company, a small portion of a sam 
oil said to have come from the Pico Spring. This was supposed 

Warren and IT also obtained from the same place a 
small bottle of oil, labelled Pag hier oil,” and bearing upon the 
seal the initials his bottle of oil accompanied sso 

one additional characteristics. 
With the thermometer bulb immersed in the boiling oil, the 

oil boiled at 124° C., and with Mr. Warren’s condensing apparatus, 
yielded with the boiling oil at 200° C., 174; at 220° C., 250; 
at 227° C., 276; with the bath at 200° C., 200 ce, yielded TT: 5 ce., 
= 38°75 per cent of colorless distillate. The sp. gr. of this dis- 
tillate is *785=50° Baumé. 

From we wpaundaiesons of California oils of undoubted 
authenticity, I chalier the following characteristics. 

olor of genuine oils is dark green, when fresh, 
with marked dichroism. Three samples which I gathered in 
May and June of last year, when opened in Boston about ten 
weeks afterwards, appeared of a dark brownish black, having 
nearly lost their dichroism. 

Vonsisten e.—I have seen no oils from natural outcrops that 
could vend be called “thin and mobile.” They are of about 
the consistence of olive or linseed oil. The oils from tunnels 
When fresh, are lighter colored, and more mobile fluids. 

—The odor of Southern California petroleums is pecu- 
liar; not as offensive as those of Pennsylvania and Canada ; but 
at the same time unlike refined kerosene. } 

ity.—The density of the oil from the 
Cafiada Laga . -9184==23° B. 
Tunnel i in “bre Caton; “die 3 Pp, ee - -9023—=25° B. 

Pico s *8832—28°5° B. spring, - 
Lightest oil examined 4 fhysclf me HP. Pr, — *875=30° B. 
Lightest o oil said to have been proc 

tremity of a re 95 ft. in engi H. 7 Go, Rs525—34 5 B. 
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Petroleum springs existed upon the property of the H. P. Co., 
prior to the commencement of their operations. I have been 
told that the a yielded by them was very dense; lower than 
25° Baumé. Upon the property known as the Stanford Oil 

Springs, tunnels are said to have yielded oil of sp. gr. 31° Baumé, 
and a tunnel upon the property of the Wylie Springs OP Co., 
yielded in June last, oil of sp. gr. 23° Baumé. All o f these 
tunnels have been run since July, 1865. 

Distillation —No condensable vapor appeared from any sam- 
ple at 100° C. 

Pico spring boiled-ab. = Seren ee CEL 
hada Laga, - - : ‘ ‘ ‘ . 182° « 

Th Co., heavy Y 182° « 

Pico spring yielded below ‘the felling point of merewry, 26°5, per ct. 

Tatal amount of distillate from the Gafiada a Laga, 97°75 * 

Sp. gr. of first 10 per cent of distillate, 

Cafiada Laga, - : - - - 852 

Pico spring, - - - - be 

H. P. Co. chaaske - - - . “785 
aennels, tar P.. Goi, Uighit, os seain, <a Siues 766 
“he was reserved as naphtha. 

beoritien oil sp. gr. ‘*810=43° Baumé, by ordinary Reserved as 
hasiuuks distillat 

Cafiada Laga, - - ep Mee - - 3°5 per cent 
Pico spring, = - - - - - . 

He P20o.; heavy OS eS eh EOL VES FS 
H. P. Co., light, RIERA eS See ee SIR ee 

The absence of either very light, or very dense oils, is a 
marked peculiarity of the distillate of Sotithien: California petro- 
leums, when they are treated by direct heat in the ordinary 
process of fractional p shinier “The lubricating oils range in 
Sp. gr. from 259-29° Baumé. 

The odor of the ids distillate is pungent, resembling that 
‘of the crude distillate of ibn tab ieee It yields read- 
ily to treatment, and furnishes a refined oil of great transparency, 
very free from color and oe agreeable odor. 

any refined California petroleum of illuminating power equal to 
the best refined Pennsylvania oil. a 

The lubricating oils are of very low sp. gr., of a reddish color, ee 
and easily rectified. ie 

Mr. Warren’s condensing apparatus, with the bath at 200° 
gave from the 

Cafiada Laga,18°5 pr. ct; sp.gr - = 
tek springs, 18.416 te lee 

oe ec. ee = 2 
A comparison of the characteristics of the cample of petrol ; 
Au. Jour. Sct.—Srconp Series, VoL. XLII, No. 120.—May, 2 

45 



350 S. F. Peckham on California Petroleum. 

um examined by Messrs. Silliman, Warren and Maisch, with 
those of the samples of Southern California petroleum, examine 
by myself, exhibits the following very marked and important 
differences. 

Consistence differing, as water and olive oil. 
The odor of one is strikingly similar to that of refined Penn- 

sylvania petroleum; that of the others without resemblance 
thereto, and peculiar though not offensive. 

"he density of the one is ‘(020—=5° Baumé, lighter than any 
oil that could possibly have been procured in that region prior 
to July, 1865. 

The boiling point of the one is 50° C. below, and the sp. gr. 
of 1st 10 per cent of distillate from the same is ‘050 below that 
of the other. 

further a by the fact, that the lightest oils obtained from the 

she falsification consisted in the addition of an equal portion of, 

. 

two, equals 864 as the average density; 864 is the sp. gr. of 4 
the oil examined by Mr. Warren. + 
T obtained by ordinary distillation from the Cafiada Laga oil 

3°5 per cent of distillate, of sp. gr. 48° B.=810. The results 
obtained by Mr. Warren were equivalent to about 55 per cent 
of the same grade. This slight increase is a natural result of 

ge ter ee eye oe 

rote a 



the distillation of a mixture of light and heavy oils, and is also 
due to the superiority of the results given by Mr. Warren’s pro- 
cess over those obtained by ordinary fractional distillation. 

Prof, Silliman notices the fact that when 485 ce. were distilled 
0 370° C 20° t 

per cent of the same grade, or 50 per cent plus 5 ae eee pA 
istillate, a 

pose of correcting, what I am confident is an error, and to as- 
sist in the dissemination of reliable information respecting Cali- _ 
fornia Petroleums, 

es, Providence, R. I., March 6th, 1867, 

Arr, XXXIX.—Contributions from the Sheffield Laboratory of 
Yale College—XIV. On Kaolinite and Pholerite; by S. W. 
JOHNSON and JoHN M. BLAKE. 

THE study of certain minerals termed pholerite, nacrite, stein- 
mark, and kaolin, leads to the conclusion that a num sub- 
Stances whi i arious d 

ite, : 

nly 
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The chemical composition of this mineral was first deduced 
by Forchhammer from the analysis of a number of kaolins. It 
is represented by the formula 4Si3Al6H, or by 2Sidl2H,. The 
per cent proportions vary considerably according to the atomic 
weights employed in the calculation. In the table that follows, 
p. 388, are given the percentages reckoned on the atomic weights 
adopted by Gmelin (Handbook, English ed.), by Rammelsberg 
(Handbuch d. Mineralchemie), and by Fresenius (Quantitative 
-Analysis, 4th ed.). 

Of the substances which have come under our notice, having 

/p a + Sp: gr 2 
mineral made by Richard Miiller appeared in Dana’s 9th Sup- 
plement, and is quoted below. 

DesCloizeaux, in the Supplement to his Manuel de Minéralo- 
gie, p. 549, remarks*concerning this mineral as follows: “There 
has been recently discovered in Saxony a pholerite, at first called 
nacrite, which occurs in large macled hexagonal plates. ‘These 
plates are composed of six triangular sectors, whose boundaries, 
though quite vague, nevertheless give indications of composition 
parallel to the faces of a right rhombic prism approximating the 
angles 120° and 60°. They cleave easily in the direction of the 
base of this prism; their interior structure is fibrous, and their 

surface 

ge, for, when viewed by polarized light, dark shades of “anch out irregularly from near the center of the thin 
* 



sed, an oblique position of a plate 
on the slide is most favorable to reflect the light into the instru- 

time exhibiting color; while 
ae thinnest glass in the same condition showed both in a high 

ployed would show, the angles of perfect 
hexagons, 120° (see figure). The method — 
‘used was to draw them upon paper under the camera lucida, — 

. 
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with the aid of a straight edge, to a scale of 650 diameters, and 
to measure the angles of the drawings with the hand goniometer. 
Many of these tables are elongated in a direction parallel to one 
of the sides of the hexagon, sometimes to two diameters. They 

These aggregates have all degrees ‘of thickness, amounting in 
‘0083 of an inch. Some of them are obviously 

rical; the plates being loosely combined and somewhat separate 
from each other on one side of the prism. 

__ pulsion ‘of their water of combination. This- mineral differs 
_ from the so-called “ nacrite” in not being macled.. Some frag- 

ments from the exterior of the groups of nacrite crystals resem- 

Silica, : r Z é ss 
lumina, and trace of oxyd of iron, - 
ater, = - - - is 

oer 

bstaneé described as pholerite by Dr. F. A. Genth (ti 

% 
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a pearly luster. Dr. Genth remarks that under the microscope 
the scales appear to be clinorhombic. His analysis of this sub- 
stance, after purification by hydrochloric acid, is given below. 
.. The first mention of a crystalline substance with the compo- 
sition of Mrchhammer’s kaolin that we have been able to find 

_ is by Wohler, who describes, under the name steinmark, a pale 
yellow coherent mass which is converted by dilute hydrochloric 
acid, with solution of a little oxyd of iron, into a white shining 
powder. (Ann. d. Ch. u. Ph., lxxx, 122.) With help of a lens, 
Wohler found it to consist of ‘shining lamin, which, when 

assumed luster by rubbing, an unctuous feel, and adhered 
strongly to the tongue. Sp. gr. 2:6.” The locality was Schneck- 
enstein, Saxony. The analysis by Prof. W.S. Clark, now ‘of 
Amherst College, is given below. 

n response to our application, Prof. Clark has kindly favored 
! that it re- 

Schl 
form of brilliant white seales, which is obviously 
(Jour, 

In 

; ineral ana y Pisani the same | 
ty (Comptes Rendus, liii, 1072, also Dana’s 10th Suppleme 
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interior of cavities. Viewed in reflected light, by the mucro- 
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and the words of DesCloizeaux, above quoted, appear to be the 
first recorded optical observations on kaolinite. Pisani’s analysis 
is given in the subjoined table. 

Kaolin is described by nearly all writers as an opake amor- 
hous substance. Some have mentioned it to confain minute 

transparent plates, but have supposed them to be sheets of mica 
or other admixture. e have examined microscopically twenty 
specimens of kaolin, pipe- and fire-clay. Most of these are of 
unknown origin. In them all is found a greater or less propor- 
tion of transparent plates, and in the most of them these plates 
are abundant, evidently constituting the bulk of the substance. 
The kaolin from Diendorf (Bodenmais), Bavaria, is perhaps the 

_ most finely divided of all the white clays we have studied. 
When dusted dry upon a glass slide it appears to consist chiefly 
of masses of a white substance that are opake or nearly so in 
transmitted light, but, when fully illuminated above and below, 
have the translucent aspect of snow in the lump. Interspersed 
among these masses may be seen extremely minute transparent 
plates of irregular rounded outline. When brought into water 
the masses are almost entirely resolved into similar transparent 
lates, most of which are not more than ‘0001 of an inch in 

breadth. This description applies to all the finer plastic clays. 
Even the dark-colored Stourbridge clay is made up in large part 
of transparent lamine, as is a compact sedimentary brownish-gray 
pipe-clay from Table mountain, Tuolumne Co., Cal. The same 
is true of the blue fire-clay from Mt. Savage, Md., the white 
clays of Brandon, Vt., Perth Amboy 

especially on one collected at one of the hematite mines at Beek- 
mann, ave observed pearly glistening surfaces on the 

scope, these surfaces were seen to be covered with minute scaly 
erystals, or crystalline aggregates, which, however, revealed no 
regular outlines, : 
A white, pulverulent substance, having much the appearance 

of powd starch or wheat flour, found near Richmond, V., 
was recently analyzed by Mr. Burton in the Sheffield Laboratory. 
Its Saw eget agrees with Forchhammer’s formuld (see below), 

part o 
ma 

in The Sane Lectgnatay 
les are frequently 
lates are rarely 

other. The edges of these bun 
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and in this position they have the greatest effect aber polarized 
_ light. They have least influence on the polarized beam when 

the plane of polarization is perpendicular or parallel to the plates 
in this position. The separate plates are of broken and irregular 
outline. Grains of quartz are intermingled. 

In four other specimens of kaolin from unknown (probabl 
European) localities, similar prismatic bundles were observed. 
The bundles were usually curved and irregular; in some in- 
stances their length was four or five times their breadth. One 
of these four kaolins contained hexagonal plates that could be 
made out with ease under a one-fourth inch objective. Two 
others, when rubbed between the fingers, assumed a distinct 
pearly luster; and after this treatment, by which the prismatic 
crystals were broken up, microscopic examination revealed 

Prof. Brush has called our attention to a specimen of fluor 
from Zinnwald on which occurs a white powdery substance 
that passes for kaolin. It consists entirely of perfectly definite 
hexagonal tables averaging ‘0005 of an inch in diameter, which 
are usually thin but sometimes are aggregated into short prisms. 

The kaolin, pseudomorphous after prosopite, from Altenberg, 
Saxony, the analysis of which by Richter (Pogg., xc, 315) is 
given below, though compact in texture, is found by microscopic 
examination to be made up also of hexagonal plates and bun- 
dles of plates. 

when rubbed between the fingers they | e more soapy to 
he feel. So too the crystallized kaolinite accompanying fluor 
from Zinnwald is a scarcely coherent unplastic substance. 

e more finely divided fire-clay from Long Island, is more _ 
“fat,” while the Bodenmais porcelain earth and other clays, in 
which the bundles are absent and the plates are extremely small 
are highly plastic. So, too, the Summit Hill crystals, when tritu- 

in an agate mortar, yield a powder which, when breathed 
upon, acquires the argillaceous odor, under the microscope pé 
fectly resembles the finer kaolins, and in the wet state is high 
plastic and sticky. oe 
Sommaruga has published analyses of two Passau kaolin 

_ Aw. Jour. Sc1.—Szconp Serres, Vou. XLIII, No. 129.—Mar, 1867. 
: 46 

- 
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employed in the imperial porcelain manufacture at Vienna, one 
of which is “fat” and the other “short.” The composition of 
the two is almost identical (see Chem, Centralblatt, 1865, p. 268), 
and the different degree of plasticity is thus evidently connected 
with their state of division. 

It is possible also that the plasticity of a clay is related to the 
form of the plates of kaolinite, perhaps to their thickness, but 
this is a subject that requires further investigation. Our obser- 
vations indicate that the impurer sedimentary clays are the most 
lastic. Some of these are perhaps not so fine as “shorter” 
aolins. The plasticity may be, therefore, in part due to the 

impurities. 
In the subjoined table are given the analyses of various crys- 

tallized kaolinites which have been previously referred to. 

Analyses of crystallized Kaolinite. 

So eo eS 
( ite), Freiberg, Saxony, R. Miiller, 4774 3948 1407  -..- 

«  (Pholerite), Summit Hill, Pa., S. W. Johnson, 45-93 3981 14-02 .... 
% 65 1369 O17 

Wanhnita (WN. 

, Tamaqua, Pa., F. A. Genth, 46°98 39: 
- (Kaolin), Richmond, Va., B. S. Burton, 48°56* 35°61 1288 2:95 
¢ (Steinmark), Schneckenstein, Saxony, W. S. 

Clark, 4676 35°59 1842 94 
” (Kaolin), Zeisigwald, Sax. A. Knop, 4991 85:23 1486+ ..-- 

( “  ), Altenberg, “  R. Richter, 45°63 39°89 13°70 0°60 
(Pholerite), Lodéve, France, Pisani, 4700 38940 1440 ...- 

“ Schlan, Bohemia, Stolba, 86-718 15:29. ws - , 47-93 : 
Calculation after Gmelin (Si=15, AlI=13-7) requires, 47:19 39:12 13°69 

‘ “« Rammelsberg (Si==14'8, Al==13-68) 
requires, 4705 39°21 13°74 

hy “ Fresenius (Dumas) (Si=14,£l=13-75) 
requires, 4633 39°76 13°90 ,.-- 

* Including some quartz. + By difference. 
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it agrees with the formula deduced by HOTEL ATEAT from his 
analyses of porcelain clays, viz., 3&1 48i 6 

This substance is not the nacrite of enn or Thomson, 
which contained at the most but one per cent of water. It i is 
not the pholerite of Guillemin, as we shall preoay see. The 
old terms kaolin, steinmark and eanomntEe ave been so loosely 
applied that they do not define 

The massive yellow oe from Rochlitz has the compo- 
sition of eaolae but with a portion of the alumina replaced 
by sesquioxyd of iron. Klaproth’s analysis (Chemische Ab- 
handlungen, vi, 987) is as follows: 

od 
peri - - 45°25 
lumina, . - 36°50 

Sleaguiecced of iron, - - 2°75 
i - - 14:00 

Potash, - - . trace. 

98°50 

Digested in hot concentrated hydrochloric acid it is scarcely 
acted upon, but retains its yellow color without falling to pow- 
der, as we have observed with a specimen in Professor Brush’s 
cabine 

ee examined by Rammelsberg ( ndbu 
576), that from Saszka analyzed by v. Hauer (Jahresbericht der 
uae ; ere 860), and the severite of the lat an 

kaolins, and some of the results of their analyses have led to 
the adoption of t the etn A Sieh (or 2A13sSi4H). But of the 
31 ana | M. but four agree to the above pene 

Furthermore, the data from which this formula has been 
posed, were not derived from the original analyses of the clay, ne 
from these analyses “corrected” by deducting from the total 
Silica (exclusive of quartz), the loss suffered by boiling the kao- 

alloysite cannot be confounded with kaolinite although it is nto hydrate 
of the ilicate of alumina that exists in the latter. Its formula isHl 
12H, r 28 i ai. The speci of this mi m Guatequé snaiiial ial 

ussingault, and those from Houscha and Anglar examined by Berthier, lost one- 
half their water (8-9 per cent) on drying at 212°, and “xr a the formula of 
kaolinite. It can a st ts staan that this loss was due to hygro pane pre a 
many unbetaeade-s when dried at 212°, or below that temperature, lose a or all 
seg pain: water. Thus selenite loses about three-fourths of its water at 212°. 

uantity is not, however, definite. Halloysite is of Pager Peer" density 
cp p gr=-1) to kaolinite, fe more easly decomposable by acids, and is without doubt 

ly characterized species. 
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lin for one and a half minutes with a five per cent solution of 
caustic potash, this loss being assumed to be accidental hydrated 
silica. This mode of correction is obviously of no value. On 
the one hand, the caustic potash might dissolve the kaolinite 
itself from the more finely divided specimens. Berthier and 
Rammelsberg have both observed the solution of kaolin in 
strong potash ley. On the other hand, treatment for so short a 
time would scarcely suffice to remove all the free silica from a 
kaolin that contains a large proportion of that substance, if our 
analytical experience enable us to judge. Again, the analyses 
appear to have been intended in the first place for technical pur- 
poses, and were made, not on specimens selected with reference 
to their purity, but on the clays in bulk employed in the porce- 
lain manufacture. It is plain that they are not adapted to throw 
light on the chemical composition of the basis of kaolin. Least 
of all do they give evidence of the existence of the compound 

numerous they may be. But the fact that the composition of a 
substance whose purity cannot be ascertained by mechanical or 

_ Optical means, agrees with that of another of like origin an 
currence seen to be homogeneous by the help of the microscope, 
is demonstration that the first is unmixed with foreign matters. 

Pholerite—That other crystallized hydrous silicates of alumina, 

xi, 489.) ; 
In 1851 Prof. J. L. Smith published analyses of two minerals, 

one from Naxos, associated wi i 
Schemnitz, associated with diaspore, w , 
tical in composition with pholerite. (This Journal, [2], xi, 58.) 
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In 1859 Prof. A. Knop Ser Soe an ee of a substance 
found at Niederrabenstein near Che , the purest forms of 

jemin’s mineral in com osition, or lie between - and olinite. 
In the subjoined table is given the composition of sheen: mine- 

rals and the percentages required by Guillemin’s of saa which 
is the one that has been deduced from Malaguti’s analyses of 
kaolin, viz., AlSi2 

bats we Other 
Sl Al H substances. 

Calculated, ron ctw dhe sana 39°30 4498 15-71 
Guille 0°75 43°89 15°36 

Bholerte, Fine, Guillemia, - 

4 Schemnitz | - 42°45 42°81 12-92 
39°34 45° 14-76 

< Naxos, J. L. enti _ - 4441 41:20 13°14 131 

Steinmark, Georastole, Du Ds 43:0 
wir Hammel, 43°46 41°48 13-49 157 

Toesite, Scotland, “Thom mpso 4430 4040 1350 1°25 
Richardson, = 4880. 4010—=«1481. 218 

The correspondence between the calculation and the analyti- 
cal results is not strikingly close. It is evident that most of the 
substances analyzed were not homogeneous, and future investi- 
gations must decide the yet open question, whethes these pho- 
lerites are not really impure kaolinite 

t is to be desired that mineralogists h having spec of these 
pholerites in their possession, should take measures to decide 
this point by a a of their physical properties, and by insti- 
tuting new ana atpsert on material p beeper purified or shown by 
the microscope to be homogeneou 

New Haven, Conn., March, 1867. 

* This calculation by Guillemin = bg rage ides by several writers as a 
third an analysis of pholerite from Rive-de-Gier. aaiye emin mentions the occurrence 
of pholerite at. Rive e-de-Gier, CbGE sisaibe 90: aint sis of the substance from that 
ocality. 
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Arr. XL.— Partzite—a new mineral; by ALBERT ARENTS, 
Mining Engineer and Metallurgist. 

® 

THIs mineral was discovered early in the year 1865 in the 
Blind Spring mountains, situated in Mono county, California, 
and first denoted as a silver ore by Dr. A. F. W. Partz, for 
which reason I aed, to it the above name. 

It has hitherto never been found in crystals or of a crystalline 
structure, but always in amorphous masses generally without 
luster and rarely of a ee appearance. Its fracture varies 
from conchoidal to even, and its color from yellowish-green to 
blackish-green and black—the i chiee. -colored portions contain- 
ing the most silver. Oftentimes the mineral has considerable 
—— to the product obtained during the middle of the 
poe riod in psc BPN The amount of silver it contains 

etween 4 and 12 per cent. 
om aye veins of t the Blind Spring district the Partzite tga 
in irregular deposits which are often nodular in shape, a 
casionally occupy for a distance of many feet the whole adil 
of the veins. 

Its sp. gr. is 3°8; its H.=3-4, Before the blowpipe on plati- 
num it is melted, but with difficulty, to a black slag; on charcoal, 
and especially by adding soda and pulverized charcoal, a metal- 
lic eatin is easily obtained which bears much re semblance to 
pure antimony. SO,, CIH, and NO, esses the mineral 
even in ak cold, liberating oxyd of antimony and forming a cop- 
per-silver solution 

An analysis of the mineral shows the sae iee ere Net 
Relation ef oxygen. se tion of equiv: 

SbO, = 4765 747 7-47 mT = 0311 = 1 
CuO = 38211 647 a 
neo eyo 04a [Et me 
PO = 901 014 7 ge ee POR et 
FeO = 2°33 0°51 4-37 

98°51 

From the above it will be seen that for 1 eq. of acid there are 
3 eq. of bases and 3 of water. We thus obtain the follow- 3 eq. 0 
"ty cae (CuO, AgO, PbO, FeO), SbO,+3HO. 

f arsenic but slight traces, were detected which, however, 
in all probability were due to the presence of fine reticulations 
of a brilliant green color, by which the mineral is more or less 
nthe Pant 

e Partzite occurs together with argentiferous ena, in 
veins of a magnitude varying from nine he ee and 
has already become the object of extensive arte’ pa 
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Art. XLI.—On Contributions to Paleontology, published by the 
Si ” mithsonian Institution 

AMONG the recent “Contributions to Knowledge” furnished 
to the scientific world by the Smithsonian Institution, is the se- 
ries of publications on systematic Paleontology here enumerated. 
The importance of these articles demands an extended notice, 
and the principles followed in their preparation or compilation 
may be exposed with advantage to students 
Commencing with that which was earliest issued, and which is 

also the most important, we may congratulate naturalists on the 
appearance of the first part of Meek and Hayden’s “ Paleontol- 
ogy of the Upper Missouri.” If fullness of detail, joined with 
conciseness of description and the elimination of characters that 
are not really pertinent to the group under consideration ; if a 
rigorous comparison of such with related types; and if, finally, a 
careful revisal of the nomenclature and synonymy of all the 

Visions when such are recog 
given of the families, subfamilies, and genera, and the genera of 
the former groups are also enumerated, and in all cases evidence 
is afforded of acquaintance with the most recent investigations. 
Not content with taking for granted the correctness of the ac- 
cepted nomenclature, reference has been made to the history and 

* 1. Paleontology of the Upper Missouri—lInvertebrates. By F. B. Memx and U 
F. V. Haypen, M.D. 4to. Washington, April, 1855. pp. 136, pl. 5. 

2. Check List of the Invertebrate Fossils of North America—Cretaceous and Ju- 
. By F. B. Mees. ing il, 18 ee 8vo. Washington, April, 1864. pp. 40. 

ington, May, 1866. pp. 41. , 
ist id. of the Miocene. By F. B. Mea, 8vo. Washington, 1864. pp. 82. 4. Check List id, o 
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original application of each name, and, in some cases, the no- 
menclature has been so modified that the first impulse of many 
paleontologists will be to dissent therefrom, but if the rules 
adopted—those recommende oth the British and American 
ubcciations for the Advancement “of Science—are accepted, the 
correctness of such modifications must be admitted. In all cases, 
the typical species of the genera are enumerated immediately after 
the diagnoses of their respective genera. Would that sucha plan 
had always been pursued by naturalists! Nope but the critical 
sos gh td of such questions can know how tnuch uncertainty 

how many disputes nen a pare of nomenclature 
ieuld have been thereby avoided, and he who, at this late day, 
and in face of the lessons of she past, still refuses to thus limit 
a newly established group, is deserving of reproach. If, for ex- 
ample, the simple precaution had been taken by the Messrs. 
re ams in the “Genera of Recent Mollusca,” of cine the 
types of their numerous new subdivisions, how much confusion 
would have been saved! As it is, we must be iy a ee to know 
what types to apply their names to in many cases. Shall we take 
the first named species? It is only by accident of its position in 
an alphabetical arrangement that it is so placed, and it perhaps 
does not agree with the diagnosis, which often defines a very ar- 
tificial group combining types dissimilar, and violently severed 
from their allies. Again, how are we to know what species are 
intended, when no synonymy is given and they are for the first 
time associated under new genera, by the specific parts of their 
namesalone? <As has been intimated, ‘is applicability of the diag- 
nosis is no criterion, and, in several cases, the species intended 
the authors have been mistaken. It is a question whether we 
would not — justified in A en en to names thus 

ve as in courtes 

ether ee first a rated or confirmed by reference to 

” ne: ted Ohman tructure. new genera, may be enume- 

a foot note identical with Anthra- 
pote neces veemlaneranane tet eet Phe suvat of that 

escription of Salter’s genus having since come to hand, kaon ag 
ae two are entirely distinct. ee as 
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Of questions formerly doubtful and here apparently settled, 
that of the relations of the fossils, known under the names Z7i- 
gonellites or Aptychus, is especially noticeable. These have been 
regarded as peculiar organisms, shells of Lamellibranchiates, 

B > ® p after the jaws of Nautilus had been made _ For 
10 Intimate connection with Ammonitide and Goniatitide, what 

niatitide and Ammonitide being admitted, we might then ex- 
pect to find analogous jaws in the latter, and it might be supposed 
that the search for such, would have soon culminated in the con- 
clusion that Trigonellites represented them. The demonstration 
thereof could not, however, have been considered complete, till 

i Ww 

competent observer concerning their relations. Many paleontol- 
ogists of late seem to have been prepared to assent to the opin- 
lon that Aptychus represented an operculum of Ammonites, and 
in figures it has been represented as fitting into and closing the 
apertures of Ammonitids with an admirable exactness,* but per- 
haps accuracy has, in such cases, been unintentionally somewhat 

, i tly applied to the walls of 
the Rina apie va pron antag te prer'ng ‘ectunded beyond the 
aperture of the adult which is much contracted by the inflection of the margin, as 
in A. micrastoma, A. Humphriesianus, A. Codomensis, A. Gervillii, é&e. Tn this di- 

rs ied acco: 
Closely related ones—assump : on, woul 

ciently brave to entertain the privilege of assuming that the duplication of 
ptychus” was aptation to ensure its folding, for extrusion would even 
ed to ted from the distal as well as us, as the aperture is contract 

Am. Jour. Sct.—Srconp SERIES, You. XLIII, No. 129.—May, 1867. 
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sacrificed to effect. He who would adopt the theory that 7i- 
gonellites or Aptychi are the opercula of Ammonitidz and Goni- 
atitidse, must first admit that the jaws of those animals have 
never been discovered, and in face of the fact, that almost count- 

the observations recorded may be expected to appear 1n the 
concluding ; 

Reverting now to the “Check Lists” above enumerated, we 
have in them almost a eomplete catalogue of the invertebrate 
fossils occurring in the North American beds from the dawn of 



Contributions to Paleontology. 367 

Miocene, and the fossils of each epoch (except the Eocene) 
are arranged according to their structural aflinities—or rather, 
we should say, as those have been interpreted. Of Jurassic spe- 
cies, 35 are enumerated; of Cretaceous, 885; of Hocene, 766; 
Oligocene, 105, and of Miocene, 775,—a total of 2566 species of 
extinct Invertebrates of the Secondary and Tertiary ages: to 
this number must be added previously undescribed species, whose 
geological or zoological relations were undetermiuable, as well 
as numerous Cretaceous and Tertiary types since described. 
From this total are also excluded the species discovered in the 

tology of the Upper Missouri published since the list, and therein 
is added. 

* This is the first attempt hitherto made, to group our Cretaceous and Jurassic 
Invertebrates, in accordance with their zoological affinities. ee 
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Of the more characteristic Cretaceous types, 111 species of 
Ammonitidx, 40 of Inoceraminzx, 9 of Venilia, 8 of Gryphea, 7 
of Neithea, and 19 of Rudista, &c., are enumerated, and 13 new gen- 
era or subgenera are established for Cretaceous forms. Amon 
observations on other types, is one especially deserving considera- 
tion from naturalists; ‘it is not probable that any of the species 
retained under the name Fusus in the foregoing list, belong to 
that genus” as properly restricted. Apparently few of the species 
indeed belong to the same family (Fasciolariide) with the true 
Fusi or Coli, some belonging rather to the Buccinidz and others 
with the Cassidulidw, &. The mollusca possessing shells of a 
more or less subfusiform shape require a severe revision by one 
conversant with the anatomy of the including order; congeneric 
species have been widely separated from each other, while very 
diverse types have been combined under one genus, and from 
this defect the latest works have been by no means free. 

The Eocene strata are grouped by Mr. Conrad under three 
sections—the “Lower and Medial Eocene (Shark River and 

Group: the three groups are believed to hold “ few if any spe- 
cies in common.” Of the 

r an examination of almost all the 

ving species of the latter, the conclusion has been forced on us 
that the species in question is more nearly related to the P. fieus 
than several of the species that no one has pretended to at all 
isolate; yet it is not only generically separated by Mr. Conrad 

* The name Pyrula (Lam. 1799 type Bulla ficus L.) is provisionally ado} 
rather than Sycotypus or Ficus: Rpts, in the first shins i wet congeneric with 
Farule, but was tased on Busyoom conaliculateen or pyrum, and Browne's sees 

being binomial, can rcely be adopted. Ficus is objectionable, as name 
had previously been used in botany. ied wes 



Contributions to Paleontology. 369 

the merit of the work: there ne indeed few hag have exhibited 
in their labors such sagacity the forming of the smaller 
groups, among Mollusca, and ae spiptenianin of nny affinities, 
as Mr. Conrad. 

The Miocene, commencing along our eastern border at Mary- 
land, extends southward to South Carolina, and on the western 
border, it is developed in California and rt while in Dako- 
ta, fresh-water deposits have been referred to that period; it is 
not, however, by any means certain that these several deposits 
are sy nchronous.* ‘In the east, the southern extension of the 
strata has been referred to the Pliocene, but it is traceable into 

ge! assis} and Muricide re Mfaniciden, Bueciniie ba ‘Tn the 
i cl 

pecially 7. altclis and Bulliopsis; the latter group has hs ot d 
in the Vienna Basin, &., which have been referred to 
Melanopsis. But the consideration of such Kee ould tran- 
scend the limits of a review. Before closing, we would, how- 
ever, refer to some b sdessedeescrn: features exhibited in the ‘publi- 
cations hate noti 

rely ses" in paleontological publications, and yet ex- 
tranely- Selec is the indication by the authors of the sup- 
posed ‘affinities of all the deen atedtedt by them into the 
system. ‘This contrasts most eine with the negligence in 

was like. Such race tions, moreover, are ‘ended with characters 

prey family, ordinal, or even classical, and partly specific com- 
inations, which e ile ently indicate that the authors had no clear 

idea of the mre of the forms introduced; nevertheless it 
were to be desired that knowledge and het in this respect 
could be exacted. Akin to this 1 is the custo when hints are of- 

as “connecting links” between representatives of widely ditties 
ent groups. Without mii. to any known si rior 

1 tay be tes eect hat the fc 
to the Miocene by Mr. Conrad, are now considered bet him to be of ae 
tiid ehicanecnsed Me hie tot they are also — ate i cae 

species, an and finally, Dr. Ca nter has identifie 
living forms. It is more feitain that Dr. C Carpenter & yee Se aoe tr he iden. 
tilationse sha ties ee Mr. Conrad was not right in the first instance. 
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ogies) to the genera Trochus, Bulimus and Phasianella: such ex- 
treme cases are not rare in Paleontological literature, and, to 
say the least, are suggestive of a confusion of ideas which neces- 
sarily renders our confidence in the describers very limited. 
Let us hope that such errors will be more generally avoided here- 
after, and that, with such bases as we have in the publications un- 
der review, worthy superstructures may be erected, and that the 
good examples set therein may be followed by at least our own 
countrymen, T. G. 

: Art. XLIL—On the genus Elasmognathus ; by THEODORE GILL. 

SINCE my communication on the new Tapiroid to which I 
have given the name Hlasmognathus Bairdii, I have been enabled 
to examine skulls of four more specimens of the species, all essen- 
tially agreeing, but offering differences which perhaps indicate 
sexual variation. The more the skull is examined, the more does 
the great difference from the other Zapiride impress the observer; 
it resembles that of the Asiatic Tapir (Rhinocherus Malayanus) 
rather than those of the American species (Tapirus terrestris, T. 
pinchaque), especially in the abbreviation of the cranial box, and 
apparently in the form of the maxillary bones behind, as well 
as of the nasal bones. The abbreviation of the cranial box is a 
vey important peculiarity of the new type and contrasts strongly 
with the larger one (not only relatively but actually) of Zapi- 
rus; this abbreviation would seem to entail some of the differen- 

ones, and the complete osseous mal gaye of the nasal septum, 

mals, none oe ei ag tichorhinus has a nasal septum so 
completely ossified as Hlasmognathus. 
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Art. XLITI.—On the action Hi water upon “ ete sage ital at an 
elevated temperature; by O. 

It is well known that the carbohydrates ar not decomposed 
with separation of carbon, at a temperature of 170°C. Cane- 
sugar yields at 160° levulosan and glucose, at “180° caramelan, 
at 200° caramel, assamar and caramelin, and at about 250° it 
yields with total decomposition aldehyd, aceton, acetic acid, fur- 
furol and carbon. But the decomposition takes place quite dif- 
ferently if water is present. While dried sugar yields only le- 
deans and glucose at 160°, it is perfectly deco — on heat- 
ng with water in sealed tubes at the same tempera 
“This decomposition is accompanied with the pita of 

carbonic acid and separation of carbon. Very nearly half of 
the carbon contained in the sugar employ yed is thus separated. 
If the black mass contained in the tube, which has a strong acid 
vos tes is distilled with water and the distillate saturated with 
carbonate of lead, and evaporated, a salt is obtained giving all 
the SS reactions of formic acid. I obtained the fol- 
cores results on analysis: 

800 grm. gave 0593 anes of lead, 0°728 grm. gave 
0 21000, and 0°046 wate 

Calculated. Found. 

Pb 69°69 69°84 : 

C 8-08 7-87 } =Formiate of lead. 

H 0°66 0°69 

There is also formed in this reaction a small quantity of humic 
acid. 

The specific action of the water in this decomposition seems 
to be that of an acid; for if sugar be hea ted with alcohol at the 

ed; not the smallest quantity of carbon is an ; Farther 

the same sence upon other  earbohy agate 
Ee ak or milk-sugar heated with water to 170° for about 
five hou gives formic acid, carbon and carbonic “aids i gum 
yields the most carbonic acid. There is also form | 
acid, Pat little soluble in water, though easily in ses Rg: id 
ether. I propose to make this acid the object of further. 

oy pay 
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Art. XLIV.—Zxploration of Kent's Cavern, Devonshire: Report 
of the Committee of the British Association, consisting of Sir 
Cuartes LYELL, Bart., Professor PHILLIPS, Sir JoHN Lus- 
Bock, Bart., Mr. Jonn Evans, Mr. Epwarp VIVIAN, and 
Mr. WILLIAM PENGELLY (Reporter).* 

Tue celebrated Kent’s Cavern, or Kent’s Hole, is about a mile 
due east from Torquay harbor. It is situated in a small, wooded, 
limestone hill on the western side of a valley which, about half 
a mile to the south, terminates on the northern shore of Torbay. 

The hills which surround the district consist of limestone, 

six feet high and eight feet wide at the base. The southern is 
a natural and tolerably symmetrical arch, 93 feet wide at the 
base, and six feet high. Its form is due partly to a gentle curva- 
ture of the strata—the apex of the opening being in the anticli- 
nal axis—and partly to the actual removal, by natural causes, 
of portions of the limestone beds; the base of the opening, or 
chord of the arc, consists of undisturbed limestone; so that the 
entrance may be aptly compared to the mouth of an oven. 

From the time of the researches and discoveries which, forty 
€ co 

feet lower. 
The cavern has been known from time immemorial. Even 

tradition fails to reach back to the date of its discovery. It did 

* From the Report of the British Association for 1865. 
of the Ordnance Survey in the road from Torquay to Ilsham 2 OT. no 

pees meric, the base of the northern entrance of the cavern is 575 feet above 
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not, however, attract the attention of scientific inquirers until 
September, 1824, when Mr. Northmore visited it with the double 

any results of value 5 aiipaite: ” Mr. M’Enery, whose name 
must be forever associated with the cavern, first visited it in 
the summer of 1825. He was at that time quite pile aati 
in cavern researches; for he states that the party which had 

the cavern he “ was the last of the train, for he could not divest 
himself of certain undefinable sensations, it being his first visit 
to a scene of this nature.” _The visit was a memorable one; for, 

sion :—“ They were the first fossil teeth I had ever me and = 

hamed to own, that in an pres- 
ence of these remains I felt more of awe than joy.” He at once 

Buckland, and with ae 

Mire he at one time siiceded to publish a narrative of his 
labors and discoveries, and had made arrangements for the re- 
quisite illustrations, the intention was unfortunately aknndoned 
After his decease, it was feared that his manuscripts had been 
destroyed or lost; but after oper a variety of fortune 
they passed into the hands of Mr. Vivian of Torquay, who fro 
them compiled a Memoir which was published in 1859. 

I r. Godwin-Austen read a paper before the Geolog- 
ical Society of London, on the “Bone Caves of Devonshire,” 
ii he described the results of his investigations in Kent’s 

ole 

6 Par eas the mre of this investigation was drawn up 

* Cavern Researches. Simpkin, Marshall and Co., 1859. 

Am. Jouz. 8c1.—Szconp Serres, Vou. XLIII, No. 129.—Mar, 1867. 
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Mr. Vivian, a member of the committee, and read in 1847 
before the Geological Society of London. A mention of this 
communication appeared in the 3d volume of the Quarterly Jour- 
nal of the Society. 

Though it may be doubted, perhaps, whether any of the fore- 
going explorations were conducted with that rigid observance 
of method which is now held to be necessary, all the explorers 
are unanimous in stating that they found flint “implements” 
mixed up with the remains of extinct animals. 

In 1858, the results of the systematic and careful exploration 
of Brixham Cavern, on the opposite shore of Torbay, induced 
the scientific world to suspect that thé alleged discoveries which, 

. 

from time to time during a quarter of a century, had been re- 

e committee have great pleasure in stating that, in reply 
to their application for permission to make the proposed investi- 
gation, the proprietor, Sir L. Palk, Bart., M.P., assured them 
most promptly that it would “give him great pleasure to place 
every facility in their hands.” He placed the cavern in their 
exclusive custody, and suggested the most satisfactory arrange- 
ment ma the ultimate disposal of such objects of interest as might 

ound. 
Though large portions of the deposits were broken up by Mr. 
M’Enery and his successors, there is still within the cavern 2 
very considerable amount of virgin ground. The committee, 
however, were desirous of selecting an area in which not only 
were the deposits certainly intact, but which would not present 
any very great difficulties in working. After a visit of inspec- 
tion it was decided to undertake the exploration of the large 
chamber into which the southern entrance immediately opens. 

th 
of the committee, Mr. Vivian and the Honorary Secretary, w4S 
commenced on March 28th of the present year. 7 

Immediately outside the cave lay a considerable talus of earth 
and stones, the upper portion of which, at least, is believed t0 
have been thrown out by Mr. M’Enery, who conducted his re 



a 
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searches through the northern opening. It was necessary io cut 
through this mass, in order to reach and make available the en- 
trance which the committee had selected for their operations. 
This material was very carefully examined, parey. for the pur- 
pose of detecting any objects of interest which it Sig contain, 
and partly as an initiatory exercise for the 

The cavern is in no part subject to any ats Fs 5 amount 
of drip; and no portion of it is drier than the chamber selec- 
ted for le Since the commencement of the work un- 
usually heavy rains have fallen in the district, but water has en- 
tered through the roof at very few points only, and in no in- 
stance in such an amount as to produce discomfort or incon- 
venience. 

The following is the succession of deposits, in descending or- 
der, which the chamber contained. 

Ist, Huge blocks of limestone which had manifestly fallen 
from the roof. Many of them required blasting to effect their 
removal; and in several instances it was necessary to blast even 
the masses into which they were by this memos divided, One 

invested on “al sides with a stalagmitic sheet. Certain masses, 
lying at some distance from a drop, were without even a trace 
of stalagmite. 

, 2d. Beneath these limestone blocks there was a layer of mould 
of an almost black color. It varied from a few inches to up- 
ward of a foot in depth. 

d.’ Underneath the black soil came a cake of stalagmitic 
breccia, made up of comparatively small fragments of limestone 
So very firmly cemented together with carbonate of lime as oc- 
casionally to require blasting. It was rarely less, but not uan- 
frequently much more, than a foot thick. Everywhere it was 
firmly attached to ‘the walls, and it occasionally extended com- 
pletely across the cha mber. Not t unfrequently, however, the 
center of the chamber was altogether destitute of this breccia 
in some instances, because there is no drip near the area, in 
<i because it was intercepted by an overlying li 

4th. The breccia is succeeded by the ordinary aah cave- 
loam, which contains a large number of limestone fragments, 
varying in Ranh ae bits not larger than sixpences, to 
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masses but little smaller than those which lay on the surface. 
They lie at all angles without anything like symmetrical arrange- 
ment. In fact the entire deposit is without any approach to 
stratification. Many of the stones are partially encrusted with 
ealcareous matter, and not unfrequently loam, stones, and splin- 
ters of bones are cemented by the same substance into a very 
tough breccia. The presence of a calcareous drip is more or less 
traceable everywhere. Hitherto the cave-earth has been exca- 
vated to the depth of four feet only. How far it extends below 
this, or what may be beneath it, is at present unknown. Where 
it is not covered with the stalagmitic breccia, the black soil lies 

ases 
considerable interval of time must have elapsed between the fal 
of two blecks lying one on the other—an interval sufticiently 

of dimensions in the roof arising from ehanges of tempera 
ture; but the fact that the cavern temperature is all but con- 
stant throughout the year, seems fatal to this hypothesis. 

The masses lying on the surface were a sufficient guaran 

that the deposits beneath them remained intact. There can be 

The fall of the blocks has sometimes been attributed to changes 
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he following 3 is the method of ee which has been 
observed from the commencement, and which it is believed af- 
fords a simple and airredh method of Se oe the exact po- 
sino of every object which has been found. 

he black soil accessible pena ‘the masses of limestone 
on the surface was carefully examined and d. 

2d. The limestone blocks oceupying the ase of the depos- 
its were blasted and otherwise broken up, and taken out of the 
avern. 
3d. A line, termed the “datum line,” is stretched horizontally 

from a fixed point at the entrance to another at the back of the 
chamber 

4th. Lin nes, one foot a are drawn at right angles to the 
datum line, and therefore parallel to one another, across the 
chamber so as to divide thesurface of the deposit into belts 
an “‘»arallels.” 

th. In each parallel the black mould which the limestone 
masses had covered is first examined and removed, and then the 
Pha balan breccia, so as to lay bare the surface of the cave- 
eart 

6th. irae e981 lines, a foot apart, are ddeen drawn from side 
to side across the ertical face of the section so as to divide the 

parallel into four jad ers or “ levels,” each a dee 

inally, each level is oe into 0 lengths, led ‘ ‘yards, 4 

zontal prisms three feet long and a foot square in the sectio wt 80 
that each contains three cubic feet of materia 
This material, after being carefully examined tn situ b 

dlelight, is taken to the doorway and reéxamined by daylight, 
after which it is at once removed without the cavern. A box 
msc to each yard exclusively, and in it are geen all 

€ objects of interest which the prism yields. The boxes, 
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having a label containing the data necessary for defining the 
situation of its contents, are daily sent to the Honorary Secretary 
of the committee, by whom the specimens are at once cleaned 
and packed in fresh boxes. The labels are numbered and pack- 
ed with the specimens to which they respectively belong, and a 
record of the day’s work is entered in a diary. 

The same method is followed in the examination of the black 
mould, and also of the stalagmitic breccia, with the single ex- 
ception that in these cases the parallels are not divided into 
levels and yards. 

With very rare exceptions the cavern has been visited daily 
by one, and frequently by both of the superintendents; an 
monthly reports of progress have been regularly forwarded to 
Sir Charles Lyell, the chairman of the committee. 

hough it would be premature to attempt anything like an 
exhaustive list, it may be of interest to furnish a brief and gen- 
eral account of the objects which have been found. 

Of the articles met with in the black mould, those occurring 
between the fallen masses of limestone have been kept distinct 
from such as have been detected beneath them. Such a division, 
however, is not rendered necessary by the characters of the ob- 
jects themselves, and will not be attended to on the present oc- 
casion. In this category also may be placed the greater number 
of the specimens found in the talus outside the cavern. The 
collection is of a various miscellaneous nature. It consists of 
stones of various kinds, human industrial remains, charred 
wood, bones of various animals, marine and land shells, and the 
broken shells of hazel-nuts. It passes from the rabbit's nest 
lined with clean dry fur and containing a couple of fresh green 

though there is no flint zx sitw within five miles, it is a well- 
known fact that such pebbles are met with on existing beaches 
at much greater distances from any known accumulation of flints 
in place. The rounded stones are extremely numerous in the 
black rhe ~~ undoubtedly selected and taken to the 
cavern; but for what purpose it may not be easy to determine. 

There are also several pieces of bard greenish-grey grit of an 
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elongated form, which were perhaps _ as whetstones. An- 
gular pieces of slate are also numerou . They are probably 

bon 
pottery, spindle-whorls, and flint-flakes. The bronze articles 
are a fibula, the bowl and part of thestem of a spoon, a spear 
head, a fragment of a socketed celt, two or three rings, one coil 
of a helical spring, a pin about 38 inches long, and an object 
resembling a horseshoe in form, but not more than an inch long. 
In this connection may be mentioned a lump of metal which, 

se to be pure virgin ore.’ the pottery, oink 
one small piece, hee seer Senda is extremely coarse, and 
in most eases it is unglazed. number sa fragments 
have been found, but nothing reer. er essel 
They are generally ornamented, and from the diftbrent p alain 
as well as from other facts, it may be pial reer that they rep- 
resent a considerable number of utensils. O probably 
formed part of a vessel in which things were burnt, as on its 
inner surface there is a firm admixture of clay and small bits 
of — Much of the pottery is without doubt of Roman 

of an inch in Sdebate wie somewhat ey fashioned ms 

portions of combs, and one of which bears traces of ornamen- 
tation ; _ an article about 3 inches long, apparently the han- 
dle of som 

The spindle-whorle — formed of different materials, such as 
Devonian red grit, one of the harder varieties of Triassic sand- 
stone (rocks shneaaaile in the neighborhood), a somewhat coarse, 
greenish, schistose rock not found near the district, _Kim- 
meridge coal. They differ somewhat in dimensions and in work- 
ee some being well a whilst | — are a0 1 
na made as to render it safer perhaps 

nes.” With them may “ast. a aot ae Jick ap- 
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ars to consist of amber or some analogous substance; anda 
small, holed, ellipsoidal fragment of limestone, which was per- 
forated probably by some lithodomous mollusk. 

The flint-flakes are four in number, two of dark and two of 
light or white flint, the latter being the best formed. The light 
color is more or less superficial, the center being of a dark gray. 

The charred wood is very abundant. Some specimens are 
undistinguishable from prepared charcoal, whilst others are ob- 
viously nothing more than partially burnt sticks, some of them 
of considerable size. ' 

Bones are extremely numerous. They are more or less dis- 
colored, and have lost a considerable portion of their weight. 

t ma doubted whether the entire elements of any skeleton 
have been found lying together. Amongst them there are the 
relics of pig, deer, sheep, fox, wolf (?), bat, hare, rabbit, with 
smaller rodents, birds, and various kinds of fish. Some of them 
ap! to have been exposed to the action of fire. 

The land shells are principally various kinds of snail, the 
larger forms being the most prevalent. They occur in all stages 
of growth, and thus render it probable that they had established 
a colony in the cavern. Amongst the marine shells are the lim- 
pet, whelk, oyster, cockle, mussel, pecten, solen or razor-shell, 
and the internal shell of the cuttle-fish, Sepia officinalis. From 
the unrubbed condition of the last, it was probably not found cast 
ashore on the beach, but taken directly from the cephalopod to 
which it belonged. 

The source of the shells of hazel-nuts is not far to seek. 
They were no doubt obtained from the wood in which the cav- 
ern is situated, and were perhaps carried in by small animals 
whose homes were under the fallen masses of limestone where 

quite fruitless. In the breccia have been found charred wood, 
marine and land shells, and bones of various animals, some © 
which ; 
. Immediately beneath this cake we enter the red cave-loam, and 

bone, of which there are very few instances in the uppermost 
foot. In other respects the rls are the same—every where the 
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same in the materials which form the staple of the deposit; in 
the occurrence of pebbles of various kinds of rock, which differ 
from those in the overlying black mould only in being less nu- 
merous; in the presence of bones in the same condition and rep- 
resenting the same species of animals; and in yielding “flint 
implements” of the same types. It will not be necessary, there- 
fore, to describe each level separately or in detail. 

e bones found below the stalagmite are heavier than those 
met with above it. This distinction isso well marked and so 
constant as to be characteristic. lt would be easy to assign 
them to their respective deposits by their specific weights alone. 
Most of those from the red loam are but little discolored, indeed 
some of them are of chalk-like whiteness. ew, however, oc- 

off, and proves to be a paste or — composed of loam and ecar- 
—s of lime, the latter proba 
Too 

ly derived from drip from the 

Large portions of the osseous remains occur in the forms of 
fragments and mere splinters. The identifiable parts are chiefly 
Am. Jour. Sc1.—Srzconp SuRizs, Vou. XLIII, No. 129.—May, 1867. 
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teeth, which are extremely numerous. Amongst the Mammals 
represented, there are certainly the Cave-bear, Cave-lion, Cave- 
hyena, Fox, Horse (probably more than one species), Ox, seve- 
ral species of Deer, the tichorhine Rhinoceros, and Mammoth. 
Remains of the Hyzena are probably the most abundant, after 
which come those of Rhinoceros and Horse. The relics of the 
Mammoths (both molars and tusks) are those of very young in- 
dividuals. 

It has already been hinted that “flint implements” occur 
everywhere in the cave-earth mixed up with the remains of ex- 
tinct Mammals. Several of them were found in the presence of, 
and some of them by, the superintendents. Like the bones, 

a porcellanous aspect. With the exception of three, they are 
all of the kinds known as flakes—flat on one side, and more or 
less carinated on the other.. Some of them are fragments only, 

others were found broken in the deposit with the parts lying in 
contact, whilst others again are perfect. Some of the broken 
specimens of the white variety show that they are not of this 
color throughout their entire mass, but have a dark central axis 
or core. The flakes agree in character with those in the black 
overlying mould. The excepted three are of chert, and are 
worked on both sides. They were found in the second, third, 
and fourth levels; one in each. That from the second foot is 
about 42 inches long, and, where widest, 24 broad. At one end 
it tapers to a point, and narrows to no more than # of an inch 
at the other. In outline it is rudely a segment of a curvilineal 
figure, and is slightly falciform. The inner or concave margin 
is the cutting edge. Unfortunately the tip of the pointed end 
was broken off after exhumation. Those from the third and 

and ? in thickn 
the preceding two, its dimensions being 34 inches long, 24 broad, 

Without intending at present to enter on the consideration of © 2 



met with in the red loam, some of them loose and detached, 
others of small size and incorporated in the breccia composed of 
loam, stones, and comminute ne. 

ention has been made already of the occurrence in the cave- 
earth of rounded stones not derivable from the limestone hill in 
which the cavern is situated. It seems probable that at least 
some of them were selected and taken there by man; though it 
may not be easy, perhaps, to determine in all cases for what 
purpose. But, waiving this point, there are two stones which 
must not be hastily dismissed. The first of them is 4% inches 
long, and something less than one inch square in the section. 
It is a mass of hard purplish-grey grit, and is undoubtedly a 
whetstone, or rather a portion of one. It was found in the first 

Which lay an enormous block of limestone, but no stalagmite. 
In addition to the pleasure which always attends scientific dis- 

y differences 
ade and those of the 

earlier investigators arise from defective, not conflicting evidence. 
For example, the committee have not yet been so fortunate as 
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to find the remains of Machairodus latidens, mentioned and fig- 
ured by Mr. M’Enery,* nor of Hippotamus major, alluded to by 
Prof. Owent as occurring in the cavern; nor have they found 
anything in the least degree calculated to bring the statements 
alluded to into discredit. Again, so far as their researches have 
gone, the committee have not, like Mr. Godwin-Austen, found 
the bones of man mixed up, in undisturbed soil, with those of 
extinct animals;t it will be seen, however, that there is no @ 
priori improbability in the statement of the distinguished geolo- 
gist just mentioned; and the committee would remind such as 
may be disposed to attach importance to the fact that men’s 
bones are not forthcoming as readily as their implements, that 
in the black mould, as well as in the red loam of the cavern, the 
only indication of man’s existence are remnants of his handi- 
work. Pottery, implements and ornaments in bone, metal, and 

stone, the remnants of his fires, and the relics of his feasts are 
numerous, and betoken the lapse of at least two milleniums; 
but here, as well as in the older deposits below, the committee 
have met with no vestige of his osseous system.’ 

In conclusion, the committee would observe that the value of 

their labors is not to be measured by the discoveries, or rather 
the rediscoveries, which they have made. They have not only 
disinterred a valuable body of fact, but with it a confirmation 
of the concurrent statements of M’Enery, Godwin-Austen, and 
the committee of the Torquay Natural History Society; and 
have thereby more than doubled the amount of trustworthy ev- 
idence which they have themselves produced. 

Arr. XLV.— Additional Notice of the Cohahuila Meteoric Iron ; by 
. CuarLes UPHAM SHEPARD. 

t appear worthy of publicity. 

miles north of Santa Rosa, but much farther to the west. : 
dents of the vicinity told him, it had only once before been vis: 
ited by any traveller, and this was fifteen years ago, when an 
Englishman had been deputed thither in an official capacity, t0 
determine whether the iron could be applied to any useful put 

* Cavern Researches, p, 32, and plate F. (8vo edition). 
i 41 t >. 4 
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pose. He reported it as having no value, for the reason that it 
would cost more to divide the masses, sufficiently to fit them for 
transportation, than the metal was worth. 

j amilton saw thirteen pieces, twelve of which had 
never been removed, and one small mass of about seventy-five 
pounds, that had been carried to the village of Santa Rosa. The 
area within which the twelve masses lie, is between one and two 
miles in diameter. 

The largest mass projects two, or two and a half feet above 
the ground, and is some three feet long, and a little less in width. 
How far it is buried in the earth is unknown. Their surfaces 
are all smooth, without offering any projecting points. They 
are quite black and entirely free from rust. In shape, they are 
more or less spherical, and much resemble the time-worn bould- 
ers in the beds of rivers. Some of the smaller of them, are es- 

gradually disappeared on the addition of nitric acid, leaving 
only a very minute quantity of a white granular powder, sup- 
posed to be silicate of magnesia. It amounted to only 0-001 
per cent. The composition of the mass was, 

E F x = - - - 97-900 

Nickel, with traces of chromuim, cobalt, mag- 2100 

nesium and phosphorus, 

The phosphorus, as determined upon seven gram. of the per- 
oxyd of iron precipitate, was less than eight parts in 10-000. 
No search was made for tin or copper. | 
_ As I have not yet been able to procure a polished slice of the 
iron, I can add nothing concerning the Widman figures. If they 
exist, they will be extremely fine, and probably resemble those 
of the Braunau iron. eee 

Amherst, March 20, 1867. 
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SCIENTIFIC INTELLIGENCE. 

I, CHEMISTRY AND PHYSICS. 

1. On the conversion of dynamical into electrical force without the aid 

of permanent magnetism.—The magneto-electric machine of Mr, Wild 

of electricity is made by a series of inductive actions to equal or exceed 
the effects of the most powerful machines of the ordinary construction. 
—Proc. of the Royal Society, xv, 367, 369. Ww. 

transformations y this valuable reagent, the introduction of 
which, it will be remembered, is due to himself. The experiments were 

conducted by ucing the organic matter to be operated on into a 
tube with a very concentrated solution of iodhydric acid, sealing the tube 
and heating to a temperature of 275° ©. In this manner the iodid, bro- 
mid, and chlorid of ethylene yield hydruret of ethylene, haloid acid, and 

on i the case of the iodid being represented by free iodine, the reaction in 
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gpd in the case of the bromid of ethylene by the equation 
C,H, Br,+4HI=C0,H,+2HBr+-4I,. 

In like manner di-iodhydrate of occa C,H,(2HI), and iodid of 
ethyl, C,H,1, yield hydruret of ethyl d free iodine. Iodid of ally] 
bs ields hydruret of Yee sonia to aie pasts 

H,I+-3HI—C,H, +21 
Todhydrie acid acts even upon perchlorinated ee Ms thus sesqui- 
chlorid of carbon, C,Cl,, reacts with it according to the equation 

c ,Cl,+12HI—C,H,+6HCI+6I,. 
All the sheared capable of paris directly with iodhydric acid, as 
for instance all the ethylenes and acetenes, C,,H,, and C,,H,- 9, first 

a0 4HI=C, H,+H,0,+2I 
iodid of ethyl being an bi mediate sioetind, ‘ oe manner glycerine 
yields Reig abs of propylen : 

Eth erived from the ond are first decomposed with formation 
of an odd of the radical and regeneration of the oxacid; the iodid and 
oxacid are then separately acted on by the excess of free jodhydric acid. 
Thus _Methyl-formic ether and iodhydric acid react according to 
equation 

C,H,(C,H,0,)-+2HI=C,0,4+C,H,+H,0 atl. 
Common dashed yields hydruret of ethylene mixed with hydroge 

and probably with some marsh-gas. Aeetone pe hydruret of propy- 
lene according . — equation 

«02 +4HI=C,H,+H, 0,-+2I,, 
but the Eee fo propylene undergoes a partial decomposition, proba- 
bly according to the equation 

C,H,+H,=C,H,+0,8 
Organic acids ceniad with iodhydrie acid are gs to formenes 

containing the same quantity of carbon as the acid, ge that these 
are sufficiently stable to resist a temperature of 275° Thus acetic 
acid reacts according to the equation 

C,H,0,+6HI=C,H,+2H,0,+3I,. 
Succinie acid, ike uty acid, yields hydruret of butylene; 

C,H,O geri H,,+4H,0,+61,. 
The author sas that the facts so ee above farkish a a general 

method of reproducing the roe eatery hydrocarbon of each series by 
en of all 8 bodies in the series. Thus hydruret ethylene, 

H,(H,), yi by replacement C,H,(Cl,), C “Hci O,H, 
(H,0,), © (0), and 0,H,(0,)(O,), in each the substitution being om 
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by equal volumes. All these compounds, by the reducing action of iod- 
hydric acid, reproduce the oo prema: bon, C,H, Jae la 

Société Chimique, Janvier, 1867, p. 5 
n the monatomic nitriles, Phe monatomic nitriles may hey re- 

garded as primary monamines, the three atoms of hydrogen in ammonia 

being replaced by one atom of a triatomic radical. L. Henry has shown 

that this view is supported by several new and interesting facts. Thus 

acetonitrile, (©,H,)”N, readily unites with dry bromhydric and iodhy- 
acids with production of intense heat. The resulting salts are solid 

stalline white bodies, soluble in alcohol but insoluble in ether. They 

of ammonia. Benzonitrile gives analogous compounds, Sulpho- 
cyanic acid and sulphocyanid of ethyl may also be referred to the type 
of ammonia, like the corresponding cyanic acid and cyanid of ethyl. 
The sulphocyanids of ethyl and allyl combine readily with dry bromhy- 
dric and a de acids, giving white crystalline ee ia by 

. de la Soc. Chim., Janvier, 1867, 
4, On ps raphitoid boron.— Wouter has Peed the so-called nae 

toid boron, discovered by Deville and himself, in sufficient quantity for 

0 

, in preparing crystallized boron or by fusing aluminum in the vapor of 
chlorid of boron. The borid bape in very thin pale a te sn 
six-sided tables which, according to Prof. W. H. Miller, are mon oclin 
It does not burn in the air but ced in dhlovine with brilliancy, arming 

chlorid of aluminum and chlorid of boron. Two pn led t 
 o AIB,.—Ann. der Chemie und Pharm., ait 

5. On the constitution of mellitic acid.—B x ue ere biel 
found that mellitic acid is six-basic and has ie constitution of benzol, 
in which six atoms of hydrogen are replaced by six of carbonyl, €0,H, 
so that its formula is €,(€0,H),. When heated with lime it is com- 
pletely decomposed into carbonic ‘acid and benzol. With sodium amal- 

gam mellitic acid takes up six atoms of hydrogen and forms the six-basic 
acid, ©€,H,(€0,H),, which, when heated with sulphuric acid, yields a 
four-basic acid, ©,H. (€0H),. This can take up four atoms of hydro- 

— carbonic acid. The final product of these ie san ea is ben- 
ce acid. The authors beg chemists who may possess a stock of mellite 

to supply th them 4 material for their investigation. wi der Chemie 
w. 

6. jae the cyanic ees .—Gat has studied the action of chlorhydric iad 
pairs ate acids upon cyanic ether. The dry ether absorbs chlorhydri¢ 

by hte a liquid is obtained which has a penetra 

sna mes slightly in the air, and boils between 108° and 112° 
Th or gives to this body £ Re formula C, H,0.C,NO. HCl, which 
may be referred to the x "4 chlorid of ammonium, and written 

C,0, 
nfc H fo Water Do ald this substance, forming gat ‘ 
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ethylammonium and carbonic acid, the reaction being expressed by the 
equation 

C,H,0.C,NO.HCl+2HO=C,H.N, HCl+200,. 

behavior toward the hydracids. Chlorhydrie acid converts it into cy- 
anuric acid and chlorid of ethyl, the reaction being represented by the 
equation 

3(C,NO.C,H,0)+3HCI=C,N,0,.3HO+3C,H,Cl. 
Bromhydric acid acts in a similar manner. Gal is of opinion that the 

compound of Cloéz is the true cyanate of ethyl, nt Os, while the 
It 2 : 

eyanic ether of Wurtz is an ammonia, Ni OE: The author promises 

a further investigation of the subject. The connection of his results with 
those of L, Henry, mentioned above, will be obvious at a glance.—Bull 
de la Soc. Chim., Dec. 1866, p. 435. W. A. 

a 
tylic and amylic aleohols give analogous bodies.— Bull. de la Soc. Chim 

481 
3 

Interest and i t When acetylene is heated to a temperature 

approaching that at which glass melts, it is gradually converted into 
e ric bodies, among which are benzol, styrol, reten, and 

stances is readily seen since 30,H,=C,.H,; 
acetylene. Berthelot believes that a volatile hydrocarbon occurring 
among the products of the action of heat upon acetylene is diacetylene, 
C,H,= or tetracetylene, 4C,H,—C,,H,, formin, 

Berthelot regards as enneacetylene, C,,H,.= 
9C,H,.— Ann. der Chem. und Pharm., cxli, 173. W. G. 

to the ; boss 
Prous oxy-dichlorid €u,@Cl,. If this latter compound be heated to 
Am. Jour. Sct.—Szconp Series, Vou. XLII, No. 129.—Mar, 1867. 

a 
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required for the preparation of oxygen from potassic chlorate. With this 
arrangement the loss of material is inappreciable. Each kilogram of 
cuprous chlorid yields 28 to 80 liters of oxygen 

A very simple modification of this method permits the preparation of 

chlorine gas with equal facility. If after oxydation chlorhydric acid gas 
be conducted over the cuprous oxy-dichlorid, the latter becomes cupric 
chlorid, €uCl,. t a red heat, this salt decomposes into cuprous chlorid 

and chlorine.—Z/Jnstitut, 1867, p. 61. 
10. Apparatus for detecting differences of density in transparent media. 

—Dr. A. Térrer has given a new method of observing certain import- 
ant phenomena which escape attention by direct vision more or less com- 
pletely. His pamphlet, “Beobachtungen nach einer neuen optischen 

oO 

Methode, Bonn, 1864,” is not at hand; but from a very complete synopsis » 
(with quarto plate) in Erganzungsblatter ziir Kenntniss der Gegenwart, 
Hildburghausen, 1866, i, 88, and from his article on the application of 

this method to microscopic observations, in Pogg. Ann., 1866, exxvil, 
556-580, we give the following: 

Let A be a radiant; a good lamp surrounded s 
with a brass cylinder. The latter has a circular a LM BT 
opening, in front of which is placed a small ver- 

' tical metallic screen with holes near its edge for 
the transmission of the light from A. This pencil of light falls upon 4 

7 slide of Bunsen’s spectroscope. This is the “ Schlieren ”- apparatus, which 

pears. But if L is not perfect, if it contains a flaw, f (i.e, 
then this will refract light differently from the body of the lens; the rays 
from f will not collect in B; when s has nearly reached B, many of the 
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the objective of a telescope, this serves as L; if a flame or the like, it is 
placed at M near L, between L and T. 

The electric spark, when produced by the induction coil and allowed 
0 pass between the electrodes held at M, shows very interesting and in- 

structive phenomena; of which, however, it would be very difficult to 
give a clear idea in a few words. 

The sound-wave in air corresponding to each separate spark is, like 

of light. The spark from a Leyden jar gives a sharp sound, and one in- 
creasing circle of light one sound-wave, That this is a sound-wave, 
Topler proved by trying in vain to blow it aside by a feeble current of 
air, and also by finding it to progress more rapidly in heated air. But 

It may well be said that by means of Tépler’s apparatus we see the 

the specific gravity of gases, seems to contain any addition to our 
knowledge, st 

a 

* Theorie der Dampfmaschinen. Freiberg, 1861. 
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The atomic heat, w, of an element (=ge, where g is the spend weight 
sw c ae specific heat of the substance), he endeavors to 

where @ is a constant, the same for all the elements, joie n the 

pbaracterietic of the element. Therefore, if « represents the number of 

the sum of the atomic heat of the several atoms, it follows that 

wW=ge—= Za .an=azZen, 

Schmidt makes a number of suppositions in regard to @ and hence 
. r J 32 
obtains different values of n. For solids he takes either I= 55 ——1'0666 

or a=0°8; for gases he adopts a—=0°86, and correspondingly “or n. 

Gases. 

n a=1'0666 a=0°8 a=0'86 

2 | H,C,B, Si Cc H 
See Ge 5d H, B, Si 
$e ae hae O, 0, N,8 

5 | N,S 0; P Br, Cl 
6 | Cl, Br, I, and metals | F P,S 
us N,S 
8 Cl, Br, I, and metals | As, Sn, Ti 

A glance at this table is enough to convince any one that this suppo- 

sition cannot be correct. e need only to calculate the values wan 
from this table, ad compare them with those used by Kopp, to see that 

the so-called “ snot ” js essentially ec anatied Ber, by having no 
_ character whateve 

We should not pe referred to this memoir if we had not found the 
closing pages thereof to contain a ici accurate eg determina- 

tion of the spect fic gravity 9 of all permanent , and of vapors above 
their boiling points (that of sete, ey air ==1). If g be the weight of 
a molecule of equal volume with HCl or NH,, he finds 5=0-0346832 9, 
yon ossible error in the coéfficient of less than one-fifth per cent, and 

actual error of less than one-fiftieth per cent. To find this very im- 
eat number he makes use of a sslsicn from the mechanical theory 

gen. 
onygen (11099) is much more seliable than the observed 

finds furthermore, the mechanical equivalent of heat ‘Fea 4 22°06 
meterilograms (for kilogram. -Centigrade) instead of Joule’s, 423°54, 

A=; the specific heat of aqueous vapor —H,© 0°3822. As a fur- 

ther consequenee from an empirical relation, g(C’—C)=2, (where C 
specific heat by constant pressure, C rational specific heat) he finds finally 
the Gay-Lussac Mariotte’s law expressible in APY 2; or, by heating @ 



t 

Chemistry and Physics. 393 

molecule of volume, V, of any gas under any constant pressure, p, at any 

temperature, T (Tp =-=278° C. below 0° C.) two calorics (or units of 

heat) are necessary to overcome the external work for each degree C. the 

of course refer to the same unit of weight.—Sitzungsberichte, Wien, 
— lii, 417-452; Corresp. Blatt d. naturf. Vereins, Riga, 1864, xiv, 
5-44; LInstitut, 1866, p. 191. i. 
12. Ex nsion of water below C.—Dr. Wetpner has, by means of 

for — 4° C., where the first series deviates 37 millionths; on referring to 
the formula, the stated value, 513 millionths, is found to be 550°6, agree- 
ing with the other three in the sixth decimal. Taking the mean from 
the four values given by Weidner we obtain the following volumes of 
water, 

Weidner. Despretz. Pierre. 

+ 4° C. 1000000 1000000 1:000000 
+ 3* 14 8 5 
+ 2 “ 40 33 27 

| is 13 
= Of 137 127 118 
ne Bae 210 214 214 
—2* 302 308 817 
= 3 415 422 430 
aR Shs 550 562 556 
= 5 709 699 700 
a 893 918 
exch Ys 1104 1135 1054 
sad as 1344 1378 1271 
vie 1608 1631 1520 
~10°% 1001905 1803 

Above zero Weidner’s volumes are greater; but between 0° and —6° 
the three mb correspond well enough.—Pogg. Ann., 1866, 
ere 300-3 G. H. 

Saws heat of soils ——L. Praunpter has determined the specific 
ry of seventeen soils with great care. The accuracy of the method 
with a modified Regnault’s apparatus, was proved by determining the 
specific heat of water and of Lceland spar. The first showed the same 

terminations on the same piece, successively more and mo divi 
O-2 with a probable error of only 0°00006. ‘This agrees 0208 
nault’s resul 4 (from eighteen Seng empiae a ae Be opps 0 
— four determinations), thus disproving that 
0°202). For soils he fi Fag at gu heat “arti one- in and sae 
if AN 1923 and eaoeby; th ; common value is 0°25 to 0°30. 
Soils free from humus have ‘the ‘siortat specific heat, whether they con- 
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sist of sand or lime; this might have been concluded from the fact that 
calcite and quartz have almost the same specific heat, viz., 0°20 and (19. 

he more rich a soil in humus, the higher is its specific heat. Thus peat 

was found to have 0°507, and a soil, very rich in humus, from Kaiserstein, 

gave 0°4143. Since water also must increase the specific se ‘i a soil, 

we may conclude that loamy soils also have a high specific h 
0 great a variation in so important a physical property of Soils is of 

oi importance to agriculture. A plant sensitive to changes in 
temperature may be unable to grow on soils of low specific heat, how- 

ever Testes this soil] might be in other respects—Pogg. Ann., 1866, 

avs 102-135. 

lines. e same is true in pagina to the luminous glow observed when 
electricity i is discharged between two points. At the same time the latter 

oa is still much Bie chen that of the brush, It is characteristic 

gible rays are first extinguished strat air is gts more and more 
rarefied. Thus the brush and glow are due to the luminosity of nitrogen 

at a temperature below that at which oxygen mes luminous ; and 

furthermore they consist principally of the more — rays. —P tg 
Ann., 1866, exxix, 508-520; L’Jnstitut, 1867, p. 5 

II, MINERALOGY AND GEOLOGY. 

te on @ new genus of fossil Crustacea; by F. B. Meex.—In the 1. Note y 

last number of this Journal, p. 257, I dientioaed having seen in “ The 

ler,” a notice of a paper by Mr. Henry Woodward, read befo re the 

to 

e body sepals anchylosed. The per = nett Woodward’s paper, the 
mentioned by me, was unaccompanied by figures or diagnosis, and no 
smc pest: were ~ — the fact that our var Illinois fossil has its 

y segments me d agrees very nearly in its genera appear- 
anee with gh the sie referred by En nglish authors to Belin 
led me to refer it to the new genus Prestwichia. Since that 
have seen Mr. Woodward’s sinferoatinig paper as published in the 
terly Journal of the Geological Society, vol. xxiii, No, 89, p. 28, W 
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cellent figures, both of the typical Belinurus and the new genus Prest- 
wichia. From these figures and the accompanying remarks, it bec 

specimens figured by Prestwich, really exist, and consequently forbid the 
reference of our species to this new genus, As it also differs upon quite 

characters from the genus Belinurus, as now restricted and 
clearly illustrated by Mr. Woodward, it becomes necessary to propose for 
its reception a third genus, holding a somewhat intermediate position 
between Belinurus and Prestwichia. 

For this new genus I would propose the name Huproops, in allusion to 
the anterior position of its eyes. This form is at once distinguished from 
the restricted genus Belinurus, by its anchylosed abdominal segments, 
and the anterior position of its eyes, as well as by the more oval or sub- 
circular outline of its abdomen. From Prestwichia, with which it more 
nearly agrees in general form, us well as in its anchylosed segments, it 
differs remarkably in having the area enclosed by its eye-ridge (glabella) 
comparatively small, and of a quadrangular form, with the eyes situated 
far forward at its anterior Jateral angles. On comparing these characters 
of the central region of its head with the corresponding parts of Prest- 
wichia, as illustrated by Mr. Woodward, it will be seen that the latter 
differs in having the glabella proportionately much larger, and trans- 
versely elliptic in outline, with the eyes widely separated and placed far 
‘back at its lateral extremities. It also has within this large elliptic area 
a smaller crown-shaped one not seen in Huproops, but corresponding in 
Size and general appearance with that bearing the eyes at its anterior 
lateral angles in the latter type. 

March 29th, 1867. 

2. Geological Survey of Illinois, A. H. Worruen, Director. Volume 
II, Paleontology, xix, and 470 pp., royal 8vo, with 50 plates and 30 
wood-cuts. Springfield, 1866. Published by authority of the Legislature 
of Illinois——This important and beautifully illustrated work, consists, be- 
sides the Introduction, of three Sections, as follows: 

Section I.—* riptions of new speciesof Vertebrates, mainly from 
on Subcarboniferous limestones and Coal Measures. By J. S. Newserry 
and A, H 

“Remarks on the occurrence of Fossil Fishes in Illinois. By A. H. 
Worrnen. 

“Supplement to descriptions of Vertebrates, consisting of a description 
of a new genus, and species of Reptiles from the Coal-measures. By 
Prof. Epw. D. Copz. — 

Section II.—* Descriptions of Invertebrates from the Carboniferous 
system. By F. B, Mex and A. H. Worrnen. ee 

By H. A. Prov, M.D. 
is. By Lro 
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From the Introduction we learn that 
“The number of species of all ary Masa and described, in the 

Report, is oak 325, of which nearly 300 were discovered or first made ' 
known to science through the agency of a Illinois Geological fie 
Of these 325 species, 50 are plants, 156 invertebrate animals, and 119 ver- ‘ 
tebrates. Altogether they represent 115 genera, 25 of which have been 
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are plants, 67 invertebrates, and 30 vertebrates—the latter of which, 

with one exception (a Batrachian), being all fishes. Of the 115 genera 
represented, 81 are more or less ully characterized, and most of them 
illustrated in this volum ‘ 

From the cursor aiunien we have been enabled to make, we 

find many important oe to our knowledge of American Paleontol- 
ogy in this volume. At present we can only notice a few of them 

Mr. Worthen states thet. the fossil fishes abound in four horizons— 
usually limited to asingle stratum, rarely more than a few inches in 

thickness. In the beds which form the base of the Carboniferous sys- 

tem in Illinois, these remains are comparatively rare; but in the upper 
strata they become exceedingly abundant. The lowe st bed occurs in the 
upper part of the Burlington limestone. It i is a stratum of brownish- 

-measures, 17 feos the Chester limestone, 18 from the St. Louis 
limestone, 49 from the Keokuk limestone, 14 from the Burlington lime- 

investigated in oe ela must be conducted. Next follows an 

coh RVG, ae deseri ‘=P ~ n of a new fossil Batrachian, discovered aay ages 
ven, ni orris, Gea nois, ina bed n he oF dis via ecaicall dy county, Illino 

In Section Il will be found a great deal of information bearing on 
the classification of the Crinoidea ; especially as regards such genera as 
Actinocrinus, Cyathocrinus and Poteriocrinus the relations of which ate 
here discussed at length. The new gown Strotocrinus (M. & WwW) 3 
has the formula of Actinocrinus in the lower part of the body, but is 3 

em ape by the remarkable strata of the upper portion, which is 
greatly expanded and forms a rayed horizontal disc, th @ plane ¢ of 
which i is at right suiha Wicthe pe! axis. The interior of ‘Se egauis, 
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and some other species is noe with a peculiar, convoluted internal 
plate, resembling a shell of a Bulla or Scophander, placed with its 
longer axis so as to colada i that of the body of the crinoid. This 
is illustrated by a wood-cut on p. 191. 

The genus Steganocrinus has also the structure of Actinocrinus in th 
lower part, but with: “Rays, from the third primary radial pieces, form- 
ing dead sailiisids free arm-like appendages, either bifurcating or sim- 
ple, are covered their entire length above gf oa Pei and 
eevee on each side with a row of alternating true a Vault wit 
a subcentral proboscis.” These arm-like peas eks are s gabhlas, with om 
satibabangal ie arranged along the sides,—opening out into the 
grooves of the tr 

On page 220 hers are some figures illustrating the wonderful strue- 
ture of the vault of Gilbertsocrinus. It is there shown that this s genus 
is Dae with Z'rematocrinus (Frail), ae (Lyon and 

een mistaken lately for arms,* but M. an . have shown that the 
true arms are situated i - the re-entering angles between them. There 

numerous important improvements in the oo of ee 

here, We may be amet fenting . remark on the affinities the 
Xi cette and the Hurypterida that the beautiful specimens of £ 

: any 
it were, in the buckler of Limulus the ‘bien segments of Hu ne us. 

* John Rofe, Esq., F.G.S., has figured (Geological Magazine, wok ie ph se 
English tat, portions of these dpecdages which he maintains to ~ ad 
remains of the arms. They are evide ently, however, merely projecting 10 ot 

Am. Jour. Sc1.—Seconp SERIES, voE XLIII, No. 129,—Mar, 1867. 

5) 
ie 
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1, Whole number of species in Illinois, ........ ek ty ee 120 
2. Number of new species in Illinois, ...............5-5: 37 
3. Species found in Illinois not published | ck REET TE 60 
4. Species in the catalogue not found in Illinois, .......... 219 
5. ole number in the cata MO, a netaks a4 nase saws 280 . 
OG; New apeties'in Che Minis, 5. oe he cea oes geet ves’ 146 ’ 

This Report was drawn up in 18 860; since then, other. species have been 

collected, which will be described in future publications = the Survey. 

two volumes of the Geology of Illinois, which e been issued, 

i fe for at least one Scientific Institution of Sige ‘ickis State, a 

ry high character. The Paleontology is a first class work, equal to 
the best that has — ray by any ge gee survey, and where 
the fossils are well w out in a jerry may be sure that the 

the ola advancement of Resets (aot tests y the dissemination 
of what was oe known, but by assisting in the discovery of those 
truths which, although ee in nature, have remained unknown to 

an effort in that direction naneh er the wise management of their 
able State geologist, has been highly successful, and sealeabie to bg the 
a OF concerned. 

n the occurrence of Kozoon in the Primary Rocks of Wadtebn "Ba- 
varia j ty Prof. Gumper. (Ber. Ak. Miinchen, 1866; Q. J. Geol. Soc., 
xxii, 23.)—A new species of Eozoon, the Hozoon Bavaricum, has been 
discovered by Prof. Giimbel in a rock consistin ng of a granular aggrega- 
tion of calcite, serpentine, and a white hornblendic mineral, supposed to 
be of Huronian or Cambrian age. Th e specimens examined were from 

gs? 
3 S a B: =. 3 a ) ss s Ss = Ss gg > 

Pes 

5 Qo mr a3 ® oe S 

“a 3 
A Oo lad 

> 
fe) a. : 

the same form as in the Hozoon from Ste tikes ‘before ee but are 
much smaller. In decalcified poh they may be seen Pn possess the 
same vau margins as Hozoon; their breadth aver: ‘| mm. and 
the diameter of the tubes ‘01 mm. Generally these Serpentine bands 
pass into an eapining portion (4.), of one-half the width, or frogs made 
up of very m twisted lamella, consisting of serpentine 0 whitish 

mineral, and possessing highly vaulted and deeply aided outlines. 
Prof. Giimbel considers that on the eg le Bc characters undoubtedly 

Fife ard Be Sey a AT INTE Ty oor ae ee a 

a 
4 

4 

7 
a 

4 

om oe cn observed in face Canadense, he gives it ihe eschaeior name 

avaricum. Prof. seed inakes out, ~~ more or less 
chilisy, a that the Eozoon vee in the pargasite of ree Finland, th : 
Sasa ge of New ‘York, at ta oe n Saxony, § 
Hodrisch in gary. 
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. A Catalogue of Official Reports ft Relate ae Surveys of - 
United States and British Provinces—In arranging a set of America 
Geological Reports in the Library of Yale College, the following cata. 
logue became necessary ; and it is here published in the hope that it may 
he of service to geologists. 

Parr Il.—Srares anp Be op on WEST OF THE Mississipp1 River 
> British PRovincgs. 

ee 

1866. Henry H. Hames, 1st Ann. Rep nt Paul, 8vo, 23 pp. 
* Charles Whittlesey, Rep. on Mineral Hagens Cleveland , 8vo, 54 pp. 

Towa. 
1858. J. Hall and J. D. Rowers Final Rep., vol. I, Albany, 8v0, 724 

pp., 29 pl., 2 sect., map. 
1859. J. Hall's nd J.D. Whitney, Suppl., vol. L aes 8yvo, 4 pp. 
1860. 4 pp., 3 plates. 
1860. Ann. Rep., Des Moines = 75 pp. 
1861.* J. Hall, Prelim. Notice of New Crinoidea, Albany, 8vo, 18 pp. 
1867. C. A, White, 1st Ann. Rep., Des Moines, 8vo, 4 pp. 

Iowa, Wisconsin anv Itxrvois. 

1844, D. D. Owen, am to Treas. Dept., Washington, 8vo, 191 pp.; 
16 pl., 4m 

Wisconsin anv Iowa. 
1848, D. D. Owen, Rep. on wigs he Land Dist., Wukingith; 8yo? 

134 pp., 23 pl., 14 sect., maps. 

Wisconsin, Iowa anp Minyzs 
1852. D. D. Owen, So — (U.S.), Philedaighia 4to, 638 pp., 

27 pl., 16 sect., m 

Missour 
1855. fe = oa Ist “ir 2d Ae; iii Jefferson City, 8vo, 207, 

238 pp., 82 pl., 5 maps. 
1857,* G. C Swallow, 3d Ann. Rep, —— ee 
1859,* 4th “ Jefferson a City, 8v0, 14 4 pp. 
1861,* “ ns “ec “ 

“ Geol. Rep. on S. W. Branch Pacific R. R, St. 
besia 8vo, 93 pp., map. 

Kansas. 
1866, Benj. F. Mudge, 1st Ann. ee wrence, 8vo, 56 pp. 

nee 6. Swallow, Prelim. Rep, Lawrence, 8vo, 198 pp. 

ARKANSAS, 

‘1858. D. D. Owen, - Rep,, Little Rock, 8v0, 256 pp. 
-:1860, Philadelphia, ale 438 pp. 

st thoes opine marked with an * one copy is needed at the Library of Yale 
College ; and copy of an) "any Heport ot led i the ee ge om persons having 

mot ah requested to notify the Librarian. x ‘them to dispose 
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Louisiana. 
1853. Randolph B. Marcy, Rep. to War Dept. on Red River of La., 

fe cology by E. Hitchcock and G, G. Shumard ; erie 
y B. F. Shumard,) 8vo, 320 pp., 66 sect. and plates 

Texas, 

1859. B.F. Shumard, 1st Ann. Rep., Austin, 12mo, 17 pp. 

ROCKY MOUNTAIN REGION. 

1809. 4M. Lewis and W. Clark, Expedition across American Continent 
e pest by order United States Government, Philadelphia, 

2 vols. pat 4to, 1814, and 8vo, 3 vols. 1817), maps. 

1s10#+Z, Me Pike, Expedition in western Territories in 1805-7, by or- 
pei U.S. Government, Philadelphia, 8vo, maps, (London, 4to, 

a Oe eas ee eRe) eee ee ae 

811 
1823.* Stephon H. Long, Expedition from Pittsburg to Rocky M 

19-20, (War Dept.) (Compiled by Edwin James.) Philadel. 
pin Sot 2 vols. 503, and 442 pp. Atlas, (London, 8vo, 3 

1824.* re + Fong: Exped. to source of St. Peters River, in 1823, (War 
Dept.) (Geology by Wm. H. Saating) Philadelphia, 8vo, 2 vols., 
maps, (London, 8vo, 2 vols. 1 

1835. G. W. Featherstonhaugh, Rep. on "Elevated Country between 
Missouri and Red Rivers, Washington; 12mo, 97 pp. 

1836. G. W. Featherstonhaugh, Rep. on Geol. Rec dala via Wisconsin, 
to Cotean de Prairie, Washington, 12mo, 168 pp. 

1843. J. NV. Nicollet, Rep. to illustrate Map of tpg Basin 
of Mississippi River, Washington, 8vo, 170 p 

1845. John C. Fremont, Exped. to Rocky Mts. in 1889-4, (War Dept.), 
oe tack by James Hall), Washington, 8vo, 693 pp. 

1848, W. H. £ Exped. from Fort Leavenw row to California, 
(War Dept) ) ‘includes Rapes of J. W. Albert, P. S. Cooke, 

and A. R. ~~ age dormers by J. W. Bailey), Washing- 

Da Wei 8vo. 
1856. G. A. Warren, Exped. to Rocky Mts. in 1855, (Geology by F. 

~ Spal Washington, 8vo. 
1857. W.H. Em Rep. o n UL. S. and Mexiean Boundary Survey, 

be Li, ( (Geclony by C. C. Parry, A. Schott, W. H. Emory, and 
es Hall; Pp aeontology by James Hall and T. A. Conrad), 

Wantaatee 4to, 21 plates 
1859. W. H. Emory, Rep. on U.S. and Mex. iby toe II, Botany 

an 

1855. Rep.on Pacific Railroad E: ti te ar rt ), ‘ok i, (Geol. 

5 
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Rep. on Pacific R. R. Hzplor., deiag Dept.), vol. II, (Geology 
by James Schiel and Wm. P. Blake; mere ology me Schiel 
J. W. Bailey, and W. = a Was hington, 4to, plates. 

Rep. on Pacific R. R. #. , (War Dept.), vol. Til, (Geos, 
by W. P. Blake, and rie Ma arcou ; Paleontology by Jam 
Hall,) Washington, 4to, plate: 

Rep. on Pacific R. R. E: slats Wat Dept.), vol. IV, Botany; no 
Geology, bh yes 4to, plates, 

Rep. on Pacific R. R. Hxplor., (War Dept.), vol. V, i AGactoey by 
W. P. Blake; Pebiisiens by L. Agassiz, T. A. Conrad, J. W. 
Bailey, and Ge haffer,) Washington, 4to, lst 

R cific R. lor., (War Dept.), vol. V1, (Geology Sy 
eee ‘Paleontology by T. A. Conrad), Washi 

ton, 4to, 
Rep. on Davie B , (War Dept.), vol. VII, (Geology 
by Thos. Ral perilie by T. A. Conrad), Washing- 
ton, 4to, plates 

Rep. on Pacific J R.R. Ex iplor., ed ee ), vol. VIII, Zoology ; 
no Geology, Washington, Ato, plate 

Rep. on Pacific R. R. Lzplor., (Wat Dept. ), vol. IX, Zoology ; 
no Geology, Wanton we plates 

Rep. on Pacifie R. BR. E: oe | War Dept.), vol. X, Zoology ; 
no Geology, Weleecs lee 

Rep. on Pacific R. R. Explor War ] Dept. ), vol. a Literature 
of Surveys, and a, no Geolo ogy, Washingto 

Rep. on Pacific R. R. Explor., (War Dept.), vol. XI, Parts I and 

II, Botany and Coology ; no Geology, Washington, 4to, plates. 
FV. Ha den, Rep. on Geology of Upper Missouri Region, Phil- 

* ae 
d F, y- Hay Rep. on Paleontology of the 

Upper Missouri, ate 1, PM Be a Cont.) Washington, 4to, 

135 pp., 5 plate 
PACIFIC COAST REGION. 

Oregon anp NorrHern CALIFORNIA. 

J. C. Fremont, Rep. upon Upper California, WikGdien, 8v0 
James D. Dana, oe on meee te of U.S. Explor. Exped., 

1838-42, New York, 4to. 

P. T. Tyson and others, Reps. as Was Sara Washington, 8yo, 

128 and 37 pp., 12 maps and sec 
Wm. P. Blake, Rep. to War Sibi We eitighan: 8vo, 80 pp. 

. 

CALIFORNIA. . 

John ‘oe Trask, ist Aun. Rep. tide Sierra Nevada, 4, 8y0, 

J. B. Trask, hae Ann. Rep. Geol. Coast Mts. and part of S. Ne- 
vada, ——-?, 8vo0, 95 pp. 
“e Trask, , 3d Ann. Rep. Geol. Coast Mts., —" 8vo, 

3 pp. 
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1856. J. B. Trask, 4th Ann. Rep, Northern and Southern Cal., Sacra- 
mento, 8vo, 66 pp. 

1855. W. P. Blake, wr to Coast Survey on Geology of Cal., Wash- 
ington, 22 pp., 

1861. Josiah D. whiney Address to Legislat., on Survey, San Fran- 

cisco, 12mo pp- 
1862, J.D. Whitney, fled to Governor (Rep. of Progress), San Fran- 

cisco, 8vo, 7 pp. 
1862.* J.D. Whitney, Address to Legislat., on Survey, San Francisco, 

12mo, 33 
1863. J.D. Whitney, 2nd Ann. Rep., San Francisco, 8vo, 12 pp. 
1864, J.D. Whitney, Rep. Paleontology, vol. I, Philadelphia, 8v0, 248 

pp-, 32 pl. (Carboniferous and Jurassic Fossils by F. B. 
Triassic and Cretaceous, by W. M. Gabb.) 

1865. J.D. Whitney, Rep. Geology, vol. I, Philadelphia, 8vo, 498 pp., 
10 plat 

1866. J. D. Whitney, Rep. Paleontology, vol. II, part I, leew 
8vo, 38 pp. (Tertiary Invertebrate Fossils by W. M. Gabb. 

1866. J. D. Whitney, Letter to Governor on Survey, San Face. 
8vo, 14 pp. 

CALIFORNIA AND ARIZONA, 

1861. Joseph C. Ives, Rep. on Colorado River, Washington, 4to, plates, 
f (Geology and Paleontology by J. S. Newberry.) 

BRITISH PROVINCES. 

NEWFOUNDLAND. 

1839.* J. B. Jukes, Shake Rep. Vege sire Doc.), folio, St. Johns. 

if ral Rep. in or’s “ Excursions in and about 

Mesivendlant » Baty 12m, Z vols, (Separate, with sec- 

tions, London, 12mo, 160 pp. 1843.) 

Nova Scorra. 

1846.* J. W. Dawson, Rep. on Coal-fields of Caribou Cove, & &e. (Legis. 
Doce.) Halifax, folio 

1860. Joseph Howe, and Henry How, Rep. on Discovery of Gold in 

Nova Scotia, (Legis. Doc.) Halifax, folio, 4 pp. 
1861. J. Howe, Rep. on Gold-fields. (Legis. Doc.) ng folio, 7 pp- 
1862. Henry Poole, Rep. on ho maga Western Section. (Appendix 

on ina oy H. H Legis. ; Haifa, 25 Dey 

Legis. 
sas € ( Doc.) 

i ae olio, 8 

ARE: Teo oa ye on Gold-fields. (Legis. Doc.) Halifax, folio, 

pp. 
1864* David Honeyman, Rep. on Geol. Survey of Nova Scotia, and 

Cape Breton. thisidis on Minerals by H. How.) (Legis. 
Doc.) es folio, 7 pp. 

Mi 1865. H. How, Rep. on Minerals collected by D. Honeyman. (Legis 
Doe.) Halifax, folio, 4 pp. ‘ 
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New Brunswick. 

1839. Abraham Gesner, 1st Ann. Rep., St. John, 8vo, 87 pp. 
1840,* 6“ “ 2d “ 6s “ 

1841,* “ “c 3d “ “ & i PP. 

1842, ba bi 4th “ “ 1 pp. 

843 "i “ Rep., with account of Public thins we John, 8vo. 
1850.* J. Robb, in Fite’ ’s Agricultural Rep., Frederickton, 8vo, map. 
1865. LZ. W. Bail ley eee: 8 n Southern N, Br. » Frederickton, 8vo, 159 

PP. map, ert 
. Henry Y. sib ee . especially on the Quebec Group, Freder- 

icktoik eve. 293 3 pp. 

CANADA, 

1845. Wm. £. Logan, Ist Rep. (for joc Montreal, 12nto, cn PP. 
1846.* Rep. (for 1844 0 pp. 
1847.* «“ «(for 185), “ « 13 pp: 

ih &c ‘“ (for 46), 6 pp. 

ai z; pias on abi Region of ‘Tike date 
Montreal, 12mo 

1849.* W.B.Loga an, Rep. {for 1847), Montreal? 12mo, 165 pp. 
1849.* Rep. on N. shore Lake Huron, Montreal, a 51 pp. 
1850. ¥ Rep. Psievedl for 1848, Toroit: 12mo, 65 pp- 

“a “ a“ “ 115 pp. 

1852. « “ “ 1850, Quebec, 54 pp. 
a“ a“ “ 6 185 i ac 1381 pp- 

1854, “ “ “ 1852 “ 179 pp: 

1857, “ “ « 1853-6, Toronto, 12mo, 494 pp. 
Atlas, 4to, 22 pl. 

1858. W. £. Joga Rep. Progress for rox Toronto, 12mo, 240 pp. 
1859. 858, Montreal, p. 
1863. “ General Report, foi 1848 to 1863, Montreal, 8vc, 

xxvij and 983 Atlas. 
1858. £. Billings, J. W. Salter and 7. R. Jones, Decade III, eae 

Asterideze and Entomostraca, Montreal, 8vo, 102 pp., 11 pl. 

1859. J. W. Salter, Decade I, L. Silurian fossils, Montreal, 8vo, 47 

p 
E. PRillines, Decade IV, L. Silurian Crinoidez, Montreal, By0, 

72 
1865. Jas. Hall, pr aee If, Graptolites of Quebec Group, Montreal, 

8vo, 151 pl. 
1865. #. Billings, Paleozoic fossils of Canada, Montreal, 8vo, 426 pp. 
1866, talogue Silurian Fossils of Anticosti, Montreal, 

8vo, 9 
1866. . Sed 2 Rep. Progress from 1863 to 1866, Ottawa, 80, 

2 pp. 
Brivis AMERICA. 

1858. Henry Y. Hind, Rep. of Explor. between Lake Superior, and 
Red River, Toronto, 8vo0, 425 pp., maps. 

1860.* H. Y. Hind, Rep. on Assiniboine Exped. in 1858-9, Toronto, 
0, maps. 



404 Scientific Intelligence. 

1863.* pit ie ae Rep. of Explor. in Labrador, London, 8vo, 2 vols., 

1860. Gar M. Lieber, Rep. on Geology of Labrador, (U. S. Coast 
Survey), Washington, 4to, 7 pp. 

ARCTIC REGIONS. 

1819. John Ross, Voyage to Baffins’ Baye &c. (Appendix, on Geology, 
John McCulloch), London, 

1822. John Franklin, Exped. to Polar Sea, res 7h (Appendix on 
eology by John Richardson), Londo 

1828.* W. £. Parry, 3d Voyage of Discovery in 18a. (Appendix on 
Geology by Robt. ete’ Lond 

1828. J. Franklin, 2d Expd. to Polar Sea i in 1825-7. (Appendix on 
ney, Z J. Richardson; Paleontology, by R. Jameson), 

1835. d. Ts, Ay Voyage of enti in 1829-33. (Geology by 
thor,) London, 4to, 2 vo 

1836.* G. Bach, Aretic Land Tieped, in ee (Appendix on Geol- 
ogy, by W. H. Fitton), London, 8 

1839. F. W. Beechey, Exped. to Pacific ate Behren pian (Appen- 
dix on Geology, by Wm. Buckland), London 

1852.* P. C. Sutherland, Journal of Voyage in Baffin Bay, in 1850-51. 

(Appendix on Geology, by J. W. Salter), London, 8vo, 2 vols., 

1855. Et Belcher. Exped. to Arctic in 1852-4, (Appendix on Geology, 
by J. W. Salter), London, 8vo, 2 vols. . 

Appitioys and Corrections to Parr I. 

Marne. 

For the last three Reports on this State read as follows :— 
1839. Ezekiel Holmes, Explor. and Survey of Aroostook River Terri- 

tor pp- : 
1862. oe ~~ and Chas. H. Hitchcock, 1st Ann. Rep., Nat. Hist. 

d Geol., Augusta, 8vo, 387 pp. f 
1863. E ‘Holines and C, H. Hi ichcock, 2nd Ann. Rep., Nat. Hist. and 

Geol., Augusta, 8vo, 447 pp. 

Norra Carona. 
1867. W. C. Kerr, Rep. Progress of Survey, Raleigh, 8vo, 56 pp- 

FiLorwwa. 

1851. Louis Agassiz, Rep. Florida Coral-reefs, (U. S. Coast Survey), 
Washington, 8vo, 1 pp: 

ILLINOIS. 

1867. A. H. Worthen, Rep. sg re cal vol. IL, ees large 
8v0, 474 pp. 50 plates. (Vertebrates by J.S. Newberry and 
A. H. Worthen; Invertebrates by F. Rey ak A. H. 
Worthen; and Plants by Leo as : 
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. Note to poy on soni eic.. p. 361; by the authors— When 
our r artic just going to press, we received a | etter from Prof. A. 

“Knop, aston Carlsruhe, oo 13th , directing our attention to his extreme- 
ly interesting paper, eitrdge zur Kenntniss s der Steinkohlen-Formation 
und des Rothliegenden im erzgebirgischen Bassin, Neues Jahrbuch fir 
Min., 1859, in which we find, p. 544, details of his investigation on - 

: crystallography of the Schneckenstein “Kaolin.” Prof, Baa op has 
ticipated our observations on this substance in good part, as one 
from the following quotation, “The crystals of the Kaolin rhe Schneck- 
enstein have dimensions admitting of measurement under the micro- 
scope. They have an average length of about 0-021 mm., and a breadth 

gles connected by the macrodiagonal. Here and there the crystal-plates 
are aggregated to rhombic prisms and exhibit, on ape assumption of 

Pand cP.0P.aPpa. 
“ee measurements gave constantly 118° for the obtuse ae of 
the plan 
The specimen from Schneckenstein kindly sent us by Prof. Knop, 

who first brought it to Wobler’s notice, perfectly resembles that received 
from Prof. Clark, as well as others adhering to topaz specimens from 
Schneckenstein in Prof. Brush’s collection. These crystals are, however, 

of the last named substance, drawn ie the camera lucida, the — 

tself, know as. Thonsies n or Pelsitup, i of close 

wines wens in “par well defined or peacoat in Scat position to mak 
ick packets, 
This rap agrees with what we have given of various clays, and 

wes te of two conclusions, viz., either the substance is impure kao- 

inite, or, if pholerite, the latter has an appearance and prismatic erys- 
tallization closely similar to kaolin 

ND SERIES, oe XLII, No. 129.—May, 1867. 
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In his analysis, Prof. Knop decomposed the substance by hot concen- 
trated sulphuric acid, evaporated off the excess of this acid, warmed wit 

Supposed Emerylite, calc. Residue. Residue calc. 
pholerite. from lime. on 100, (kaolinite?) 

Si, 44°41 = 41°48 45°57 
Al, 41:20 442 = 36°78 40°40 
Ca, 1-21 1-21 
H, 13°14 038 = 12°76 14°01 

99-96 894 = 91°02 99°98 

We do not regard such calculations as conclusive, but their indications 
are worthy of being followed up. 8. W. J. and J. M. B. 

6. On a new specimen of Telerpeton Elginense ; by Prof. T. H. Hux- 

tey, LL.D., F.R.S., V.P.G.S.—The specimen which was described in this 
paper had been broken into five pieces, exhibiting hollow casts of most 
of “ bones of Telerpeton Hlginense. It is the property of Mr. James 

of the fore and hind limbs ; and it was stated that the characters of all 
these portions of the skeleton indic 
_In describing th i 
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order Kionocrania of the true Lacertilia; but the author had not been 
able to make sure that it possesses a columella. He also remarked that 
the possession by Telerpeton Elginense of vertebrae with concave articular 
faces does not interfere with this view, as although most recent Lacertilia 
have concavo-convex vertebra, biconcave vertebree much more deeply 
excavated than those of 7. Hlginense are met with among the existing 
eckos. 
Professor Huxley in conclusion drew attention to the interesting fact 

ve : D 
dated Paris, Dec. 6, 1866.)—Taltalite of Domeyko,* recently described 
by Mr. David Forbes,t comes from a copper mine of Sefior Moreno near 
Taltal, in the desert of Atacama, where it is associated with atacamite 
and copper glance. It occurs in large masses, fibrous, silky in luster, 
brownish-black in color, and has a dark gray powder. Domeyko obtained 

Si Al Fe Mg (Ca u cl 
20°8 16-2 11°3 08 24 44-5 07 2°25 == 98°95 

affording the oxygen ratio for the bases and silica 21°83 : 11-08. 

n a close examination of the mineral I have found that it is only a 
mixture of fibrous tourmaline and oxyd of copper. Treated with chlor- 
hydric acid, it leaves a residue which contains boracic acid, and has 

Besides, if from Domeyko’s results we take all the oxyd of copper which 

the acid takes up, we obtain for the remainder— 
Siss7 1301 feor2 Mgi49 Ou44l H41= 100. 

These numbers agree with those of a very ferriferous tourmaline, except- 
ing the absence of boracic acid which Domeyko did not detect. I have 
in my collection a specimen of blackish-brown fibrous tourmaline from 
Chili, which is free from oxyd of copper. lvat has been called taltalite 

(From a letter to one of the editors, dated Washington, April 18th, 

mens not i 
tained, since the publication of my former paper on this subject, that 
Spirifer propinquus Hall, and S. Hannibalensis Swallow, both nearly 

* Domeyko’s Mineralogy, 2d edit,, p. 139, 1860. + Phil. Mag, [4], xxv, 111. 
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like S. cuspidatus, have a clearly punctate structure, and hence probably 
belong to the group Syringothyris. 

I have also just read a letter from Mr. Davidson, written to Mr. 
Worthen, in which he quotes, from a letter to him from Dr. Carpenter, a 
paragraph giving the results of his pelaey of specimens of Syrin- 

gothyris, and of the same Irish shell examined by me (and at one time 
supposed to be Spirifer cuspidatus), These cabin ae were sent over by 
Mr. Worthen at Mr. Davidson’s request some little time back. Dr. Car- 
penter says he finds the Syringothyris (that from Floyd Co., Indiana, I 
suppose) distinctly punctate, the punctures being as I stated, small and 

seattering. The chippings from the Irish specimen, sent over to Mr. 

‘Worthen with the name S. cuspidatus attached, Dr. Carpenter also 
d found to be punctured, though the punctures are not so clearly seen as 

in the other. Chippings of S. subcuspidatus Hall, sent by Mr. Wor- 
then, he says are not in a condition to show the structure. 

At the time of writing, Dr. Carpenter had evidently not received a 
package of chippings I had sent him, ue specimens of S. subcus- 
pidatus showing the punctures clearly. He says these examinations of 

believes belong to this group ager scion however, that the 

true S. cuspidatus is an a poeta ee which you will remember I 
had not supposed to be the I never doubted or oe the ac- 

years 1862 rf 1863; by RarwazLt Pumps ELLY, 144 pp, 4to, with 9 
lates. Lous gets City. Published by the Smithsonian le A 
ing No. 202 of the Smithsonian Contributions to Knowledge.—. 

xli of this Journal, ie. Pumpelly gave a very brief notice of the ssiuhe 
pal results to which he had arrived after his explorations in China an 
apan. The volume cauae contains a full account of his very interesting 

observations. It treats of the General Outlines of Eastern Asia; 1 

Mineral Productions of China; and scar an Appendix, Dr. New: 
Co . 

sults of Mr. Edwards’s microscopic examination of some Japanese 
"the Sia earths and other deposits of China and oe 

* In a paper on certain types of the Spiriferide published in th ~ pansies of 

the American Palinwopatenl Society for 1866, a nd = sented to that Society in May 
. of 1866, Mr. J. Hall presents fac vatirmice my observations, communicated in @ 
paper read before the Philad. ead Nat. Sci, in Dec. 1865, and published Feb. 
1866, "in which the presence of a ee ee ee aes 

with the internal of Byringothyris, were first announced. He, 
no allusion to my investigations, o f which he certainly was not 

— 
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morphic rocks over the plateau ‘foo ongoli m the Great Wall to 
Siberia; and a map shows that it belongs to al Eastern Siberia, the 
Yablonvi, Altan-Kingan, and Stanovoi Mts., their intermediate 
ridges, conforming to it. The period of the uplift is placed before that 
of the Coal-measures (Mesozoic). Mr. Pumpelly remarks that nyse, 
analogies are observed to exist between the Sinians and our ow 
lachians, as to structure, strike, and dip; and that as the Wma be of the 
Appalachians determined the outline of Eastern America aoe ane 
pag, oo ae the sosiite boundary of the great Asiatic 

10. ve Osservazioni Geologiche iat Rocce An thracilifere delle 
Alpi ; a Comme meer pt GELO SisMonD ‘of. di Min. nella 
Universita di Torino. 26 pp., 4to, with othe maps. Turin, 1866.— 
Prof, Sapir in this paper, treats of the age of certain stratified rocks 

curring among the metamorphic of the Alps of Savoy, which contain 
anthracite on ane of the Carboniferous age along with remains of 
animals of Liassic and Oolitic age. Sismonda concludes that there are 

~ 7g = z or S s & @ = ao rs) =] Qu 
ec 

= &. ° ch 9 & om & =] > oe 6 ‘< © E a 
a quartzose conglomerate and sandstone with anthracite, and su 
to be of the age of the Oxfordian clay. The Carboniferous plants are 
found both in the lower and upper. 

. Ueber ein Aquivalent der takonischen Schiefer ce gg vor sin 
. Deutschland und dessen geologische Stellung ; von Dr. H. B ange 

und Dr, K, Th, Lizse, Professoren in Dresden und Gera. 52 pp. 

| 

rica 
12. Note on the genus Pindar and other —— Starsishes, with 

descriptions of some new species; by James Hau 4 pp, 8vo. From 
the Twentieth Report on the State Cabinet of Neel History. Published 

(to page 21) in advance of Report, Nov. and Dec. 
13. Descriptions of some new species inoidea t ossils 

F from the Lower Silurian strata of the age of the Hudson River Group 
and Trenton limestone ; Haut. Printed, in advance by James 
Report on the State Cabinet for 1866, and issued Nov. 186 

Ill BOTANY AND ZOOLOGY. 

1. Catalogus Sao adem exhibens Collectionem Wrighti- 
anum aliasque minores ex Insula Cuba missas quas recensuit A. 
BacH, Professor Gattingensis. ms 301, 8vo. Leipsic, 1866. (Engelmann.) 
—Although printed a year ago (the preface bears the date of April, 1866), 
the cpt mown incident to the short war which last summer w 

; such changes in Germany, in some way ~sNera until recently the} 
2 tion of this Tittle volume. It is now to be h . Wes “mame € On, 

440 Broadway, New York; and it is Gitapenaable to those botanists who 
possess any part of Mr. Wrights rich Cuban collections of botanical "2 
cimens, which are cited by the numbers under which they were distribu- 

_ ted. A goodly number of letieal or typographical errors (beyond those 
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indicated on pp. 287, 288), as also errors in the distribution, call for cor- 
rection. It is to be hoped that Mr Wright will some day print a revised 
list i in the order of their numbers. Meanwhile the writer of this notice 

logue contains— 

Dicotyledons, ens of which 781 are peculiar to the Island. 

Monocotyledons, 634 “ 148 “6 “ “ 

Vascular Cryptogamia, 279 4 10 “ “ «“ 

Total, 3263 “ 939 rT; “ er 

And Mr. Wright’s more recent explorations, which are still in —— 

will largely increase the number. If Hayti could now be equally e 
plored, the flora of the West Indies could be bateten with some opie 
to ection, 

haracters of the new species only (and these are very many) are 
this volume. The diagnoses of the new Huphorbiacee are, 

Sevier unfortunately omitted, having been published by —— 
in the Nachrichten of the Gottingen Royal Society of Scien 
that we have, thanks to Professor Grisebach’s studies, so goo: oa a aria a 

tion for Cuban botany, we may hope that our indefatigable explorer may 
crown his Senate and 16 researches by a general ce of 

the flora of the A. 
. Flora deatealsene, Vol. Ill. Myrtacee to Composiie, 1866.— 

This great work makes rapid progress in Mr. Bentham’s able hands. 

no inal size. 
ae Geographical Distribution of Mammal 3; by ANDREW iepenat: 

400 pp., 4to, with 105 chromo-lithographic maps. ‘London, 1866. (Day & 
Son.)—This — volume treats those subjects in extenso which are 

merely gl n the physical atlases of Johnston and others, includ- 
ing the Seaeilution’< of fossil species according to their geological position, 

nd discussions of the views o ssiz and Darwin, without adopting 
either in full. The work extends to forty-three chapters, eed an ex- 

tended appendix and numerous cuts illustrating animal peculiari 

Geo questions are discussed and maps given of the +00: fathom 
_ of soundings ; the effect of a depression of the land 600 feet; Ter- 
tary an and ary formations; localities of glacial action ; rising an 

falling of land of the present period; and the s sargasso seas. e ma 
mamm ibution oe commence with the human race, chapter 

vii, p. 56, but two branches of which are acknowledged, the black a 
aa the ee including = except the negroes and Australians, with 

r 
The cotplataaee of the work may be judged from the extent to which 
ga rete enera are located. Maps 7-10 are sig i the distribu- 

8; 13, to the lion; 14, to the tiger ‘ossil nn ba 

18, ising hyenas; 26, bears; 29, Sidinclienns ines ae il); 

ie 
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their localities, distinguishing the extinct species; and mammals of spe- 
cial districts, as Spitzbergen, Nova Zembla, Greenland, Iceland, Sweden 
France, Sahara a, i &c. North America is given under eight districts 
exclusive of Mexi 

work of so nie value, published in a style which precludes a re- 
turn for the outlay, should have a place in the libraries of all who wish 
to encourage research in the cognate fields upon which = pepe 
yey! is understood to be en 

. Observations on the Genus Uvio, together with Deeeviptions ofan 

= 
8 $ aw & 

a 2.3 
= = a & is 2 = S 8 

| 
3 i 

Pes 
& o <j on > > a sa & & oe ee o 

146 pp., 4to, with 24 plates. Philadelphia. (Read before the Academy 
of Natural Sciences of Philadelphia, and published in their Journal.)— 
This volume is the eleventh in Dr. Lea’s series on ‘the Unionide. Like 
the preceding, it contains very large additions to the nu ‘eins of species, 
and is beautifull ly and generonly “lhe The introduction states 
that the number of new species of Unionide here described is 180, and 

Th 
the Southern States, a few from Western Asia, and Lake Nyassa in Cen- 
tral Africa. The univalves are mostly of the U. States, but some are 
from Central America and Asia 

- An Inquiry into the Zoological prc ng ei te Lashes discovered 
traces of Fossil Neuropterous Insects in with Remarks 
on the difference of structure in the wings of levong sng’ Noadsiinars ; by 8. 

ScuppEr. 20.pp., 4to. From Vol. I of the Mem. of the Bost. Soc. 
Nat. Hist., Jan. 1865. The e paper discussés the characters of the fossil 
insects » from the coal rocks of Illinois, pe gay in vol. xxxvii of this 

; rm ee 
4to, Frotii vol. I of the Mem. of the Bost. Soc. Nat. Hist., Nov. 1866. 

7. Notes on the Zygenide of Cuba; by A. R. Grote. 18 and 38 
Pp., 8vo, with plates. From the Proceedings of the pastes ger So- 
ciety of Philadelphia, Part I, July, 1866, and Part II, Jan., 18 

Ivy. ASTRONOMY. 
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minous cloud. Be so kind as to make some observations on this locality.” 
The earliest information respecting the crater I received from Mr. 

_ Buckingham, who favored me with a copy of a photograph taken by 
him on November 18, 1866. On this photograph the place of “ Linné” 
is visible, but faint. I have during the Jast lunation received records of 

observations from the following gentlemen: Doctors Mann and Tietjen, 
and Messrs, Talmage, Webb, Slack, Grover, and Jones. On the 13th, 
when the terminator passed over the east boundary of the Mare Sereni- 
tatis, the place of “Linné” was seen by Messrs. Webb and Talmage; 

r. Webb’s aperture 94-inch silvered glass reflector, and Mr. Talmage’s 
10-inch refractor of Mr, Barclay at J.eyton. Mr. Webb described the 
appearance as an ill-defined whitishness on the site of “Linné.” Mr. 
Talmage recorded “a dark circular cloud.” The’ exact position of these 
appearances was carefully ascertained afterward and found to agree with 

Doe 

shadows within them. On the following evening, December 14th, obser- 
vations were made by Messrs. Webb, Slack, Grover, and Birt. A white 
Spot was seen in the position of “Linné.” Mr. Webb described it as 
the most conspicuous object on the east half of the Mare Serenitatis. 
Mr. Slack saw a whitish spot not remarkably bright, but could see no 
trace of a crater. “Mr. Grover recorded “a tolerably defined roundish 
whitish speck,” but he could not see the interior or margin of the crater, 

craters which were well seen.” My own 
with the above. I estimated the light at 8°. On the 15th the spot was 
brighter, and I obtained the measures recorded below. On the 16th 

srs. Jones and Grover described the appearance as a white spot not 
over t. ; 

On the 20th Professor Foérster and Dr. Tietjen observed “ Linné” with 
the Berlin refractor. The following is the translation of the letter which 
I received from Dr. Tietjen, dated Berlin, 21 December, 1866: 

“On viewing the moon last night about 13" M.T. Berlin with our re- 
fractor, In order to convince ourselves of the disappearance of the crater 
‘Linné, Professor Foérster and myself perceived that crater very dis- 
tinctly. If, th fore, an obscuration has taken place, on which certainly 

not appear that either he or Professor Foérster has seen into the crater. , 
The whole of the observations are so accordant among themselves, and 

the measures appended so clearly indicate the white spot to be larger 
than the crater “Linné,” as to leave no doubt that a change of some 
kind has taken place; and this conclusion appears to be supported by 

records which are here appended : 



= 
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bea Authority. Brightness. 

Riccioli. wir 
ee Nov. 5, sabe 
1823, May 28, Lohrman TO+ 
1831, Dee. 12, 13, — 7 ‘ater, 60 
1858, Feb. 22, 5-0 
1865, Oct. 4, 50 

Rutherfurd, 60 
~ 1866, Nov. 18, Buckingham, = 

The last four determinations of brightness are from photographs. Th 
1s some uncertainty in determining this i Schroter, 
in plate rx of his Selenophotographische F) penne gives a large dark 
sp the place Linné; he ebb informs me that 
“Linné” is not to be found on Russell’s globe or maps, 1797, from which 
it may ie inferred that the crater has previously been obseured. 

The following measures were made during the last lunation: 

— Dionysius. Linné. Mag. Miles. Brightness. 
Q 

Dec. 18 - 1470 11°61 0-79 10°9 4 
18 14:13 7-04 0°50 6-9 5S 
19 13-95 = mee 7-2 
21 13°32 7-0 

Th ers in column 4 ads “ Mag. ” are obtained by dividing 
the shies of “Linné” by the measures of the standard spot “ Dio- 
nysius.” The normal magnitude of “ Linné” is 0-40 i Dionysius” being 

2. Shooting Stars seen nes Colorado. ee, Denys ag vies the fol- 

Nov. 14th, 1866. The tuesabuk of observers is not state 

At 12h 9m, : meteors. eer At 1h 25m, - meteors. At Sn 80m, . meteors. 
12:20 vi 

. is 10 =« 

“ 

12 30 T . : 30 ia “ 
2 45 ii - —— 
oO ee . Total in 6 in65m,101 “ 

Hon, 1. Secretary of the Rass, Washington, 1866.—This important volume 
contains the following tables: (1.) Observations with the Meridian Tran- 
sit Instrument; (2 ’ ib. with the Mural Circle; (3.) ib, with the Equa- 
torial; (4.) Mean right ascensions, for 1860-0 of stars observed with the 
Transit ; (5.) Mean declination, obs. wi ith the Mural Circle; (6.) Bight 
ascensions, ic Heoreaont and semi-diameters of the Sun, Moou, and Plan- 

ets; (7.) Constants 9 the reduction of fixed stars; (8.) Opes of 
stars observed in 1864; (9.) Meteorological observations. 
Am. Jour. Sct.—Szconp Szrigs, Vou. XLIIT, No. 129.—Mar, 1867. 

53 
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VY. MISCELLANEOUS SCIENTIFIC INTELLIGENCE, 

1. Additional Gifts to Science from George Peabody, Hsq.—Since the 
notice of Mr. Peabody’s recent donations to science, which appeared in 

oO 
$2,000,000 for the promotion of education in the South and Southwest. 

This munificent gift was accompanied by the following letter to the 
Trustees of the fund :— 
To Hon. Robert ©. Winthrop, of Massachusetts; Hon, Hamilton Fish, of 

New York; Right Rev. Charles P, McIlvaine, of Ohio; General U. 8. 

Grant, of the United States Army; Admiral David G. Farragut, of the 

United States Navy ; Hon. William C. Rives, of Virginia; Hon. John H 

Clifford, of Massachusetts; Hon. William Aiken, of South Carolina; 

William M. Evarts, Esq., of New York; Hon. William A. Graham, of 

North Carolina; Charles Macalester, of Pennsylvania; George W. 

Riggs, Esq., of Washington; Samuel Wetmore, Esq., of New York; 
Edward A. Bradford, Esq., of Louisiana; George N. Eaton, Esq., of 
Maryland; and George Peabody Russell, Esq., of Massachusetts. 
GuntLEmEN: I beg to address you on a subject which occupied my 

But to make her prosperity more than superficial, her moral and intel- 
development should keep pace with her material growth; and in 

years preclude them from making, by unaided effort, such advances in 
education, and such progress in the diffusion of knowledge among all 
classes, as every lover of his country must earnestly desire. 

I feel most deeply, therefore, that it is the duty and privilege of the 
more favored and w i i ist th 
less fortunate; and, with the wish to discharge so far as I may be able 
my own responsibility in this matter, as well as to gratify my desire to 

aid those to whom I am ne 
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successors held in trust, and the income thereof used and applied in your 
discretion for the promotion and encouragement of the intellectual, moral, 
or industrial education among the young of the more destitute portions 
of the Southern and Southwestern States of our Union; my purpose 
being that the benefits intended shall be distributed among the entire 
population, without gil distinction than their needs and the opportuni- 
ties of usefulness to 

Besides the income oa derived, I give to you permission to use from 
the principal sum, within the next two years, an amount not exceeding 
forty per cent. 

In addition to this gift I place in your hands bonds of ” State of 
te issued to the Planter’s Bank, and commonly known as Plant- 

nds, amounting, with interest, to about aleve hundred 
shidiiwand dollars, the amount realized by you irom Parti is to 6 ae ed 
to and used for the purposes of this tru 

The details and organization of the it I ‘nee wie you, ay re- 
questing that Mr. Winthrop may be Chairman, and Governor Fish and 
Bishop Mcllvaine ioe Ohishi he your body ; and I give to you 
power to make all necessary by-laws and regulations, to eile an act of 

ses of the trustees and of any agents appointed by them, ne 6 ener, 
to do all such acts as may be necessary for carrying out the provisions 
of this trust. 

vacancies occurring in your number by death, resignation, or -other- 
wise, shall be filled by your election, as soon as convenien ntly be, 
and havin in view an equality of representation so far as regards the 
Selibers and Southern nie 

I furthermore give to u the power, in case two-thirds of the trustees 
shall at any time, after ie i. se of 30 years, deem it expedient, to close 
this trust, and of the funds which at that time shall be in the hands of 
yourselves or your successors, to distribute not less than two-thirds among 
such educational or literary vila nergy or for such educational purposes 

s for whose benefit the income is 
now appointed to be used. The pinatrth may be distributed by the 
trustees ti educational or literary purposes wherever they may deem it 
expedie 

hon panies this gift I am aware that the fund derived from it can but 
aid the States which I wish to benefit in their own exertions to diffuse 
the blessings of education and morality. But if this endowment shall 
encourage those now anxious for the light of knowledge, and stimulate 

and noble men = cherish the high pur- 
2 of ur great sousnry foremost, not only in power, but in 

the | Setigealt aa virtue of her citizens, it wil hives accomplished all 
that 

With a a recognition of the need of the blessing of pag 5 
: ; is guidance, 

your “one sanviash; 
Washington, Feb. 7, 1867. 
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Pernt recently Mr. Peabody has given $140,000 to the Essex Institute 
n Salem, Mass., for the promotion ‘of the Natural and Physical Sciences 
in his native county. Of this sum $100,000 is to be kept as a perma- 
nent fund, and the income to be devoted to various branches of science. 

The remainder of the gift will be chiefly expended on the Museum 
of Natural History. = vito Sy letter to his Trustees announcing 
this donation was as fo 

Salem, Feb. 26, 1867. 

To Francis Peabody, Esq., ae Asa Gray, Wm. C. Endicott, Esq., Ge 0. 
Peabody Russell, Bees tO. C. Marsh, age Wheatland, A.C 

Gentlemen: As you will pereciv by the tfifoead Batnihes’ t of Trust, 
I wish to Sins in the hands of yourselves and your successors, the sum 
of one hundred and forty shibiead dollars, for the promotion of Science 
and Useful Knowledge in the County of Essex 

Of this, my native county, I have always been justly proud, in com- 
mon with all her sons, remembering her ancient reputation, her many 

illustrious statesmen, jurists and men of science; her distinguished record 
from the earliest days of our country’s history, and the distinction so long 
retained by her, as eminent in the education and morality of her citizens. 

m desirous of assisting to perpetuate her good name through fu- 

science and knowledge ; and, after consultation with some of her mos 

eminent and worthy citizens, and encouraged by the success which has 
wee pueiged the efforts and researches of the distinguished Scientific 
Association of which your Chairman is President, and with which most 

of you are Satbesul I am led to hope that this gift may be instrumen- 
tal in attaining the desired end. 

I therefore transmit to you the inclosed instrument, and a check for 
the amount therein named ($140,000), with the hope that this Trust, as 
administered by you and your successors, may tend to advancement in 

intelligence and Hite, not only in our good old county of Essex, but in 

our Commonwealth, and in our common country. 
am, with great respect, your humble servant, 

Signed) Greorce PEABODY. 
Mr. Peabody has, moreover, recently given $20,000 to the Massachu- 

setts Historical Society, a nd $15,000 each to ygrkanijirty Mass., an 
Georgetown, D.C., to ieee free public libraries in those cit 

hese various us gifts i increase the amount of Mr, Peabody’s recent bene- 
factions to science and education in this country to nearly ae millions 
dollars,—a truly noble and unparalleled record of private munificence. 

2. Ascent of Mount Hood, Oregon ; by the Rev. H. K. Hivgs. *—In 
September of 1864, in ens with three Lap ne of Vancouver, I 
first attempted to reach the mit of Mount Hood. On reaching aa 
altitude about 800 feet Slow | the summit, a — cloud came sweeping 

inst the north side of the mountain, and, drifting rapidly over it, in- 

stantly enveloped us in its folds. The air changed suddenly to a fierce 

ld riving snow filled the air so entirely that a cliff of r 
300 feet high, standing not more than fifty feet from us, Was 1 nvisible. 

* From the Proceedings of the Royal Geographical Society, March 2, 1867. 

2c nea i a Me il eo a aes aes 

een ee 
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= go up or to go down, was, for the time, alike impossible. One of my 
mpanions was chilled ‘nearly to insensibility, but we struggled i 

the a for hours, unwilling to be defeated in our purpose to 
the s 

when, leaving the gorge, the w way makes a détour to the south to gain 
the samenit ridge. Here i is the celebrated “ tana Hill.” For three or 

en of the main eas f the Deschutes river and one of the Clacka- 
, and which nearly cobdiitaihes the dividing ridge of the mountain. 

cae erected here a hut of boughs and gathered fuel for a large fire 
during the night, we spread our blankets on the ground — slept well 

until the morning. e picketed our horses in this place. At seven 
oelock of Thursday we were ready for the ascent. For tbe first mile 
and a “oe = ascent was very gradual and easy, over a bed of volcanic 
rock, decayed and intermixed with ashes. Huge rocks stood here and 
there, pee reecianill a stunted oe found a precarious footho 
some beautiful variegated mosses were also seen clinging to little knolle 

of sand. We soon reached the foot "of a broad snow-field, which sweeps 
around the south side of the mountain several miles in length, and ex- 
eee. upward to the immediate summit. The first part of this richmond 

‘nda the footsteps’ nnivertains: Near’ the upper edge is field of 
_ Snow, the dee gorges fi from which flow affluents of the streams De- 

hutes se on the right, and Sandy river on the left, a ee each other 
and seem to cut Dae into the very foundation of the mountain. The 
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waters were rushing from beneath the glaciers, which at their upper ex- 
tremity were rent and broken into fissures and caverns of unknown 
depths. 

The present summit of the mountain is evidently what was long since 
the northern rim of an immense crater, which could not have been less 

than three miles in diameter. The southern wall of the crater has fallen 
completely away, and the crater itself become filled with rock and ashes 
overlaid with the accumulated snows of ages, through the rents and 

chasms of which now escape smoke, steam and gases from the pent-up fires 
below. The fires are yet so near that many of the rocks which project 

upward are so hot that the naked hand cannot be held upon them. Just 
at the southwest foot of the circular wall, now constituting the summit, and 

at a distance of near 2000 feet from its extreme height, is now the 
main opening of the crater. From this a column of steam and smoke 

across the glacier from wall to wall. There is no evading it. The sum- 
mit cannot be reached without crossing it. Steadily and deliberately 

poising myself on my staff, 1 sprang over the chasm at the most favora- 
ble place I could select, landing safely on the declivity 2 or -3 feet above 

it, and then with the staff assisted the others to cross. The last move- 

ment of 15 feet had considerably changed the prospect of the ascent. 

rue, the crevasse was d, but we were thrown directly below a wal 
of ice and rocks 500 feet high, down which masses, detached by the heat ; 
of the sun, were plunging with fearful velocity. To avoid them it was é 

the crevasse on th per side for a distance, and the 

from our brows, but on nearing the summit the weariness seemed to van- 

ish, and with a feeling of triumph we bounded upon the pinnacle gf the 

highest mountain in North America. 
‘he summit was reached at about the center of the circular wall which 

constitutes the extreme altitude, and it was so sharp that it was impossi- 

ble to stand erect upon it. Its northern face is an escarpment several 
thousand feet high. I could only lie down on the southern slope, and, 
holding firmly to the rocks, look down the awful depth. A few r 

2 west was a point 40 or 50 feet higher, to the summit of which we 

crawled, and then discovered that 40 or 50 rods to the east wasa point 
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we higher, the highest of the mountain. We crawled back al ong the 
arp escarpment, and in a few minutes stood erect on the highest pinna- 

cle. lis we found to be 17,640 feet high, the thermometer standing at 
180°, about 40 feet below thie summit, ‘whet the water boiled—giving 
32 degrees of depression, ‘This estimate makes Mount Hood higher 

America, 
The view from the summit was magnificent. From south to north 

that pane are Mounts ead 8, Baker, peeks and the Three 
Sisters; making, with a. ‘Hood, eight snowy peaks, Eastward the 
Blue Mountains are in view, and lying between us and them are the 
broad plains watered by the Deschutes, John Day’s, and Umatilla rivers. 
On the west the piny crests of the coast range cut clear against the sky, 
with the Willamette valley sleeping in quiet beauty lying at their feet. 
The broad silver rt of the Columbia winds through the evergreen val- 
ley toward the ocean. Within these limits is s every variety of mountain 
and valley, lake ra prairie, bold beetling precipices and graceful rounded 
summits blending and me ting away into each other. t was with relue- 

The descent to the great crevasse, though purl more realy accom- 
plished, was quite as perilous as the ascent from it. We were now ap- 
eriagg the gorge, and a mis-step might oresigans us into unfathomed 

Less than half an hour was sufficient to retrace the weary 
retest of two hours, and "wale for a moment on the upper edge of 
the chasm, I bounded over it where it was 8 feet wide. The impetus of 

3. Meeting of the National Academy of Sciences in January, 1867. —~ 
At the meeting of the National auadols my held in the capitol at Wash- 
ington in January last, commencing with the 23d of the month, the fol- 
lowing papers were presen 

(1.) Report on the sAiekeGs action from the association of zine and 
iron by a Commirree or THE ACADEMY. 

2.) Report on the dutetionsion yah means of Ai ta Greytown 
Harbor, Nicaragua, by a ComMitTEE OF 

3.) Report on proving vay pana spirits net to duties, by a 
ComMITTEE OF THE 

4.) On some of the phenomena yen by the planet Venus when 
near to her inferior conjunction, by S. ALEXANDER, 

5.) On the longitude between Europe and America and the velocity 
ahs 7. 

On the principles of the classification of fishes, by L. Acassu, 
7.) Recent observations on the Glacial Phenomena of the Basin of 

the Great a . NEWBERRY. 

Pastel dtisleisn’ sanbitiaenaap rof. H. D. Rogert—At a 
meeting of tl the Massachusetts Institute of Technology last 
the scientific library and the collection of geological specimens of the 

* pap egal Hen ry D. Rogers of the University of Glasgow, were pemented 
to the Insti 
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VI. MISCELLANEOUS BIBLIOGRAPHY. 

1. A Manual of Inorganic Chemistry arranged to facilitate the experi- 

mental demonstration of the Facts and Principles of the Science; by 

Cuaries W. Exiort, oe of Analytical Chemistry and Metallurgy, 

and Frank H. Srorsr, Professor of General and Industrial Chemistry 
in the Massachusetts Institute of Technology. Boston. Printed for the 
authors. 1867.—We have received advance sheets of a good portion of 
this work, which will be completed in June. A careful examination of 
the 420 pages before us leads us to believe that the book will greatly 
contribute to extend the study of chemistry in this country. There are 
comparatively few students who can easily master chemistry under the 
system of teaching that now prevails. It is, on the one hand, impossible 
to make rapid progress in the acquisition of the facts of the science with- 
outa ope oe eerie naa and on the other hand, principles cannot 
take a firm hol e mind except as demonstrated by facts. The true 
method of seating hsenietey is in imitation of the process by which 
the science has been created, and this is primarily one of experiment and 
induction. 

Tn the book under notice, the authors open with a brief introduction of 

four pages, in which the objects and scope of chemistry are concisely de- 

fined. Then they enter at once upon the consideration of the science 

count of common phenomena which are ndcpasth after the natural method. 

Macaairations on page 27, the discussion of atoms and molecu 
is se ieae uced. In similar manner notation, typical and dualistic fons 
porn homologous series, and the most de Mea RE of 
chemical physics are introduced in their a 

science. While not rejecting the established modes of expression in 

shereby to enedy with profit and zest the writings of Wurtz, Kekule, Od- 
ce Hofmann, and Frankland. 
The adaptation to experimental teaching meets a want which has been 

pressingly felt, and should ensure the establishment of new working 
laboratories in our higher as as well as the practical drilling of 3 
much larger number of students in those now in operation. The experi- 
ments, more more than 200 in number, soil wall described and easy of exe 
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cution with a comparatively small outlay for materials. They are in- 
tended to be repeated by the students stich under proper direction, 
and this mode of instruction which engages and disc sciplines the percep- 
tive faculties and unfolds the methods of investigation is one which is 
more and more coming to be regarded as essential to,a successful system 

state of the science. It is afer free from the oes de the blunders, 
and the contradictions which are so prominent in the meee of our 
elementary text-books J 

Traité des Matisres Colorantes, comprenant leurs ied) a le 
Teinture et & UV Impression, et des notices sur les fibres Textiles, les Epais- 

many books have been published on dyeing and printing, there has long 
been a want of some sound, comprehensive work representing the present 
state of knowledge ionroeu tous these arts. The great work of Persoz, 

coal mines of England will supply all the world with all needed dyes. 
Indigo, recep tc and m ave lost little of their importance, the 
colors derived from lichens are ail in use, and even carthamus has so 

thing more than a historic va 
hat i is lacking i in the siaee works on ee ue is, M a great measure, 

fi he author says of the part 
Ha] hd oa of om ® 

oF 

hex | a A Se wn ® jo] 
=) “2 

z o i = a ° 

priétés einen de leur prepasaiion; et des m “aa d 
leur pureté et leur richesse.” He writes not as a compiler onlagalide 
out of an indigested mass of siivinn from other books, but as one who 
is himself an investigator, as one who has something fresh to a pate 
Ienowe h how to say it in proper compass. In fact he comes up to 
expectations of one living at a Af industrial center and Pacey the 
Am. Jour. Sct.—Srconp Serres, Vou. XLIII, No. 129.—May, 1867. 
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oo. the Paar ane Rt and the rare — thus set ae in 
e prefac “ Onze s passées 4 Mulhouse comme professeur de 

chi pare et appliquée, ‘ot comme ditectour an laboratoire eneign 
n’ont permis de réunir les éléments de ce traité. 

wists Industrielle, toujours préte a fixer son attention sur tout ce qui est 

réellement utile, a bien voulu s’interesser au projet de ce travail, et 
m’offrir le concours effectif de ses Jumiéres. La plupart des articles du 
sain volume et une vie de ceux du second ont été lus et discutés 
enséance du Comité de chim f 

We rejoice that it is no “a necessary to plead total ignorance when : 
asked to recommend good, live books on tinctorial science and art. The 
technological student and the enlightened practical man may here find a 
really standard, recent work on the subject. It is ai that the scientific 

might des 

largely in practical printing, and yet one may search books long and 

almost in vain to find any tolerable account of their actual composition 
and mode of manufacture. If we examine the articles in the market 
that work best, we find that the arseniate is not the salt known to chem- 
ists by that name, but an anhydrous arseniate neutral to litmus and con- 
taining three equivalents of soda to two equivalents of arsenic acid; that 
the silicate is not the normal salt, but an indefinite waterglass combining 

one equivalent of soda with from two to three equivalents of silica ; that 
e stannate contains a considerable excess of caustic alkali. For want. 

of accurate knowledge on this last matter, a large establishment that we 
know of formerly lost several thousand dollars a year by persevering in 
a vicious mode of manufacturing the stannate, whereby only one-half of 
the tin used was obtained in solution. 

o— reader, serviceable to the student, and handy for a of 
to the profe nomer, Especial — were taken to emia 

the | latest information on all branches of the science. 
The work is profusely illustrated, and x sty is made quite attractive 

for popular reading. Notwithstanding the great difficulty of repre 

ing such delicate objects as comets and nebule by wood-cuts, the art 
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desirable. This is mad to the professional astronomer 7 the mul- 
titude of tables, references, tenga - with whic e book is 
crowded. Every person who ses a telescope should have 
this work. We would call seul ‘sian to the chapters on comets, 
petit and nebule, and celestial photography, and also to - catalogue 

is convenient in the om The three phot on Meteoric he 
age are, however, unworthy of a 0g in the boo ci 

. Ei udes et Lectures sur l Astronomie, par nie LLE FLAMMARION. 
ome I, 18mo, pp. 262. Paris, 1867. "(Gauthi thie Villa ars.) —This is a col- 

lection of several very interesting articles, written originally for the Cosmos 
and the Revue Contemporaine, giving the recent progress of astronomi- 
cal science. The principal subjects are, the Nature and Physical Consti- 
tution of the Sun, the Minor Planets, Comets, Eclipses, Terrestrial Ma 
netism, Shooting Stars, the Nebula and Cosmogony. At the end of the 
volume is a celestial chart giving the apparent paths of the planets dur- 
ing the year 1867, a device which we heartily commend to anac 
makers. 

5, Weights and Measures according to the Decimal System, with 
tables of conversion for Commercial and Scientific uses ; by B. F. Crate, 

48 pp., 16mo. New York, 1867. (D. Van Nostrand.)—A con- 
venient and handsomely printed little manual intended to aid in convert- 
ing the common weights and — into those of the French or deci- 

e values a 
s, with th 

values in the decimal system ; and then of the decimal weights and meas- 
ures with the corresponding values in the English weights and measures. 

neralogy simplified: A short method of _eiareing minerals, by means of 
ae chemical —-s in the dry and wet way. Translated from the I last 
German edition of i Faaycage with an Fobadomid to Blowpi pipe Analysis and 
other eo by . Het 1 Erni, = ef Chem. Dept. of dane, 206 pp., 
12mo. 1867. ‘philadelphia “CLC 

Repo 2 of the Chief Commissioner a Mines from the Provkice of Nova Scotia 
for the year 1866. 88 pp., 8vo. ifax. 

port of a Commissioner e “Agreilenn for the year 1865. 608 pp., 8vo. 
weeneve 

ocenDises oa Nar. Hist. Soc., Vol. XI—P. 17, Description of Salpa Clae 
bo i Desor; Alex. A ig 0S ge 27, Notes on rg oa = a ter ‘ome 

ra Nar. at ELPHIA ote Oct. and i Nees 1866-— 
P. 292, On the period and f the annual increase in the circu 

Mechan.~p. 298, Contribution to the history of the Balenide 
1. Cope.— 0, Reptilia and Ba ia of the 

artic bee, E. — Co it; tribution to the Con 
; <p. 323, On the agricultural ant (M. ria ); & 

—p. 331, "Description of some new species of diurnal oeereneils if 
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Reakirt.—No. 5, Dec., P. 342, On the hot springs of Soda Creek, and on a 
human skeleton in the path 2 and gravel formation of Soda Bar, Colorado Terri- 
tory; #. L. Berthoud.—p. 346, List of Coleoptera collected in the mountains of 
Lycoming Co., Pa.; J. L. Leconte.—p. 348, List of Coleoptera collected near Fort 
Whipple, Arizona; J. L. Leconte.—p. 349, Revision of the vee boi iof the bia 
States; J. L. Leconte—p. 361, Addition to the Coleo — erous fauna of the United 
States; J. L. Leconte—p. 394, New Cicindelide from t. ee ge aes of a Uni- 
ted States; G. H. Horn.—p. 397, New genera and — oe Central America’ dnd 
leoptera; G. H. Horn.—p. 401, On the consumption of force by oad in overcom 
ing gravitation; 7: Mechan—p. 403, Second study of the Pterids: J. Cass 

Proceepincs Amer. Purtosors. Soc. Pat.ape.para, Vol. X, No. 16.—P. 8, Ac- 
count of a remarkable rare § July 8; £. N. Horsford—p. 261, On the relations 
of temperature to gle ane density ; P. £. Chase—p. 270, On a curious copper 
coin of 1803; J. C. Cresson—p. 274, Remarks ona short visit to the Pipestone 
quarry ; Hayden, 1, Deseription of an extensive chalk deposit on the Mis- 
souri river; Hayden.—p. 279, Obit a notice of the late M. W. Baldwin; # Peale. 

to —p. 288, A new level for the measuremen the inclination of the transit axis of 
portable transit instruments, for all altitudes beyond the reach of the ordinary . 
striding level; Geo. Davidson.—p, 292, Remarks in regard to the geology of the 

ley ; Hayden. 
Proceepines Essex Ins Salem, Mass., Vol. V, No. 2 17, Synopsis of 

the Polyps and Corals of fhe 3 North Pacific Explor. Exped. 5m: with dese rip- 
tion of 1 species from the west coast o ; A. £. Verrill—p. 51, 
Researches ar experim sie upon silk from spiders, an de: upon their reproduction; 

by c ae ia = Termeyer. Translated from Italian. Revise . Wild 
s Catirornta Acap. Nat. Scr, Vol. II, Part 3.—P. fie ‘On Califor: 

ii "Lepidoptera; H. Behr.—p. 179, Description of new species of land shells; 
—p. 182, Description of new species of marine shells from coast of Cali- 

fornia; W. M. Gabb.—p. 190, Earthquakes in Paltins during 1864; J. B. Trask, 
—p. 193, New i dl oe raion in the Tul obey Wi. Blake. g°¥ aga 
Upon occurrences of Sphene in the Granite of the aah te oem Sere. 
p. 195, Euphorbia as a romney for the bite of venomous an ; E. feta ee? 
198, Occurrence of fossils in the auriferous slates — ‘alfa; W. pewer.— 
p- 199, On the existence of ef is oll near the west c of A — and proof ve its 
elevation; W. H. Pease.— 04, Big trees of petri Count T. Jackson. 
p. 205, pate of Arizona ; bs J. Cro %—p. 206. Abundance of iron ore in north ern 
Arizona; W. P. Blake. —p.2 7, New marine shells es Pests of California; 7. P. 
Carpenter.—p. 295, On Chie trees; H. NV. Bolan <p. 238, On A Antiloca capra 
Americana; C. A. Canfield—p. 239, Eart apt in California during 1865 ; 
Trask.— wy 241, On nature and distributi ae fe meteorites discovered on the Pacific 
ec in Mexico; J. D. Whitney.—p. 243, On Detnpus punctatus ; Dall. 
—p. 244, On geological explorations in wore m Mexico; A. Rémond.— 
scription of a new California anes ith notes on others already deseri 
Cooper.—p. 264, On a new sub-family - Fluviatile Mollusca; W.H. Dal 

drift . A., and from 
the continent, throughoat the region to the southwest of the Missouri river; /. 
Whitney —p. 27 6, List of shells collected at Baulines Bay, California, June, 1866 ; 
t. B.C. o Sieh . 277, Notice of a human skull taken from a shaft near A 
Jalav | Whit . 279 aliforni f 

of 
Ascent of Mt. Hood; A. Wood—p. 294, New species of Pedipes inhabiting : 
of California; J. @. ie ode ha 97, Mineralogical notices; W. P. Blgke—p. 301, 
ssn th of the Cretaceous Sodan oa of Ca ilifernia ; Ww M. Gabb.—p. 306, Foss sil fish in <e Basin, Nevada; W. P. Blake—p. "307, The occurrence of th 
Silurian se a Nevada: J. BD, Whitney. 
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