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FOSSIL ORGANIS3IS I N  hIETEORITES.*  

BY GEO. 1%". RRCHEL. 

Dr. Halin's work, of n~hich" SCIEXCE" ga re  a short 
notice in its last issue, promises to ~-e\-olutionizemany 
views 1%-hichhave heretofore beeil believed to 1~ firlllly 
2nd irrei~ocablyestablished. It is not at all necessaly to 
accept ail the conclusions and agree with all the various 
lilies of reasoning, into which tlie author lias been led by 
his resillts, but lo body \trill fail to l)ercei\-e llortentous 
meaning of the results with \~hic l lhis Untiring efforts ill 
this inll~ortantmatter have been re~vartled. 

There has been formerly a manifest tendency to belittle 
s111a11t1iings ant1 apparently insigriificallt phenolnena, al-itl 
1)estolv the greatest attention 011 those matters \vhicIl im-
press the ol~serverby their mag-nitude. LIodern sciellce 
has clone away consideral~lywltli th15 errolleous metllotl 
and lias taught us that it is the little tllillgs~vhicllachieve 
great results in nature, as  a rille. T o  this class Of 1)l1e-
nomena, \vhich has been hab~tuallyunderrated until a 
conll)aratirely recent time, belong the lneteorites, silooting 
stars and nleteoric (lust generally. Chlatlni's view that 
thel' fall from the slties, pronounced in 1795, \vaS ridicllled 
by tlie learned men of the times. One member of a corn-
mittee sent by the French Acatlelily to investigate the fall 
of a meteorite in tlie neighborliood of L'Aigle, Le Luc. 
declared that he ~vouldreally be forced to l~elieve~ v h a t  
the people who ~vitnessetlthe fall said, if he did not kno\v 
that such a thing was ~ ~ L d e ? - l yi~iz$osszSk. 


It \\?asnot long, l lO~e\-er,until the celestial origin of 
tliese bodies was universally recognized, several other 
falls of Iarge meteorites occurring during the first decade 
of the present century, ~ ~ . h i c hCOUICI110longer be explained 
away. After this various stones that were lino~vnto have 
fallen upon tlie earth were esanlinetl and described, and a 
good many more \vIiicli were recognized to be of celestial 
origin. The  number of all the various specimens thus 
investigated has gradually become very large. Icessel-
mayer, in his great ~vorkon tlie suhject, describes 647 
distinct falls. 

It is not now necessary to recall the 
of these investigations, nor to  describe the  peculiar 
properties of meteorites on which the reseniblances and 
differences between those celestial minerals and our ter-
restial rocks are based. Sufhce it to state that  betn7een 
the two types which have been recognized, \-iz: those 
consisting exciusively of iron, and those which are corn-
pos~ t l  of certain silicious minerals, such a s  kugite,  
Ilronzite, Olivine, Anorthite and other Feltlspars, there 
are all the possible combinatio~lsof 130th ; the ferrous 
meteorites pretlominafe, however, those with a consider-
able percentage of silicious constitu-nts being cornpara-
tlvely rare, and the purely silicious still more so. 

It is the latter, the silicious material, which has been 
exam~nedwith such reinarliable results by Dr. Hahn. 
This occurs usually in light-colored spher~cal or pear-
shaped masses ( x ~ L ' J P o ~ )similar to the nests of crystals 
(clr~lses)which are a Occur rence  in 
line rocks. These peculiar forms consist principally of 
13ronzite ancl Enstatite, which to the naked eye show an 
appearance g r a l ~ h i c a l l ~described by I(esselmayer 
years ago.  

Prof. Giimbel, of Munich,. in a report made to the  
Royal Bavarian A c ~ d e m ycf Sciences has described 
them, on the basis of I<esselmayer's book and his own 
researches, as  follocvs : 

"Longitudinal sections show columns and fibres, corn-
posed of snlall polyhedra, which i l l  cross 'ections look 
like irregular polygons. These polygons often show a 
sort of radiating arrangement in their interior, issuing 
fro111what appears to  be an ill-defined nucleus ; this nu-

;:' Hahn, 0. Die Meteorite (Chondrite) and ihre Organismen ; Laupp;  
Ti~6iizgc?z,1881,with 32 photolithographic plates. 

cleus seems to have been changing its place gradually, 
for the radii show an irregularity such as  would be pro-
duced by such change of site. T h e  fibres, for that  is 
what these structures loolc like, are not of equal size 
throughout, but taper off into points and occasionally 
even send off bral1ches. 'This is especially visible in 
cross-sections \$,here oIle set is apparently replaced by 
otllers, these ill turn by others, and so on. All the fibres 
consist, as  has been stated, of-a light centre, and a dark 
enclosillg sul)stance.fl 

hi^ (lescril1ticn was  given in 1878, ant1 it certainly 
reads like Hahn has prolred it to be :fossil olynlz-
imzs! 

hi^ successful amateur, for such he  was before he  
succeedetl ill gaining his present reputation by Ilis partici-
pation in the tlel)ate on the "EuzCu?~ and  thenca7zilClt'?~sc," 

resiglled his government position to  pursue this peculiar 
line of researcll at  his leisure-this " Gerichts-lieferen-
darius, a D." has by  an illgenious application of the 
comparatively new method of making trans,, arent sec-
tions of these meteorites accomplished results of wllicll 
many a specialist might be proud. In order to exclude 
the error to wllicll human visioll drnughtslllallship 
lllight be  lial)le, he has prelIared l~ l lo tog ra~ t i l creproduc-
tions of his specimens, and on 32  excellent plates he pre-

,,,tS the scientific \vol.ld with 142 of tllese highly inter-

estillg preparations. ~ o s tof the fossil structures thus 


belong t o  the allimal world, indeed, ~~h~ hirn-

self professes that he is unable to find evidellces of vrg-

erable organisms ; these, however, since the appearance 

of his work in February,  have been recogllized by Prof. 

I ( ~ of ~ ~~ ~ ~ ~~ ~switzerland, ill~ f , i l ~ ~ ~ ~ ~ ~
l sections pre- , 

pared by him from a llor,ioil of the very meteorite in his 

l~ossession whicll llas furnished a considerable 

of ~~h~~~~specinlens. T~~ of these prof. 1carsten has 

draIvn, and the cuts are publislled in an  exllaustive 

paper on ~ ~ l ~ ~ his own ~
lloolq, together s observa-

tiolls and  those o f o t h e r son this very subject i n  the G ~ ~ - 

man ~~~~~~l" ~i~ N ~ ~ ~ ~ , , ~ 
edited by ;\lr, 1carl b ~ ~ ~ l l ~ ~ ,  
of Halle, 

As  to the genuineness of Dr. Hahn's discovery there 

can be no possible doubt, and it has been ge~ierallyad-

mitted--reluctantly by some, it is t,.ue-that these 

,, ~ h ~ ~ d esclusi,,e~yi ~of fossil~ organ- ~
consist almost ~ ~

i,,,. D,, D, F. meinland, a ,,,be, the  A~~~~~~ 

sciences, of plliladelphia, where he iormerly resided, has 

also a review of ~~h~~~~book ill the ', Aus-

land,= edited by ~ ~ i ~ d ~ i ~ l ~ 
voll~ ~ l l ~ ~ l d ,of Tiibingen, 

Wurtemljerg, in \.,,hich he states that by the kindness of 


autilor he has had the  opportunity of examinillg 

specimens, although this examination has no t  


given exactly results in to the determin-

ation of particular lcind of  organism, he cheerfully 

admits that  they are organisms, aucl this fact will not be 

tloubted by any one who scans the plates published 

D,. ~ ~ h ~ , 


a postscript to this review, weinland informs 

the that  tlle author has entrusted to hiln t he  difi-

cult task of classifying all the fossil in more 


three hundred of his specilnens-o~ which Hahll 

has prel)aretl over six hull~red-alld D ~ ,  lvho Is
Sveinlantl 
a competent llatfirali,st, gives a few of his preliminary re-

sults. H e  compares the material which these sections 

display to t h e  detri tus of which the youngest coral l ime 

aIl,jsalldstone (coralline crag) consist such as is 

,, the shores of the ~~~i~~~ ~ " 1 ~ .He furthermore 

states that complete forms are rarely found, but  that the 

,,laterial is abundant to construct  many 

plete species, ill the manner usually appliecl to fossil re-

mains. 


~h~ nuIllber of  the various species of polypi, crinoids, 

spongi;ti algire which are uni ted  by a silicious mater-

ial, Dr. \Veinland estimates after a cursory esamination 

a t  about fifty. 


One of the corals is set down by various observers a 
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resembling to  the Fnvosz'tes Goldfussi * from the Siluri- Referring to t h ~ s  discovery, Friedrich Mohr9: wrote, 

a n  Graz~wncKe,'another is compared to  the CnZa'nnzo$orn sixteen years ago : 

Nnz~nzn~z~zt' "This  is sufficient proof that there was  present in this 
from the same strata. 

T h e  structure of these corals is excellently preservetl ; 1 meteorite a carbo-hydrate similar to our ozocerite, idria- 
the columnar structure, the stomata, the rags in the cells, lite, seberrerite, mineral wax, etc. According to our ter- 
iildicating the partitions between the columns in cross- , restrial experience we must therefore conclude that  on 
sections, in short, all the various parts can be  perfectly 1 the planet of which they formed part, there must have 
well demonstrated. 

01 Spongie  Dr.  Weinland has already determi~led 
three different genera. Of a peculiar bluish-colored lsponge he says he  could draw a perfect picture, so num- 
erous are the various longitudinal and cross-sections in 
which it occurs, it ~ ~ ~ o u l c l  as  be to be as  easy it would 
draw it from a living sponge. 

Alga: have also been recognized as  fo~ni ing part of 
this intricate netmork of fossils. Dr. Weinlalld has deter- 
mined several a s  belonging to the Cocco?zciS,while Prof. I 

ICarsten describes others belonging to the genera, LL$- I 
tothrix, Lejtovzitus and iiysferojhynza. (The latter 
gentleman reminds the reader ot the fact, that R e i n ~ c h  
has  lately demonstrated the existence of these and other 
Algle in coal, some of his specimens containing as  much 
a s  twenty per cent of such organisms. 

But what is the most interesting feature of all the or- 
ganisms thus ingeniously and unexpectedly brought to 
light in meteorites is their Li]]iputjan size, The  coral- 
tree, above referred to as  a Fnvosztrs, presents itself to 
the naked eye as  a white spot on thc section, not larger 
than a pin's head. I ts  greatest d ia~neter  measures nine- 
tenths of a millimeter, and the single cells not more than 
about five one-hundreths of a millimeter. -411 the other 
organisms (letected sho\r the Same p).gmeall prol,or- /
tions, the spiculae of sponges. for illstance, being abso- 
lutely indefinable to the naked eve. 

T h e  origin and formation of these celestial foss:ls could 
not possibly have been different from what we ltnow it 
to be with our terrestrial specimens. They tell us  of a 
planet, on uhich  zquatic life was  sufficiently developed 
to produce them and to preserve them after tleath by a 
process of infiltration lvith silicious material, which dis- 
solved the lime of which these structures must have con- 
sisted as  far a s  their inorganic constituents are con-
cerned, and supplanted it by the various kinds of silicious 
mintrals, filling up also the i~lterstices and openings 
which had formerly contained organic substance. This 
planet, therefore, must have had a ccmparatively long 
period of existence; it must have had an atmosphere and 
its surface must in whole, or in part, have been covered 
by water. W h a t  the cause has been of its destruction 
ancl its utter disintegration we are, certainly, unable to 
tell ; but the meteoric stones :'which formed part of it 
have happily crossed the orbit of our 1)lanet aud thus en- 
abled us  to divine its history, a t  least in part. 

I n  connection with this subject, it may not be amiss to 
give a short synopsis of the history of our knowledge of 
organic constituents in meteoric stones. 

The first to detect the existence of organic substance 
in meteorites was the great 'CVoehler. In the meteorite 
which fell on April 17th, 1857, near Kaba in I-Iungalia, 
he fouud unmistakable traces-while analyzing it-of a 
combinatio~i of Carbon and Hydrogen. Then the fact 
was remembered that on Oct. I j th,  1835, a fire ball had 
exploded in the neighborhood of Bokkeveltl, Cape Col- 
ony, scattering a great number of soft, black stones over 
the fields, weighing, a s  far as  could be judged, several 
huutlred pounds. These  stones emitted a strong am-
moniacal smell and were found to be  impregnated with 
water and bitumen. Woeh.er obtai~ied one of these ; 

meteoric stones and found that  it contained, besides one 1 

and two-thirds per cent of carbon, a qua! ter of one per 
cent of organic matter proper. 

8: A drawing of this fossil ccral is given by :DAXAin his iPe.~.tGuuX. oil  

existed organisms, at  least plants, which are the real 
cause of the  illany tleoxidized combinations which we 
find in meteorites. T h e  existence of plants xvould evi- 
dently condition the presence of free oxygen, which does 
not speak against the presence of these products of cle-
oxidation, since the plants themselves require oxygen for  
cornl~leting their cycle, in so f a r  as  they are ultimately 
(by decomposition), re-transformed into carbonic acid, 
without which condition a long, unbroken chain of veg- 
etable life would be incoriceivable, Rut the water rllust 
be liquid in order to act, and this implies that this plauet 
must have had a certain size to enableit to be sufficiently 
warmed by the sun. The  small meteorites, a s  they come 
to us, must in spite of their being exposed to the sun's 
raps, have the  temperature of cosn~ic space, since they 
are, just as  are high mountain peaks, too insignificant to 
become heated by insolation alone. Only an  enlarge-
ment of size enables a celestial body to tle\'elop heat 
enough to produce a warm atmosphere. This circum-
stance supports strcngly the view, that meteorites have 
not been formed independently, but that they have 
formed part of a larger body, 011 ~ \ ~ h i c hprocesses, sim-
ilar to those obtained 011 cur  planet, haye been going 
cn."  

This is certainly interesting reading to-day, knowing 
as  \ve do that the lllanet ill que~tioll  has also been an 
abode of animal life. 

Other meteorites containing organic substances have 
been recorded since then. Thus  at Orgueil, France, 
1864 ; at Icnyahinya, Hungary, June 9, 1566. This phe- 
llomenon is the most important since very many of the 
most convincing specimens, prepared by Dr.  I lahn,  have 
been obtained ti-0111 a stone weighing 57 lbs., 1111ich 
formed part of the 600 Ibs, that  fell in that  particular 
locality on that day. 

T h e  no st curious meteoric shower, ho~vever, was ob- 
served in 1870 in Sweden. Black pieces, consisting al-
most exclusively of moltl, descendetl on a snow-fieltl, ant1 
coulcl thus be easily collected. hIold is always the result 
of some organic process, ancl living particles play the efli- 
cient part in its production. 

Since bac t e r i~  are 1;non.n to IIC able to nithstand a tem- 
perature of -loo0 C, n-ithout losing vitality, the Thomp- 
son-Itichter hypotliesis of the pl.opagation of life through 
the Lullverse in this niaililer I)ecomes almost a tangil~le 
reality. But, \ye forbear ! T h e  perspective opened by 
Dl-. Hahn's tliscovery is too grant1 to be tliscussed in the 
hrief space, allor\-ed this notice. It is only to be regretted 
that the favoretl tlisco\.erer seems i~lclinetl to tamper with 
his good fortune in so far as  Ile tlrarvs conclusions froin 
his nervly estal~lishetl facts \ \ . l i~cl~ be n-illing to fen. will 
admit. H e  thinks it l-iossible that the formation of living 
matter may have begun in cos~uic space, that cells \yere 
tieveloped from Chaos ant1 a certain vegetative process 
coultl lia\-e gone on in the gaseous and liquid Illasses supr 
posed to ha1.e bee11 the fol.lnative ~ n a t t e r  of our sola-
system, etc. Prof. Icarsten is even of the opinion that 
meteorites might form in the upper strata of our atmos-
phere. As proof he adtluces the f e n  recortletl showers of 
polygonal hail-stones and especially the t\vo cases of ice- 
meteorites. On May ~ S t l ? ,  1803, there fell near I'uzte~n-
iscl~el,Hungary, a blocli of ice nreig-hing ~ ~ o o l b s .  Haynea~l t l  
i ~ ihis " Tracts historical ant1 statistical on India " reports 
the fact that near Seringapatam a mass of ice fell from 
heaven, as large as  an elephant, \vhich took, in spite of 
the treme~idous lieat, over t ~ o  days to melt. 

-

Gdology,on page:xlr. (Ed. 1868.) 1 ":(;esc/iiihie iiev Xrdr ,  1866,p. 50% 
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If we should be asked our opinion as  to wllat the o ~ i q ~ n  BOOKS RECEIVED.  
of these ice-meteorites may haye been, Tve sl~ould h e h -  

11 
,-lined to allsTver tlley are llrobablq- a small part , SECOND KEPOI:T 01: , 1 1 3 ~UNITED STATES l Z ~ ~ o n 1 o 1 . 0 -  
of the collections of n-ater (oceans '1 n.hich. \ve kno~v,/ G I ~ . ~ I ,C o n r n i ~ s s ~ o ~ ,  . .  . 

the c1isjnte~-rat&l planet to I 
for the years 1878 and 1879, re- 

~ i ius t  have existed on ~ ~ l i i c l l  Iatinp to tile Iiocitv n/~ountail; Locust. ant1 the JVest- 
our stone and iron-meteorites once belonged. 

The  various theories - \~h ich  have I~een held to explain 
eel-tain ~ , t l l - l i n o \ ~ nfacts about meteol-ic botlies, notably 
Schiapal-elli's ingenious hypothesis connecting comets 
with meteorites, the fact that most comets gi\-e a spec-
trum, closely resimbling that of caibon, and many others 
will have to he re\-ised in the light of t l~ i s  discovery, and it 
may be safely clai~iietl that Dr. Halln's book 17-ill prove to 
be one of the most ini1:ortant contributions to natural 
science of the present time. 

-

ASTROKOhlY.  

Prof. Ma]-k W. Harrington, of A c n  Arbor Observatory, 
anacunces, in a prixrate letter to the editor, the varia- 
bility of star TI). M. + o" ,2910, the position of \\hich for 
1855.0 is 

A.  R .  12h. 6117.28.4s. Decl. + o" 23.5' 
I t  reached its n i n i ~ n u m  on May 22 or 23, when it \!as of 
the magnitude of D ,  R4. + o0 ,2914, ~vhich  is given by 
Argelander as 8,7.  I t  is now increxsing in brightness a t  
the rate of a tenth of a magnitude a day. T h e  star, in the 
same right ascen~ion and in I 5 '  south cf the variable 
(D. RI. + oo  .2911), is of a fine orange color, ant1 shculd 
be  put in the list of red stars. 

Observers desiring informaticn, charts, c r  comparison 
stars, for use in observing the variable, \v\\.jll be cheerfully 
assisted by Prof. Harrington or the editor. 

M. Eugene Blcck, of the Obse r~a to ry  of Odessa, Rus- 
sia, has communicated the follo-\ving observations anti 
elements of Comet (a ) ,  1881, Swift:  

Odessa LI. T .----L-, 

1881d./L nc. s. 
hIay 4 14 50 1 5  

5 14 28 12 

7 I4  36 2 

App. n .  App. d.---- --7 
h. 1)).  s. v 

o 	 1 5  6 . 5 3  + 33 25  3.7 
o 19 1.00 + 32 24 36.7 
0 26 35-05 + 30 1 5  5.9 

ELEMENTS. 

T = I 881, May 20.8294. 

- = 299 47 53 
12 	 = 123 59 25  

= 79 33 0 
log.  q = 9 76570. 

The con parison with the middle place givcs 
ODs. - C, ~ , A c o s .  ,9= - 27' 

d / 3  = + 3" 

Careful search has been made a t  I3osto11, a t  Calnbridge 
by Mr. U7endell, a t  Clinton, N.Y., by Prof. Peters, and 
t ~ yothtrs,  for Barnard's Comet, but without success. 

SCIENCEOBSERVEII, 
S j r c i n l  CICILZ<ZT n o .  13. 

BOSTON,Jiciie 2, 1881. 

-. 
UYDERGROUNI) 15P~llrs.-The~VIRIIS Municipal Coun- 

cil of this city are contemplating adding to their funds by 
taxing wires placed in the sewers. The proposed tax ivill 
be zofr. per kilo~netre up to 500, 3ofr. from gco to 1,000, 
dofr. from 1,000 to 1,500, and so on, xvith an increase of 
~ o f r .  for each gco kilometres. L'B/t,ri'i.iciiC says that the 
number of liiiometres of wire placed in the sewers being 
about 7,000, the Compag~iie des TCli.phones will have to 
pay something like 5~),5ocfr. It adds that the company 
lnalre no objection to this tax. 

ern Cricket, etc., \\.it11 illustrations, IVashington 1880. 

This volun~e -\\-ill he I-ead with interest bq- naturalists, 
ant1 the facts and statistics relating to the I-avages of lo-
custs, antl the laws ant1 charactel-istics governingtheirmi- 
gl-ations are very colnplete. 

The  interesting chapter elititled " T h e  Brain of tlie 
Locust " opens ~vitli these lines. " In order to appreciate 
the habits, migratory, I-eprotiuctive, etc., of the locust, and 
to learn something of its general intelligence as  an insect, 
antl as comparetl lvitli other insects, it is necessary for us 
to study with a good deal of care the organ of tlielocust's 
PZZ~Z(Z ' ,Z: e., its nervous system, compr~sing its nervous 
centres antl tile nerves arising from them. The  present 
chapter \\-ill be tle\~otetl to a stutly of the brain." 

It may be confitlently afhrmetl that I\-ith methods far 
subtler ant1 reasoning n~ucll  nlore profo~~iid,  than ally em- 
ployetl by tile author of this clial~ter, Ive shall always fail 
to iiiitl in the structure of tile nenrous system any esplnna- 
tion of the migratory ant1 1-eprotlucti\-e or of any otlier 
hal~itsns habits in any animal. A large ~ving-ganglion 
means a flying insect-of course, a large optic ganglion 
111eans that vision is a po~~rerfulsellse in tlie animal in 
I\-hich it is fountl ; an atropic olfactory bulb, in man the 
monkeys and seals, ~iieans that the sense of snlell does 
not play so iii1portaiit a role in these animals as  in tlie fox, 
clog, lion, canlel ant1 opossum, here the bulb is large. 
The  l~rel>oi~clei-ance ofof the I~rachial eiilargement the 
cortl in tlie mole aiitl 1)al is related to the prepontlerance 
of the anterior extremities over the posterior in these ani- 
~na l s ,  but it no more s e n e s  to explain the difference in 
psycliical hallits existing I~et\\-een tlie t ~ ~ o ,  nay it does so 
to a less degree el.en than the external structure. There 
are sl~eciesof locusts -\\-hich are not mirratory ant1 a stutlv 
of tlyeir l ~ r n i ~ i s  slloultl be made if i l l r . u ~ a c l ~ ~ r t l\vishes tb 
draw inferences as to habits from the cerebral struc- 
ture ; ill otlier I\-ortls, if lie -\voultl trace out tlie line of de- 
marcation bet~\reen a "~nigra tory"  and a ' I  non-migra-
tory" braiii. 

W e  believe that  the clause in question has been in- 
sertcd -\\-ith the curnose of i nd i ca t in~  that there i s  a con- 
nection betweel; t h i  chapter it o@ns and the general 
purposes of the Report. If so, i f  it was the writer's ob- 
ject to lead the lay mind to loolc ul;o11 his paper as  
pointing cut methods by which, through a careful pur- 
suit of the logical lines ant1 the raticcinatlon passing 
through the cells or nerve-tracts of the locust's nervous 
system, \ve should in course of time be enabled to over-
reach and anticipate him by our superior reasoning power, 
in a manner comparable to that  followed by a detective 
sl~adowinga forger, we can only say that it might have 
been omitted. Science needs no apology and the 
excel!ent plates accompanying this part of the Report 
alone justify the expense incurred by Government in get- 
ting them up. 

we conslder it unfortunate that  in a chapter not likely 
to be  perused hg the lay reader at  all, so much matter of 
a semi-pcpular charzcter shoulci have been included. I t  
is the attempt to popularize the distinction between the 
brain of insects and of vertebrates (11. 224) that  has led 
Mr. Packartl to the conlmission of actual errors. Thus  
s~eal t i l lgof the nervous systtrn of vertebrates, he says : 
" T h e  gray matter is situated in the centre and  consists 
largely cf ner1.e or so-calletl ' ganglion cells,' while the 
external white matter of the brain or cord is composed 
of a mass of ner17e fibres." This is correct only as  ap- 
plying to the very lowest vertebrates ; in man, the mam- 
~na l i a  and reptilia, the gray matter is Inore or less near 
the surface, in some centers a l t~get l ie r  c o ~ t i c n l ,while the 
white matter is internal. Mr. Packard adds, a s  another 


