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Suddenly, without any shock, the basket seemed As to the drawings, he  says, "I could only indicate 
to  drop from under their feet. A moment later they very imperfectly the ropes and basket, which I could 
were violently thrown down by the sudden stopping hardly see. I t  is necessary to remark, that the phases 
of their fall. I t  was twenty-seven minutes past four. represented ought to be supposed as following closely 
The ascension had lasted eleven minutes, and two one another, and constantly changing. I suppose 
minutes were occupied by the fall of seven hundred that the time during which the fall was visible to me 
and three metres. was about one minute, and the distance fallen five 

They found themselves suspended about two me- h~rndredmetres. At the moment when I saw the bal- 
tres from the pavement in the courtyard of a house loon taking the last form (fig.4) ,  i t  was descending 

more rapidly, ant1 disappeared behind 
the left slope of Montmartre. I t  did 
not seen1 more than one kilornetre 
distant fronr me; but in this I was 
mistaken." 

Tlre sketches (fig.6) of the fall as 
seen by 31. L. Gillon are not accom- 
panied by any explanation. 

Tlre figures are of interest as show- 
ing the form wllich a balloon t t~kes 
%,hen formingitself into a parachute, 
and give some indication of he resist-
ance offeretl by the air. The parachute 

Fro. 6 .  	 was doubtless of an imperfect form, 
and offeretl too great a resistance. I t  
had, moreover, the fault of t ~ o t  Ilaving 
a central open i~~g ,  OII which account 
t l ~ eair could only rscape l;tterally, and 
gave rise to the fearful oscillations. 

in Saint-Ouen, the ropes and material of the balloon In  an actual parachute the central hole, of large size, 
having cauglrt on the roof. The yard was not more allows easy escape to the air, and the oscilliitiorls are 
than form metres long by three wide. To complete slight. I t  can alu~ost be said that the t,eaista~rce of a 
their good luck, there wits a flight of steps which parachute increases wit11 the size of the opening. 
gave them an easy means of reaching the ground. 'The balloon tore on its upper side on account of 

Mr. Jacque was in his studio, and saw the halloon tlre disproportion in the ropes. The lower part, 
in the air. Seeing that something unusual was lrap- reversi~~g,fortnrd a closed paracl~ute. I t  is not sin- 
pening, he seized a pencil, antl hastily drew the six- gular that the balloon shoultl have taken such strange 
cessive forms which are reproduced in figs. 1 to 4. shapes while falliug. 
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A D D R E S S  O F  THE R E  TIRING PRRST- physical or biological science with which geology is not 
DENT, DR. J. W. D A  WSON, AT MIN- allied, or a t  least on wlricl the geologist may not pre- 
NEA POLIS ,  A UG. 15, 1889. sume to trespass. When, therefore, I announce as 

my subject on the present occasion some of the un- 
solved iroblenlr of this universal sciei~ce, you need not 

SO,VE UNSOLVED PROBLEhIS IN be survt.ised i f  I slrould be sornewl~at disclrrsive. 
M Y  predecessor in office remarked, in the opening ~er1;aps I shall begin a t  the utmost limits of 

of l l i ~  address, that two courses are open to the retir- my subject by remarking that in matters of nat-
i ~ ~ g  this association in preparing the are met at  tlre outset president of ural and physical science we 
annual presidential discourse, -he may either take with the scarcely solved question as to our own 
up some topic relating to his own specialty. or he may place in tlre nature vllich we study, a t ~ d  the bear- 
deal with varions or general matters relating to sci- ing of this on the difficulties we encounter. The 
ence and its progress. A geologist, however, is not ol.ganknr of man is decidedly a part of nature. We 
neces-;arily tied up to one or the other alternative. place ourselves, in this aspect, in the sub-kingdom 
Hi<  subject covers the whole history of the earth in vertebrata, and class mammalia, and recognize the 
time. A t  the beginning it allies itself wit11 astronnnly fact that nr:rn is the terminal linlr in a cllait~ of 
antl physics and celestial chemistry. At  tlre end it being,, extending throt~glrout geological time. But 
rurls into human history, and is mixed up with arche- tlre organism is rot all of man;  and, when we 
ology and anthropology. Througllout its whole course regard tuan as a scientific animal, we raise a new 
i t  has to deal with questions of meteorolozy, geogra- question. If the l~utnan mind is a part of nirture, 
phy, aud biol~gy. I11short, there is no department of then i t  is subject to natural law; alld nalure in-



cludes mind as well as matter. On tlie other hand, 
~vitliout being a b s o l ~ ~ t e  iclealists, we may hold that 
mind is more potent tllari matter, and nearer to 
the real essence of things. Our science is in any 
case riecessarily d~~al is t ic ,  tliebeing the product of 
reaction of mind on nature, and must be largely 
subjective ancl antllropomorpl~ic. EIence, no doubt, 
arise iiiuch of the cont,roversy of science, and rnuch 
of the urisolved difficulty. TfTe recognize this mlieri 
we divide science into that  wllich is experimental, 
or depends on apparalns, and tliat which is observa- 
tional arld classificatory, - distinctions, these, which 
relate not so much to tlie objects of science as to our 
methods of pa~,suing them. This view also opelis 
up to us the t l i o ~ ~ g h t  %hat the domain of science is 
practically boundles*; for ~vllo c;rn set limits to tlie 
action of mind on tlie universe, or of the universe 
on mind? I t  follows tlrat scierice must be liriiited 
on all sides by u~lsolved mysteries; and it will not 
serve any gootl purpose to ~iieet  these with clever 
guesses. If we so treat the eliigrnas of the sphinx 
nature, we be tlevo~~red. Nor, theshall s ~ ~ r e l y  on 
other I~and,  must we collapse into absolute despair, 
ant1 resign ourselves to the confession of irlevitable 
ignorance. It beconies us, rather, hoidly to co~lfront 
the u~isolved clnestions of nature, and to re-tle with 
their clifficulties till TTe master such as me can, and 
cheerfully leave those we cannot overcome to be 
grappled with by our snccessors. 

Fortunately, as a geologist, I do not need to invite 
your attention to those traiiscer~clental questioils 
which relate to the ultimate collstitl~tion of matter, 
the rlature of the ethereal medium fiiling space, the 
absolute difference or identity of chemical elements, 
the cause of gravitation, the conserratio~i ant1 dissipa- 
tion of energy, the uature of life, or the pri~nary ori- 
gin of bioplasmic matter. I may take the 11111c11 more 
liurnble ?Ole of an  inquirer iiito tlie unsolvetl or 
partially solved problems ~ ~ h i c l i  meet 11s in consitler- 
ing that short ant1 impelfect record which gciology 
studies iri the rocliy layers of the earth's crrlst, and 
whicli leads no farther back than to the time m1le11 a 
solid r i~ td  had already formcd on the earth and was 
already covered with an  ocean. This record of geol- 
ogy covers but a snlall part of the history of the earth 
and of tlie system to ~vliich it belongs, nor does it 
enter at  all into the more recondite problems in-
volved; still it forms, I believe, some necessary prep- 
aration, at  least, to the comprehension of these. 

TVliat do we know of tlie oldest arid most primitive 
rocks ? A t  tliis moment the question may be an- 
swered in many and discordant ways; yet tlie 1ea.diiig 
elements of tlie auswer may be given very simply. 
Tlie oldest rock formation known to geologists is the 
lo~verLaurentian, tlie fnndamental gneiss, the Lew- 
isian forn~ation of Scotland, the Ottawa gneiss of 
Canada. This formation of enormous thickness 
corresponds to ~ v l ~ a t  the older geologists called the 
fundamental granite, -a rianie not to be scouted, 
for gneiss is only a stratified granite. Perhaps the 
main fact in relatioil to this old rock is that it is a 
gneiss; that is, a rock at  once bedded and crystal- 
line, and having for its dominaril i~igredient the 

mineral orthoclase, -a compound of silica, alumina, 
arid pot:tsh, -in which are embedcled, as ill a paste, 
graiiis and crystals of qaartz and Iiornblende. We 
ltnow very well, frorn its texture and conipositiori, that 
i t  cannot be a protluct of mere heat; and, being a bed- 
ded rock, we infer that it mas laid down layer by 
layer, in the nianner of aqueous deposits. Or1 tlle 
other hancl, its cheniical composition is quite differ- 
ent frorn tliat of tlle muds, sands, and gr;~vels usnally 
deposited from water. Their special cllaracters are 
cansed by the fact that they have resulted from tlie 
slow decay of roclis like these gneisses, under the 
oper:~tion of carbonic acid and water, whereby the al- 
Baline matter and the niore soluble part of the silica 
have been waqhed away, leaving a resitlr~e main1 y sili-
ceous and aluminous. Siicli more rnodern roclrs tell 
of dry land s~ibjected to atn~ospheric decay a ~ l d  rain-
wash. If they have any direct relatioil to the old 
grieisses, they are tlieir gra~~dchildren,  11ot tlieir par- 
ents. On the contrary, the oltlest gneisses ~11011- no 
pebbles, or s a ~ ~ d ,  to indicate or limestone-nothing 
tliat there was tlien any land undergoing at~rioapl~eric 
waste, or shores with sand and gravel. For all that 
"h.e l a~om to tlie contrary, tlleso old grieisses ]nay liave 
been deposited in a el~oreless sea, ho l t l i~~g  in solution 
or suspensiori rilerely n-hat i t  could del,ive f ~ ~ n i  a 
suhrnesgetl crust receutly cooled from a state of f~si011, 
still thin, and e x u d i ~ ~ g  here and there t l i ro~~gl li ~ s  
fissures heated waters and volcanic products. 

I t  is scarcely necessary to say that 1have no con-
fidence i l l  the sul~position of unlike co~r~positioii of 
tlie earth's mass on different sides, on which Dana 
has partly based his t,llrory of the origin of curlti-
nelit,s. Tlie most probable conception seems to be 
that of I ,~.ell ;  ~iamely, a molten mass, uniform except 
iri so far as denser material iniglit exist towa~,d its 
centre, arid a crust a t  fimt approximately even a ~ ~ d  
homogeneous, arid srlbseqr~elltly t111.own into gr,eat 
be~idings upmart1 and do~vnward. This questiou lias 
recently been ably tliscusscd by Mr. C:i.osby ill tlie 
London Geologicit1 rnrr<lazii~e.~ 

Ili short, tlle fundamental gneiss of the lonrer Lau- 

ren~i:tr~may hare  been the first rocli ever formed; 

and in any case i t  is a roclr formed urider condilioris 

which have not since recnrred, except locally. It 

constit~ites tlie first and best example of these cl~emi- 

co-pliysical, aqueous or aqueo-igneons roclis, so cll:ir- 

acteristic of tlie earliest period of tlie earth's 1tistol.y. 

Viewed in this way, the lower Laurentian gneiss is 

probably the oldest Bind of rock we shall ever lrrlow, 

- t l ~ e  limit to our bacliward progress, beyond ~vllich 

there reinains iiotliing to the geologist, except physi- 

cal Iiypotliesrs respectirig a cooliug, inc:tnclesci.nt 

globe. For the chemical conditions of these primi- 

t ire roclis, arid ~Vhat is linown as to tlieir probal)le 

origin, I must refer you to  my friend Dr. Sterry 

IIrlnt, to ~vhorn we owe so milch of what is lirlo~vrl 

of the older crystalline rocli~,'l as n-ell as of their lit- 

erature arid the questioris wl~ich  they raise. AIy

purpose here is to slie'cch the rernarfiable differerice 

which we meet as we ascend into the rniddle and 

npper Laurentian. 

' June,  1883. Hunt, Hfifiays 011 che111ica1geology. 




S C I E N C E ,  [VOL. XI., No. 28. 

I n  the next succeeding formation, the true lower 
Laurentian of Logan, tlie Grenville series of Ca~lacla, 
we meet with a great and significaut change. I t  is 
true, me have still a predominance of gneisses wl~ich  
rainy liave been forrxietl in the salile martlier with tllose 
below tl~enr;  but we find these now a,ssociated with 
great bcdv of liinestoue and dolomite, avlticli inust 
have been formed by the separation of calcium and 
magnesium carbonates from the sea-water, eitlier by 
chemical precipitation or by the agency of livilrg 
beings. We have also quartzite, quartzose gneisses, 
and even pebble beds, which itrforlrl us of sand-banks . 
and shores. Kay, inore, we have beds co~itairiirig 
graphite ~vhiclt must be the residue of plants, and 
iron ores which tell of the deoxidation of iron oxide 
by organic matters. I n  slrort, here we liave evidence 
of new factors in worl~l-building, -of land and ocean, 
of at~nospheric tlecay of roclis, of deoxidizing pro-
cesses carried on by vegetable life on  the laud and 
in tlie waters, of limestone-bnildiug iu the sea. To  
afford material for such rocks, the old Ottawa gneiss 
must have been lifted up into contine~tts and moun- 
tain masses. Under the slow but sure actiozi of the 
carbonic diositle dissolved in rain-water, its felspar* 
had cru~ribled down in  the course of ages. 1t.s pot- 
ash, soda, lime, ma:riesia, aucl part of its silica, had 
been waslred into the sea, there to enter into new 
comhiliations, arrd to form new deposits. 'I'he cruui- 
bling residue of fine clay ant1 sand had been also 
wasl~ed down into tlie borders of the ocean, and had 
been there depo*ited in bedr.1 Thus  the earth had 
entered into a new pl~nse, ~vliicli continues ol~ward 
through tlle geological ages; and I place in  your 
hands one lcey for urllocki~rg tlie itlystery of the world 
when I affirrn that  tliis great change took place, this 
mew era was i~iangurnted, in the midst of the Lau- 
~ n t i a n  period. 

Was not this time a fit period for the first appcar- 
ance of life? Should xre riot expect i t  to appear, 
ir~deperldently of the evitlertce we have of tlie fact 2 
I do riot propose to enter here into tlrat evidence, 
more especi;~lly in the case of the one !veil character-
ized Laurentian fossil, Eozoon canadense. I have 
already antply illustrate& it elsewhere. I woultl 
merely say here, tliat we should bear in miricl tliat in 
this later half of tlte lower Laurentian, or, if v e  so 
choose to style it, tniddle Laurentian period, we liave 
the  conditions required for life in the sea arltl 011 the 
land; and, since in other periods we Bnow that life 
was ;tl~vays present lvhe11 its conditions were present, 
it is not unreasonnhle to 100li for the first traces of 
life ilk this formation, in wltich we fiiid for the first 
time tlte completiork of those physical arrangements 
wl~ich  make life, it1 such forms of it as exist on our 
planet, possible. 

This is also a proper place t,o say something of the 
doctrine of what is termed metamorphism.' The 
Lanrentian rocks are uritloubtedly greatly changed 
f r o n ~their original state, more especially in the mat- 
ters of crystallization arid the forlnation of deesemi- 

1 L)r. Hrrnt has now in preparation for ihc preps an important 
pnper on this suhjcct, read before the Xatiouai acadeory of sci- 
ences. 

nated minerals by the act,ion of heat and heated 
water. Sandstones have thus passed into qnartnites, 
clays into slates arid schists, lhrnestor~es into marbles. 
80 far, riketamorphism is not a doubtful qllestiollj 
but, when theories of ~netamorphisrn go so far as to  
suppose an actual change of one e l e r ~ ~ e ~ t t  for another, 
they go beyontl the boullds of chernical cretlibility; 
yet such theories of metantorphism are often boldly 
advanced, and ruade the basis of itnportant conclu- 
sions. Dr. Hunt  llas happily given the narile '~neta-
somatosis ' to this inlaginary aild irnpossible kind of 
metamorpliis~n, which mag be regarded as an  extreme 
kiud of evolution, aliin to some of those forms of 
that theory e~nployed with reference to life, but more 
easily detected arid exposed. I would have i t  to be 
underatootl, that, in speakilig of the ~netarnorphisrn 
of the older crystalline rocks, it is not to this nreta- 
sornatosis that I refer, and that  I hold that roclcs 
which have beer] produced ont of the rrraterials de-
cornposed by atmospheric erosion can uever, by any 
process of metamorphism, be restored to tihe precise 
coi~dit,ion of the Laureutian roclcs. Thus there is 
in the older forinations a genealogy of rocl;s, ~ h i c h ,  
iu the abselice of fossils, may be used with some con- 
fidence, but which does not apply to tshe more modern 
deposits. Still, nothing in geology absolutely perishes 
or is altogether dircoi~tinued; and it is probable, that, 
dowil to the preseilt day, the causes ~vhich produced 
the old Lanrentian grieiss may still operate in liniited 
localities. 'l'l~en, however, they were general, not 
exceptional. I t  is further to be observed, that tlie 
term 'grreiss' is solnetimes of wide and eve11 loose 
application. Beside the typical orll~oclase and horn- 
bleridic gneiss of the Laurentian, there are mica-
ceous, quartzose, gnrnetiferous, and rnany otlter kinds 
of gneiss; ant1 ever1 gr:eissose roclis, which hold lab- 
radorite or anorthite ir~steatl of ortlioclase, are some- 
times, tliouglt not accurately, included in the term. 

The Grenville series, or middle Laurentian, is s ~ c -  
ceeded by mhat Logan in Canada called the upper Lau- 
rentiari, and w11icl-t other geologists have called t l ~ e  
Norite or Noriarl series. Here we still have our old 
friends the gneisses, but somewhat peculiar in type; 
arid associated witla thern are great beds rich in lirne- 
felspar, - the so-called labradorite and anortliite 
mclrs. T l ~ e  precise origirr of these is uncertain, but 
this nlucll seems clear; namely, that  they origin~tetl  
in circumstarlces in wlticli tlre great limestories depos- 
ited in Lbe lower or mitldle Lanrentiari were bt,gin- 
ning to be employed in the ~narr~~f;tcture,  probably by 
aqueo-igueous agencies, of lirne-felspars. This proves 
the Norian rocks to be much younger than the Lau- 
rentian, arld tliat, as Logan supltosed, considerable 
earth-movenients had occurred between the two, 
implying lapse of time. 

Next we have the Huronian of Logan, --a series 
much less crybtalline arid more fragmentary, and 
affording more cviclence of land elevation and atlnos- 
pheric and aqueons erosiori, than any of the others. 
I t  has great conglomerates, some of them made up of 
rounded pebbles of Laurerrtian roclis, ailcl others of 
quartz pebbles, \vhich must have been the rernairls 
of rocks subjected to very perfect erosion. The pore 



quartz rocks tell the same tale, while limestones and 
slates spealr also of chemical separation of the mate- 
rials of older rocks. Tlie Hnronial~ evidently tells of 
lnovernents in the previons Laurentian, an& changes 
in it, texture so great, that  the former may he 
regarded as a comparatively modern rock, though 
vastly older than any part of the paleoeoic series. 

Still later than the Huronian is the great mica- 
ceous series called by Hunt the Mont Alban or TTThite 
illountain group, and the Taconian or lower Taconic 
of Emmons, which recalls in some measure the con- 
ditions of the Huronian. The precise relations of 
these to the later formations, and to certain doubtful 
deposits around Lake Superior, can scarcely be said 
to be settled, though it would seem that  they are all 
older than the fossiliferous Cambrian rocks which 
practrcally constitute the base of tlie paleoeoic. I 
have, I may say, satisfied myself, in regions which I 
ha%e studied, of the existence and order of these 
rocks as successive formations, though I mould not 
dogmatize as to the precise relations of those last 
mentioned, or as to the precire age of some disputed 
formations which inay either be of the age of the 
older eozoic formations, or may be peculiar kinds of 
paleozoic rocks modified by metamorphism. Prob-
ably neither of the extreme views n o v  agitated is 
absolutely correct. 

After what has been said, you will perhaps not be 
astoni>lled tliat a great geological battle rages over 
the  old crystall~ne rocks. By some geologists they 
are almost entirely explai~ied away, or referred to 
igneous action or to the alteration of ordinary sedi- 
ments. Under the treatment of another school, they 
grow to great s e~ ie s  of p~e-Cambrian roclts, constitut- 
ing Tart systents of formations, distinguisllable from 
each other, not by fossils, but by differences of min- 
eral character. I have already indicated the rnanner 
i n  which I believe the dispute will ultimately be set- 
tled, and the president of tlie geological section will 
treat i t  more fully in his opening address. 

After the solitary appearance of Eozoon in the 
Laurentian, and of a few uncertain fornis in tlie Hu- 
ronian and Taconian, we find ourselves in the Cam- 
brian, in the presence of a nearly complete invertebrate 
fauna of protozoa, polyps, ecliinoderrns, mollnslrs, 
and crustacea; and tliis not contined to one locality 
n~erely, bat  apparently extended simultaneously 
througitout the ocean. This sudden incoming of 
animal life, along with the subsequent introduction 
of successive groups of inaertehrdtes, and finally of 
vertebrate anirnals, furnishes one of the greatest of 
tlie unsolved problema of geology, which geologists 
were wont to settle by tlie supposition of successive 
crcatioris. I n  an address delivered at  the Detroit 
meeting of the association in 1873, I endeavored to 
set fort11 the facts as to this succession, and the gen- 
era1 principles involved in it, and to  show the insuf- 
iicieiicy of the theories of evolution suggested by 
biologists to give any substantial aid to the geologist 
in these questions. I n  loolring again at  the points 
there set forth, I find they have not been invalidatecl 
by sub.ecluent discoveries, and that we are still nearly 
in the same position with respect to these great ques- 

tions tliat we were in at that time, -a singular proof 
of the impotency ot tliat dednctkve method of reason- 
ing which has become fashionable among natnralists 
of late. Yet the discnssions of recent gears liave 
thrown some additional liglit on these matters; and 
none niore so than the mild disclainlers with which 
my friend Dr. Asa Gray and other moderate and sci- 
entific evolutionists liave met the extreme views of 
such Inen as Romanes, Haeclrel, Lubbock, and Grant 
Allen. I t  may be useful to note some of these as  
shedding a little light on this dark corner of our 
unsolved problems. 

I t  has been urged on the side of rational evolution, 
that tliis 11) pothesis does not profess to give an expla- 
nation of the absolute origin of life on our planet, 
or even of the original organization of a single cell or 
of a simple mass of protoplasm, living or dead. All 
experimental attempts to produce by synthesis the  
complex albuminous substances. or to obtain the liv- 
ing from tlie 11011-living, have so far been fruitless; 
and, iridced, we cannot imagine any procew by wliictl 
such changes could be effected. That they liave been 
effected we know; but the proces? eniployed by their 
maker is still as mysterious to us  as i t  probably was 
to him who wrote the words, 'And Got1 said Jet the 
waters swarm with swarmers.' Horv vast is tht. gap 
in our lrnowledge and our practical power implieti in 
thi.; ad~nission, which must, however, be made by 
every mind not absolutely blincled by a superutitiouq 
belief in those forms oi words which too oftell pass 
current as philosophy ! 

lfut  if we are content to start v i t h  a number of 
organiims ready mad^, - a sotnewhat l~umil ia t i i~g 
start, however, -we still have to ask, IIow (10 thcse 
vary so as to give new species? I t  is a silrgi~lar illu- 
sion in this matter, of men who p~ofess to be believ- 
ers in natural law, that va~iation may be boundless, 
airrrless, and fortuitouq, and that i t  is by spontaneous 
selection from varieties thus prodnced that develop- 
ment ariaes. But surely the supposition of mere 
chance and niagic is unworthy of science. Varieties 
must have causes, and their causes and their effects 
must be regulated by homo law or laws. Kotv, it is 
easy to see that  they cannot be caused by a mere in- 
nate tentlency in the organism itself. Every organism 
is so nicely eqnilibratcd, that it has no such sponta- 
neous tendency, except within the  l i~ni ts  set by its 
growth and the law of its periodical cl~anges. There 
may, however, be equilibrium more or less stable. I 
believe all attrmpts hittierto made have failed to ac- 
c o u ~ ~ tfor the fixity of certain, nay, of very many, 
types througl~out geological tiine; but the mere con- 
sideration that one may be in a more stable state of 
equ i l~b r i~~rn  A rock-tlian another so far explains it. 
ing stone has no more spontaneous tendency to move 
than an orcliiiary bowlder, but it may be made to  
move with a touch. So it probably is with organ- 
isms. Bat. if so, then the causes of rariation are 
external, as in many cases we actually know them to 
be;  and they must d e p e ~ ~ d  on instability or c1i:lnge 
in surronndinq~, and t l ~ i ?  so atranged as not to  be too 
extreme in arnount, and to operate in sornc determi- 
nate direction. Observe how iemarkable the unity 



of the adj~s t~tnents  snpposilion.invol.i7ed in such a 
IIow superior they must be to our r ~ ~ d e  and al.ivays 
more or less uns~~ccessfill attempts to prodiice ant1 
carry forward varieties and races iri defi~lite direc- 
tions! This cannot be chance. If it exists, it must 
depend or1 plans deeply laid in the nature of tlrings, 
else it would be rnost Inonstrons lrlagic ant1 causeless 
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species, -(1) that of ' ~on~ t ruc t ion , '  or tbe meclian- 
ical putting-together of tlie materials and parts of 
each new species separately; and (2)  that of ' evoln-
tion,' or that one forrn of life 'pi.oceeded from an-
other' by the ' establishlnent of small snccessive 
differences.' i l f ter  comparing these modes, 111uch 
to the disadrantage of tlle first, he cor~clu~les with 
the statement that "this Tvas his case for evolntion, miracle. Still n~ore  certain is this conclusion ~ . i ~ h e i ~  

we consider the vast and ortlcrly succession niade 
l<llown to us by geology, and vllich must Ilave been 
regr~latetl by fixed laws, only a few of ~ . i ~ l ~ i c h  are as 
yet I c ~ l o ~ r l  to 11s. 

I3eyond lliese general coi~siderations, we Elare others 
of a inore speciitl cl~aracter, based on paleontological 
facts, which s l io~r  how imperfect are our attclnpts, as 
ypt, to reach tlie true causes of the introduction of 
genera a r ~ ~ l  species. 

One is tlie renlarliable fixity of the leading types of 
living beings irl geological tinie. If instead of fram- 
ing, lilie II:~eckel, far~ciful pl~vlogenies, we take the 
trouble, with Barratlcle arid Qauclry, to trace the forms 
of life thro~1~11 their existence, each the periocl of 
alolig its own line, we slrall be greatly strncli with 
this, and espw ially \\7ith the co~itinuous existence of 
rnany low type3 of life throng11 vicissitutles of physi- 
cal conditions of the most stupendous cl~aracter, and 
over a lapse of time scarcely corrceirable. What is 
still more r e r~~a r l~ab leis, t l ~ a t  this lioltls in gronps 
nhiclr, ~r i t l i in  certain limits, are perllaps the no st 
rariable of :ill. I n  the present world no crentilres 
are individnally inorc valkhle t,han the p1,otozoa; as, 
for example, tlie fc~ralniriifera antl thr  sponges. Yet 
these groups are ftllltlaliletltally the same, from the 
begirining of the palaeozoic until 11o.i~; ant1 nlo(1ei.n 
species seein scarcely at all to differ from specin~e~rs 
pl.ocl1red from roclrs at  least llalf-!ray bacB to the 
begii~r~ingof our geological record. If Tve suppose 
that t,lle pre*ent sponges and foraminifera are tlie 
descendant,^ of those of tlie S i l~u ian  period, we can 
affirm? that, in all that vast lapse of time, they have, 
on the whole, made little greater change than that 
~vliicli may be observed in variable forms at  present. 
The s a a ~ e  reniarli alqlies to other lorv animal fornls. 
111 forrns sornewliat higl~er and less v:tl.iable, this is 
equally notemortliy. Tlie pattern of the venation of 
tlie 1vi11g3 of cockroaches, aritl the structure and f o r ~ n  
of lantl-snails, gally-worms, and decapod crustace:tns, 
%,ere all settled in the carboniferous age in a way that 
still rernaiils. So mere the foliage a11d the fructifica- 
tion of cl~tb-mosses and ferns. If at  any time mem- 
bers of these groups branched off, so as to lay the 
fon~~da t ionof new specics, this ruust have been a 
very r:ue and exceptional occr~rreuce, ant1 one de- 
rllaiicling even some snspension of the ordinary lax-s 
of nature. 

Certain recent utterances of eminent scientific inen 
in England and France are most instructive. ~ v i t b  
reference to the difficnlties mliich encornpass this 
snbject. IIuxley, at  present the leader of English 
eyolutionists, ill his ' Rede lectnre ' 1 deliveretl at  
Carnbl.idge, England, holds that there are ot~ly two 
' possible alternative Iiypotlieses ' as to the origin of 
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~%-hichlie rested wliolly on argnments of the Icind he  
hnd ailduced;" these argurlients being tlle thrend- 
bare false analogy of ortlinary reproduction and t,he 
tran;fornlation of specics, and the mere s~~ccessioii of 
fo rn~sn~oreor less similar in geological tiine, neither 
of then1 having any bearing mhatorer on the origin 
of any species or or1 the cause of the observpd SLK-

cession. With reference to the two alternatives, ~ . i~ l~ i l e  
i t  is t r ~ ~ e  that no certttin evidence has yet been ob- 
tailled -either by exljerinlent, ohsermtiori, or sound 
induction -as to the mode of origiil of any species, 
enough is i;no\~il to sllom that t,l~ere are nurner'ous 
possible uietliods, gronlv.xl i~snally unifer the heads 
of absolute creation, mediate creation, critical evolu- 
tion, antl gradual evolution. I t  is also true that 
alrnost t,lre only t,l~iiig we certainly l i 110~  in the mat- 
ter, is tliat t,lie differences characteristic of classes, 
ortlers, genera, and species, must have arisen, not in 
one or two, but in nlany vays. An irlstruetive com-
inentary on tlie capacity of our age to deal with tllcse 
great questions is afforded by t l ~ c  fact that this little 
piece of clever menttll gymnastic shonld hare  been 
practised in a unirersity lecture and in presence of 
an etlitcated audience. I t  is also ifeserring of notice, 
tliat, thong11 the lecturer takes the dereloplrient of 
the Nautili anif their allies as his principal illustra- 
tion, 11e evitleiltly attaches no weight to the argument 
in t,lie opposite sense deduced by Barrande- the man 
of all others most profoundly acrlu:tinteif with these 
animals-from the paleozoic celjl~alopods. 

Another example is afforded by a 1ect)ure recently 
delivered at  the Royal institution in Lontloii by Pro- 
fessor Flo.iver.1 Tlie subject is, ' 'l'he pa:t~~rliales, 
and presctlt, aud their ljrobable origin.' The latter 
point, as is \re11 knorvn, Gaudry hati candidly given 
up. "7T7e hare ~~nestioneif," he  says, "these strange 
and gigantic sovereigns of the tertiary oceans as to 
their ancestors, - they leave us ~ r i t l ~ o u treply." 
Flower is bold enongh to face this problem; and he 
does so in a fair ant1 vigorous way, though limit- 
ing I~iinself to the supposition of slow and gradual 
change. H e  gil-es up at  once, as every anatonlist 
must, the idea of an origin from fishes or reptiles. 
H e  thinks the ancestors of the whales rnust have 
been quadrupedal mammals. H e  is obliged for good 
reasons to reject the seals and the otter?, and tarns 
to the nngulates, tl~onglx here, also, the difficult,ies are 
forznidable. Finally he has recourse lo  an imaginary 
ancestor. supposeci to have hailnted marshes and riv- 
ers of the lnesozoic age, and to have been interme- 
diate between a l~ipljopotamus and a dolphin, and 
oinnirorons in diet. As this anirrial is altogether 
uiilcno~rn to geology or zoology, and not rnnch less 
clifficnlt t,o account for t l~an  the !?-hales thernsclves, 

1 Rul>urtedin i'vrc~t~~ltll.ire. 
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he very properly aclils, 'Please to recollect, however, 
that  tliis is a tncre speculation.' H e  trusts, however, 
that  suc11 specula,tious are 'ilot wit,ltout their use;' 
but this will $epe~lcl upon whetllcr or not they lead 
men's ~ninds  from tile pat11 of legitimate science into 
the quiclisands of baseless conjecture. 

Gauclry, in his recent work, 'Enctiaine~nents du  
nlor~de animal,' 1 tlioilgtl a htrong advocate of evolu-
tion, is obliged in his f in;~l Y ~ S Z L I ~ ~say, "11 neto 
lnisse point pelzer le rnyhtkre qai  entollre le dere-
loppenleilt prirniiif tles grandes clasacs du nlor~de 
animal. Nu1 hoinrne lie saitcoinrrleut oilt Ct6 formed 
le.; premiers individus de fora~rlinifhres, de polypes, 
d'itoiles de mer, de crinoides, etc. Les fossiles pri- 
niaires ne 11ous olit pas encore fourni cle preuves 
positives du passage des animaux d'uiie classe i ceux 
d'une autre classe." 

Professor \ViIiia~nson of i\lancllester, in an adtlress 
delivered in February last before the llogal institu- 
tion of Great Britain, after sho~virlg that the conifers, 
ferns, and lycopod~ of the paleozoic have no known 
ancestry, uscs the significant words, " The time has 
not yet arrived for the apl)oint~nent of a botauical 
Iring-at-arms arid coilstriictor of peiligrees." 

Aiiotlier cautiorl which a paleontologist has occa- 
s i o ~ ~to give with regard to t11eo1,ies of life has ref- 

serence to the tendency of biologists to infer that  
anitnals and plants were introduced under embryonic 
forms, and at first ill few and imperfect species. 
Pacts do not substantiate this. Tlle first appearance 
of leadiilg types of life is rarely enibryonic. O n  the 
contrary, they often appear in lligllly perfect and 
specialized forms; often, however, of cornposite type, 
and expressing cl~aracters afterwards so separated as 
to belong to lliglier groups. The trilobites of the 
Cambrian are sorne of tlienl of few segn~e~its,  arid, so 
Par, embryonic; but the greater part are rnauy-seg- 
n~erited and 7-ery complex. The batracllians of the 
cavboniferous present nlany characters liigher than 
tilose of t l~e i r  nlodern successors, and now appropri- 
ated to the true reptiles. The reptiles of t , l~e I'er- 
r i ~ i a ~ iarid trias usurped sorne of the prerogatives of 
the manl~nals. The ferns, lycopods, and equisrturns 
of the Uevol~ian and carboniferous were, to say tlie 
least, not inferior to tlieir modern representatives. 
The shell-bearing crpl~alopods of the paleozoic would 
seeiri to hare possessed structures now special to a 
higller group, that of the cuttle-fi\hes. The bald and 
c2irtemptuons negation of these facts by IIaeckel 
atid other biologists does not tend to give geologists 
~ n u c bconfiilence in their dicta. 

Again : me are now prepared to say that the strug- 
gle for exislence, holvever pl~llsible as a theory, 
~ v l ~ e uput before us in connection wilh the prorlr~c- 
t i ve~~essof animals, ancl tile few survivors of their , 
niultitudinous progeny, has not been the  determin- 
ing cause of the i~itrorluct,ion of nen- species. The 
periods of r:rpi~l introduction of new forrrls of rnarine 
life were riot period3 of strugqle, but of esparrsion, -
tllose periuds in aliich the submergence of continents 
affortled new and large space for tlieir ext,ension 
a,ll<l colrifortable subsistence. I n  lilie manner it mas 
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continental emergence that afforded the opportunity 
for the introduction of land animals and l~larits. 
Further, in corinection with this, it is now an estab- 
lished coriclusion, tlial the great aggressive f a u ~ ~ a s  
ant1 floras of t l ~ c  contirierlts have originated in the 
north, souie of them within the arctic circle; and this 
in periods of exceptional warmth, wlien t.lie perpetnal 
summer sunslline of the arctic regions co-existed wit11 
a warm temperature. ofThe t e ~ t i ~ n o n y  t l ~ e  rocks 
thus is, that not struggle, but expar~sion, furnished 
the reqr~isite conditions for new forms of life, and 
that the periods of struggle were characterized by 
depa~lgeratior~slid extinction. 

But we are so~netinies told that organisnis are 
merely mechanical, and that the di~ci~ssions respect-
ing t l~ei r  origin have uo significance, any inore than 
if they related to rock$ or crystals, because t,liey re- 
late nierrly to the organis~n co~isitlered as a maelline, 
ant1 not to t l ~ a t  wllicll nlay be supposed to be more 
important; namely, the great deternrining power of 
milid and will. Tliat t l~ i s  is a rnere evasion, by 
wliich we really gain notlliug, wilt alq)ear from a 
characteristic extract of an article by an eriiinent 
biologist, in the  new eclition of tlle Encyclopedia 
Uritar~nica,- a  1an1 sorry to say, publication ~ ~ h i c h ,  
instead of its proper rOle as a repertory of facts, has 
become a strong partisan, statirlg extrerne and un-
proved speculations as if they were coltclusions of 
scicllce. Tlle statement referred to is as follows: 
"B mass of living protoplasm is simply a molecular 
machine of g rwt  co~nplexity, the total rebulls of tlle 
working of which, or its vilal pl~enonien 1, depend 
on the one baud on its construction, and, on the 
otliei., on tlie energy supplied to i t ;  and to speak of 
7-itality as any thing but the name for a series of 
operations is as if one shonld tall; of tlie horologity 
of a clocli." I t  \voulcl, I thirili, scarcely be possible 
to put into tlle same number of words a greater 
amount of unscientific asslimption and unproved 
statement tl~:%u in this sent,ence. I s  'living proto- 
plasm' cliffercilt in any way from dcad protoplasm, 
and, if so, what causes the difference? Wliat is a 
'nlachine ' ? Can we conceive of a self-produced or 
uncaused machinc, or one not intended to work out 
some definite resl~lts? The result,s of tlie niacllil~e 
in question are said to be 'vital pl~enoinena;' Ger- 
tainly most wonderful ~.esults, and greater tlian those 
of ally machine rnan lias yet been able to construct. 
But ~ ~ h y  'vital ' ? If there is no such tllir~g as life, 
surely they are ruerely physical results. Can me-
clranical causes produce other tllan physical effects? 
To Ari~t~otle,  life mas ' t he  cause of form in organ- 
isms.' Is  not this quite as liliely to be true as the 
converse propositioi~? If the viLal plienoinena de-
pend on the ' construction' of the machine, and the 
'energy supplied to it,' whence this construction, and 
mhence this energy P The illustrat,ion of the cloclc 
cloes not help us to answer this cluestion. The con- 
struction of the clocli depends on its malier, and its 
enercy is derivecl from the hand that winds it up. 
If we can tllillli of a clock ~vhich  no one lias made 
and whicli no one w i ~ ~ d s ,  -a cloclc constructed by 
chance, set in haxnio~~y mith the universe by c l~a~ice ,  



wound u p  periudically by chance,- we shall then 
have an ides parallel to that  of an organism living, 
yet without any vital energy or creative law; but in 
such a case we should certainly have to assume solr~e 
antecedent cause, whether we call it ' horologit,y' or 
by some other name. Perhaps the term ' evoiution ' 
would serve as well as any other, were it not that 
common sense teacl~es that  nothing can be sponta- 
neonsly evolved out of tliat in whicli i t  did not 
previously exist. 

There i s  one o t l~e r  nnsolved problem, in tlie study 
of life by the geologist, to wliieh i t  is still necessary 
to  advert. This is the inability of paleontology to 
fill up the gaps i~a  tlie chain of being. I n  this re- 
spect, we are constantly tannted wit11 the imperfec- 
tion of the record; but facts shoiv that this is much 
more complete tlian is generally snpposed. Over 
long periods of time and many l i~les of being, we 
Slave a nearly continuous chain; and, if this does not 
show the tendency desired, the fault is as likely to be 
in the theory as in the record. On the other hand, 
the abrupt and simultat~eous appearance of new types 
In rnany specific and generic forms, and over wide 
and separate areas a t  one and the same time, is too 
often repeated to be accide~~tal .  Hence paleo~ltolo- 
gists, ill endeavoring to establish evolt~tioir, have been 
obliged to assurne periods of exceptional activit,y in 
the  introduction of species, alternating with others 
of stagnation, -a doctrine differing very little from 
that of special creation as held by tlie older geologists. 

The atternpt has lately been made to account for 
these breaks by t l ~ e  assurnptiorl that the geological 
record relates only to periods of submergence, and 
gives no jnformation as to those of elevation. Tliis 
is manifestly untrue. I n  so far as marine life is 
concerned, the periods of submergence are those in 
which new forms a,bound for very obvious reasons 
already Ilinted. But the periods of new forms of 
land and fresh-water life are those of elevation, anti 
these have their own records and mon~u~nents, often 
very rich and arnple; as, for exan~ple, tlie swamps of 
the carboniferous, the transition frorn the cretaceous 
subsidence to the Laramie elevation, the tertiary 
lake-basills of the west, the terraces and raised 
beaches of the pleistocene. Had I time to refer in 
detail to the brealis in the conti~luity of life, mhich 
ear~rlot be explailied by the imperfection of the rec- 
ord, I could s l~ow at  least tliat nature, in tliis case, 
does advance per sultum, -by leaps, rather than by 
a slow continuous process. Many able reasoners, as 
LeCo~ite in this country, and hlivart and Collard in 
England, hold this view. 

Here, as elsewhere, a vast amount of steady con- 
scientious work is required to enable us to solve the 
problems of the history of life. Bat, if so, the more 
the  hope for tlje patient student and investigator. I 
know not,l~ing more cllilling to research, or unfavor- 
able to progress, than the promnlgatiori of a dogri~atic 
decision that there is notl~irlg to be learned hut a 
merely fortuitous and uncaused sncce>sion, arr~enable 
to no law, and only to be covered, in order to hide its 
shapeless and nncertain proportions, by the maritle 
of bold and gratuitous hypothesis. . 
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So soon as .rve find evidence of continents and 
oceans, we raise thc question, "Have these cor~tinerits 
existed from the first in their present position and 
form, or have the land and water changed places in 
the course of geological time?" I n  reality bot,h state- 
ments are true in  a certain limited sense. On tlle 
one hand, any geological map whatever suffices to 
sliow that the general outline of the existing land 
began to be formed in the fi~,st and oldest crumplings 
of the crust. On the  other hand, the greater part of 
the surface of t l ~ e  land consists of nlarine sediments 
which rnust liare bee11 derived from land that has 
perished in tlle process, while all the con t in~n ti l  
surfaces, except, pe~.liaps, some high pealis aiid ridges, 
have been mally tirnes submerged. Bot11 of these 
apparently contratlictory staterner~ts are true; and, 
without assuming both, it is in~possibleto explain the 
e x i s t i ~ ~ gcontours and reliefs of the stu~lace. 

In the case of Nor~ l i  America, the form of the old 
nucleus of Laurentian rock in tlie north already 
marks out that of the finished continent, and the 
successive later formations liave been laid upon the 
edges of this, like the successive loads of earth 
dumped over an  embankment. But in  order to give 
the great thickness of the paleozoic sediments, the 
land must liave been again and again snbmergetl, and 
for lnng periods of time. Thus, in one sense, the, 
continents liave been fixed; in anothcr, they liave 
been constantly fluctuating. IIall and Dana have 
well illustrated these points in so far as eastern North 
America is concerned. Professor IIull of the Geolo- 
gical survey of Ireland has recent,ly bad the boldness 
to reduce the fluctuations of land and water, as evi- 
denced in the British Islands, to the for111 of a series 
of maps intended to show the physical geography 
of each successive period. The atternpt is probably 
pre~~ia tnre ,and has been met wit,h mucll adverse 
criticism; but there can be no doubt that it has arl 
element of truth. When we attempt to calculate 
what coi~ld have been supplied from the old eozoic 
r~ucleusby decay and aqueous erosion, and when 
we take into account the greater local thickness of 
sedirneiits towards the present sea-basins, we car1 
scarcely avoid the colrclnsion that extensive areas 
once occupied by h ig l~  land are now under the sea. 
But to ascertain the precise arras and position of these 
perished lands may now be inlpossihle. 

I n  point of fact, we are obliged to believe in t l ~ e  
contemporaneous existence in all geological periods, 
except perhaps the very oldest, of three sorts of areas 
on the surface of tlie earth: 1. Oceanic areas of deep 
sea, which rnnst al~vays have occupied the bet1 of the 
present ocean, or parts of i t ;  3. Continental platealls, 
sometimes esislir~g as low flats or as higher table- 
lands, and so~netinies submerged ; 3. Areas of pIica- 
tioii or folding, more especially along Llie borclers of 
the oceans, formirig elevated la i~ds  rarely submerged, 
and co~~stari t ly affording the material of sediriientary 
accumulations. 

Every geologist knows the contention which llas 
been occnsioned by the attempts to correlate the 
earlier paleozoic dcposits of the Atlantic margin of 
North America ~v i th  tlrose fornling at  the s a n ~ e  tirr~e 
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on tlie interior plateau, and wit11 tliose of intervening 
lines of plication and igneous disturbance. Stratig-
raphy, lithology, and fossils are all more or less a t  
faulr in de:tliug with these questions; and, nliile the  
general rlatllre of the problern is understood by ruany 
geologidts, its solutioii in particular cases is still a 
source of apparently endless debate. 

The causes arid mode of operation of the great 
movements of the earth's crust whiclr have produced 
mountain*, plains, ant1 tablela~~dri, are still invoived 
it1 some mystery. Onre patent cause is the unequal 
settling of t,lle crust toward the centre; but it is not 
so generally understood as it should be, that tlre 
greater settlemer,t of tlre ocean-bet1 has necessitated 
its pressure against the sitles of the continents irl the 
same manner that a huge ice-floe cruslres a ship or a 
pier. The gcological xilap of North Anterica shows 
this at  a g l a ~ ~ c e ,  in~presses us with the fact that  a ~ ~ d  
large portions of the earth's crust liave not only been 
folded, but bodily pushed back for great distances. OIL 
looking at  the extreme ~torth,  we see that  the great 
Laurentian mass of central Newfoluldland has acted 
as a protecting pier to tlre space immediately west 
of it, and h:ts caused the Gulf of St. Lawrence to 
re~nain  an undisturbed area since paleozoic times. 
Immediately to the south of this, Nova Scotin and 
Xew Bruiis\vick are folded back. Still fartlrer south, 
as Guyot has shown, the old sedinie~~ts  have been 
crushed in sharp folds against the Adiron.dacir mass, 
which lias shelter.ed the tableland of the Catskills and 
of the Great Lakes. South of this again, the  rocks 
of Pennsylvania and Maryland liave been driven back 
in a groat curve to the \Test. Nothing, I think, can 
more forcibly sliow the enormous pressure to whiclc 
the  edges of tlie coritinents have been exposed, and 
a t  the same time tlie great sinliitig of the ocean-beds. 
Corul~lex and difficult to calculate though llrese move- 
merits of plication are, they are more intelligible 
than the apparently regular pulsations of tire flat con- 
tinental itreal;, whereby they have alternately been 
below and above the waters. and which rnust have 
depended on somewhat regularly recurring causes, 
conriected ritlier with the secular cooling of tile earth, 
or with tlle gradual retardation of its rotation, or 
with both. Throughout these chauges, each succes- 
sive elevation exposed the rocks for long ages to the 
decornposiug influence of the atrnospl~ere. Each 
sublriergence swept away, and cleposited as sediment, 
the ln'terial accunlulated by decay. Every change 
of elevation was accompanied with changes of 
cliulate and with modifications of the habitats of 
anirr~als and plants. Were i t  possible to restove ac-
curately the pllysical geograplry of the earth in all 
tllcse respects, for each geological period, the data 
for the solution of marly difficult questions would be 
fnrnished. 

I t  is a n  unfortunate circunlstance, that conclnsions 
in geology arrived a t  by the most careful obser-
vation and inductinn do not remain undisturbed, but 
require constarit vigilance to prevent the111 from being 
overthro\vn. Sometimes, of course, this arises from 
new discoveries tlirowing new light on old fa&; but 
when this occurs it rarely works the complete sub- 

version of previously ~~eeeived views. The more 
risual caqe is, tlldt some over-zealous specialist sud- 
denly di-covers what seems to  him to overturn all 
previous beliefs, and r u ~ h e s  into print with a new 
and plausible theory, which a t  once carries with lrinl 
a host of half-informed people, but the insufliciency 
of wl~ich  is speedily nlatle manifest. 

Had I written this address a few years aqo, T inight 
have referred to t l ~ e  mcde of for~riarion of coal as 
one of the thinqs most s u ~ s l y  settled and understood. 
Thelabors of Inally eminent geologists, microscopists, 
and chemists in the old arrtl the new worlcls had shown 
that coal nearly always rests upon old soil surfaces 
penetrated with rootc, and that coal-beds have in 
their roofs erect trees, the remains of tlte l i~s t  forests 
that grew npon them. Logan and 1have illt~strated 
this iri the case of the series of more than sixty suc- 
cessive coal-beds exposed a t  the South Joggins, and 
have shown u~iequivocal evidence of lantl-surfaces at  
tlie time of the deposition of the coal. fiIicroscopica1 
exarni~~atioilhas proved that these coals are composed 
of the inaterials of the same trees whose roots are 
found in the u~~derclays,  and their sterns and 1ea)es 
iiz the roof-shales; that mucli of the material of the 
coal has been subjected to sub-aerial decay a t  the time 
of its accrlrnulatio~~; and that  in this, oniinary coal 
differs from bituminour shale, earthy bitumen, and 
sorrie kinds of cannel, which have been formed under 
water; that the inatter rensaining as coal consists 
alrnost entirely of epidermal tissues, which, being 
suberose in character, are highly carbonaceous, very 
durable, and impermeable by water,l and are hence 
the  best fitted for the  production of pure coal; and 
finally that  tlie vegetation and the climatal and geo- 
grapl~ical feature5 of the coal period were eminently 
fitted to produce in the vast swamps of that  period 
precisely the effects observed. All these points a ~ ~ d  
many others have been thoroughly worked out for 
both European and American coal-fields, and seeiried 
to leave no doubt on the subject. But several years 
ago certain miclohcopists obaerv~d on slices of coal 
layers tilled with spore-cases, -a not unu~ualcircum- 
stance, slnce t l~ese  were shed in vast abundance by 
the trees of the coal-forests, and because they contain 
suberose inatter of the same character with epidermal 
tissues generally. Immediately we were informed 
that all coal consists of spores; and, this being at  
once accepted by tlre uiithinlring, tlie results of the 
labors of many years are thrown aside in favor of thiv 
crude and partial theory. A little later, a Gcr~nan  
microscopist has thouglit proper to  describe coal as 
made up of minute algne, and tries to recuncile tlris 
view with the appearances, devising a t  the wme time 
a new arid formidable riomenclature of generic and 
specific names, wlrich would seem largely to represent 
mete fragments of tissues. Still later, some local 
facts in a Prettcli coal-field have induced an  e m i ~ ~ e ~ ~ t ,  
botanist of that country to revive the drift theory 
of coal, in oppositio~i to that of growth insitu. A year 
or two ago, when my friend Professor Williamsoti 
of Manchester iuformed me that  he  was preparing 
a large serles of slices of coal with the view of relib- 

1 Aradian geology, th r ld  edition, supplement, p. 68. 



i l l  tlie n~liole sub j~c t ,  I mas inclined to Pay, that after 
what l ~ a d  been tloile by I,yell, Goeppert, I,ogan, 
Hunt ,  Newberry. a ~ ~ d m y s e l f ,  this was scai.cely~leces- 
sary; but, in rierv of what I have just stated, it rnay 
be that all lle can do will be required to rescue from 
total ruin tlie results of onr labors. 

An illustration of a difi'ererrt cltaracter is afforded 
by the controrerby now raging with respect to the 
so-calletl fucoids of tlie ancient rocks. At  one t i n ~ e  
tile group of fucoids, or algae, col~stitntrd a general 
place of refuge for all sorts of unintelligible for1118 
arid n i a r l ~ i ~ ~ g s ;  graptolites, n70rnl-tmils, crustacean 
traclis, shrinlcage-cracks, and, above all, rill-niarlr- 
ings, forming a heterogeneous group of fucoitlal re- 
r r~ai~lsdistinguished by generic i11d specific nalnes. 
To thebe were also added some true Ia~icl-plants badly 
preserrecl, or eslribitiugalructures not well uriderstood 
by botanists. Such a group was snre to be event~ially 
disnlembered. The writer lias hii~lself done some- 
thing toward thii,' but Professor Nathol.st llas dolie 
still more;2 and now sorrle i~itelligible explanation 
can be given of many of these forms. Quite recently, 
however, the Count de Saport:~, in an elaborate illiis- 
trated memoi1.,3 has corne to the defence of the 
fucoids, ntore especially against the tlestructive ex-
periments of Natliorst, ant1 ~voi~l t l  carry baclr into 
the vegetable kingclo~n rnany things ml~icll -r~-ould 
see,lrl to be mere trails of an i~n i t l~ .  While writing 
this adtlrzzs, I hare  received fronl Professor Cri4 of 
Re~~rresa paper in which he not only supports tlie 
algal nature of Rl~sichr~itcs, slid lnarry i l r th~~ichni t rs ,  
other supposed fi~coids, but claims for tlle vegetable 
Bi~igdonl even Receptaculitas arid ihchaeocyatlius. 
I t  is not to be denied that sonle of tile facts ~vllich 
he cites, respecting the stl.nctiire of the Siplio~iiae 
arid of certain ntotlern incrusting algae, are very 
suggest.ive, tliougl~ I cannot agree with his concln- 
sions. Dly own experience has co~ivi~~cecl me, that, 
~vliile non-botanical geologists are prone to riiistal<e 
all ltiritls of marltings for pla~its, eveti good botanists, 
when not familiar witli the clle~nical and ~necharrical 
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this vexed question. Time would fail me even to 
narrle the llosts of recent authors who have coute~idetl 
in this arena. I car1 hope o~l ly  to point out a few 
lantlntarks wllicl~ may aid the geological atlventurer 
in traverhing the slippery and treachrrous surface of 
the llypothetical ice-sheet of pleistocene tinles, arid 
in avoiding the yavvnin$ crevasses by tr l~ich i t  is 
trarersed. 

No conc l~~s io~ l s  thanof geology seem more c e r l a i ~ ~  
that great changes of clirnate have occ~ured in the 
course of geological time; and t.he evitlence of this 
in that comparatively n~odern  period whicl~ itrin~e- 
tliately preceded the hu~narl  age is so striking that it 
lias conie to be lrriomn as pre-eminer~tly tlie ice age. 
mrliile, in the preceding tertiary periods, te r i~pt~r ;~te  
conditions seem to have prevailed even to the pole. 
Of the many tlieories as to these clra~igcs wl~ich11:~ve 
been proposed, two seem at present to diritle the srif- 
fritges of geologists, eitller alone, or conibir~ed with 
each other. These are, (1)the theory of the preces- 
sion of the equinoses in connectioll mith the v;~rgirig 
eccentricity of the earth's orbit. advoei~ted illore 
especially by Croll; and ( 2 )  the different distribut,ion 
of land and ~vater  a3 affecting tlie recrplion a ~ ~ d  
radiation of heat and the ocean-currents, -a tlleury 
ably propouncled by Lyell, and sllbseql~e~itly estell-
sively adopted, eitller alol~e or viitli the previous one. 
011e of these views rnay be called the ash~o~iomical; 
the otlier, tlie geographical. I confess that I arri ill- 
cli~ied to accept the secorid or Lyellian tlleory for 
such rcasolls as tlie follo~villg:1. Great elevatiolis 
an11 depressions of land have occnrred in aucl si~ice 
the pleistocene, mliile the alleged astronomical 
clia~lges are not certain, more especially i r ~regard to 
their probable effect on the earth;  2. 7Vhe1r tlie rival 
tlieories are tested by the prebelit p l ienome~~a of the 
southern polar region and the Xortll Atlalltic, t1ie1.e 
seer11 to be geographical causes adequate to account 
for all except extrelne aild unpr,oved glacital COIL-

ditions; %. The astronomical caure ~rould  suppose 
reg~~lilrlyrecurring glacial periods of 71-llicli t,l~ere is 

coliclitions of fossilization, and ~vitli the l ~ r e s o ~ tno evidence, and it \vo~tltl give to the l~ttest glacial 
plrenorneila of titlal shores, are quite as easily niisletl, 
thougll they are very prone, on the other hand, to 
regard Iarid-p1;~nts of some cornplesity, when badly 
preserved, as inere algae. In  thebe circ~~mstances it 
is very difficult to secure any consensus, and the 
truth is orily to be foul~cl by careful observation of 
competent Inen. Orie trouble is, that these u s ~ ~ a l l g  
obscure marlrings have been despised by the greater 
number of paleontologists, and probably woald riot 
riow be so irluch in controT;ersy mere it not for the 
use macle of theni in illustrating supposed phylogenies 
of plants. 

I t  would be wrong to close this address mitho~lt  
some refererice to that wlricil is the veritable pons  
nsinoru~nof tlie science, the great ancl much debated 
glacial period. I trust that yon ~ $ 4 1not suljpose, that, 
in the end of an  hour's address, I am about to discuss 

1 Pootp~,intsand i~nprcsaions on carbonii'crons rocks, Amer. 
o?ar??.rc., I 8 i S .  


2 Ttogill S\verlish academy, Rtockliolin, 1 8 8 1 .  

3 Apropos cles algues foasilea, Pnrio, 18811. 


age an antiquity wllich Eeenis at v:tri:zncr xvi111 ail 
other facts; -1. In  those Inore northern ri,gioiis where 
g1aci:tl plienol~~ena are rnost proliounced, the tl1eo1.y 
of floating sheets of ice, with local glaciers descentl- 
ing to the sea, seeins to rneet all tile coriilitioris irf 
the case; arid these ~ r o ~ ~ l c l  be obtained, in the North 
Atlaritic at least, by ?eel,)- irrloderate charlges of level, 
causing, for example, tlic equatorial current to flolv 
into tlie Pacific, insteacl of running nortlln-ard as a 
gulf strealn; 5. The goographical theory allows tlie 
supposition riot merely of vicissitndes of clinlate 
quickly following each other in unisori mith the 
~novernertts of the surface, but a1101vs also of that 
near local approsirnation of regions ~vholly covered 
with ice autl snow, aricl otllers comparatively tem- 
perate, wliich we see at  present in the north. 

If, however, we are to adopt the geograplrical theo- 
ry, me must avoid extreme views; arld this leads to 
the inqniry as to t11e evicl(.nce to be found for any 
such universal and extreme glaciation as is clema~rdcd 
by sonie geologists. 



Tlie only large continental area in the northern 
he~uispliere supposed to be entirely ice- and stlo\v-clad 
is Greerilar~d; and this, so far as it goes, is certainly a 
local case, for tlie ice and snow of Greenland extend 
to t l ~ e  south as far as 00° K.lntitnde, while both in 
Norway and in the interior of North Airierica the 
climate in that latitude permits the growth of cereals. 
Further, Gri~inel Land, which is separated frorn 
North Greenland only by a narrow sound, has a coin- 
paratively mild climate, and, as Nares has sliown, is 
covered with verdure in sumnler. Still furt l~er,  Nor- 
densltiold, one of the most experienced arctic explor- 
ers, holds t l ~ n t  iL is probable that tlie i~rterior of 
Greeuland is itself verdant in surrlnler, ant1 is at  this 
Inoment preparing to attempt to reach this interior 
oasis. Nor is it difficult, with the aid of the f ~ c t s  citecl 
by IVoeickoff ancl Whitr~ey,l to perceive the canse of 
tlle esceptional condition of Greenland. To give ice 
aritl silorv in large quantities, two co~iditions are re- 
quired, -first, atrnospl~eric hunlitlity ; ancl, secondly, 
colt1 precipitating regions. Both of these conditions 
meet in Gree~~land.  I t s  high coast-rar1gc.s receive 
a ~ ~ d  sea bothcondense tlie humidity from the on 
sides of it ar~tl  to the south. Hence the vast accu-
ruulation of its coast snow-fields, and the intense 
4liscllarge of the glaciers elnptyiag out of its valleys. 
IVlren extreme glacialists point to Greerrl:tnil, arid 
ask us to believe that in the glacial age the whole 
c o ~ ~ t i n e n t  as fttr south as the lati- of North A ~ r ~ e ~ . i c a  
tride of 40° was covered wit11 a continental glilcier, 
in sonie places several thousar~ds of feet thick, we 
]nay well ask, first, what evidence tliere is that C;reen- 
land, or even the antarctic continent, a t  present shows 
sltch a conelition; and, secondly, whether bhert: exists 
a possibility t11;tL tlie interior of a great continr:nt 
could ever ~.eccive so large an  alnouut of precipitalioi~ 
as that required. S u  far as prescl~t l<no~vledge exists, 
it is certain that  tlle meteorologist. and the physicist 
must answer both questions irl the negative. I n  
short, perpetual snow arltl glaciers n11rst be local, and 
cannot be continental, because of the vast a n l o u ~ ~ t  
of evaporation and condensatiorl required. These 

I am the more inclined to refer t,o this, because of its 
recency, aud because I have so oft,en repeated similar 
conclusions as to eastern Canada and the region of 
the Great Laltes. 

The great interior plain of western Canada, be- 
tween the Laiireritian axis on the east and the liocky 
Ifonntains on the west, is seven huntlrecl miles in 
breadth, and is covered with glacial drift, presenting 
one of the greatest examples of this deposit in the 
nrorlcl. Proceeil i~~g base of theeast,waril from the 
Roclcy hIountains, the surface, a t  first more than 
four tho~lsand feet above the sea-level, descends by 
succesbire steps to twenty-five h u ~ ~ l l r e d  feet, and is 
basecl on cretaceous and Laramie rocks. covered by 
bowlder clay and sand, in some places from one hun- 
dred to two h~uldred feet in depth, and filling up pre- 
existing hollows, though itself sometimes piled into 
ridges. Near the Iiocky Rlo~mtains the bottom of 
the drift consists of gravel uot glaciated. This ex- 
tends to about one hundred miles east of the moun- 
tains, and must have been swept by water out of 
their valleys. The b'oivlcler on this de- clay r e s t i ~ ~ g  
posit is largely 111;tde up of local clkbris, in so far as 
its paste is concernecl. I t  contains many glaciated 
bowlclers arid stones from t l ~ e  Lnu!'entiari region to 
the east, and also s~naller pebbles from the liocky 
Mountains; so that at tile time of its formation tlrere 
must have been driftage of large stones for seven 
hundretl miles or trlore from the east, and of smaller 
stones from a less distance on the west. Tile former 
kind of ~naterial extencls to the base of the moiintain*, 
and to a height of more tllan four tl~ousand feet. 
One bowlder is tneritioned as being forty-two by for- 
ty by twenty feet in dirner~sions. Tile highest Lau- 
rentiaa bowlilers seen were at  an elevation of forty-six 
hundred ;ind sixty feet, on tile base of the Rocky 
Mountaius. The bowltler clay, w1le11 tliicli, call be 
seen to be rudely stratified, and at  one place includes 
betis of laminated clay ~v i th  compressetl peat, sinrilav 
to the forest beds tlrscribed by W o r t l ~ e ~ i  and Anclrews 
in lllinni.;, and the so-called ir~terglacial beds described 
by IIinde on Lalie O~ltalio. 'rile leaf-beds on tlie Ot- 

can only be possible where cotnparativeiy warm tawa Itiver, and the drift-trunlis found in the bowlder 
seas supply moisture to cold and elevated 1:~rid ; arid cl;ty of Xanitoba, belong to the same category, and 
t l~ i s  supply cannot, in tlie nature of things, penetrate irldicate that thr'ougliont the glacial period there were 
far ir~lalid. The actual condition of interior Asia rnany forest oases far to the north. In  the valleys of 
a t ~ dinterior Anierica in the higlrer nortlienl latitutles the Rocicy 31ountains opening on these plair~s there 
affords posilive proof of this. I n  a atate of pa~ t i a l  a1.e evidences of large local glaciers linm extinct, and 
suhrnergeitce of oar nortl\ern co~itinents, me can sinlilar evidences exist on the Laurentian highlands 
rvadily iruagine g1:~ci;tfion by the combined action of on the eact. 
local glaciers aud great ice-floes: but, in ~vl ia~ever  Perhaps the most remarliable fenture of the region 
way the phenomena of the bowlder clay and of the is that iu~niense series of ridges of drift piled against 
so-called terminal rnoraines are to be accounted for, an escarptnei~t of Laramie and cretnceons rocks, a t  
the  theory of a continuous contitlental glacier must an eler:ttion of ahout twenty-five hulldred feet, and 
be given up. I;nowr~ as t l ~ e  ' hlissonri cotenu.' I t  is in some places 

I canriot better indicate the general be;~l.ing of facts, thirty n~iles broad and a hu~ldred a l ~ d  eighty feet in 
as they present tllernselves to my rnind in c o ~ ~ ~ l e c t i o n  height above the plain at  its foot, and extends north 
with this subject, than by referring to a paper by Dr. 
G. hI. Dawson on the distribution of drift over tile 
great Canadian plains cast of the Rocky Mountains.2 

1 Memoir on glaciers, Beol. soc. Berlin, 1861. Climatic 
cli:~r~ces,l < o t u n ,  1883. 

2 S C I E H C ~ ,July 1,1889. 

ancl south for a great distallce; being, i r ~  fact, tlle 
northern extension of tliose great ridges of drift 
which hare been traced sou t l~  of tlie Great Lakes, 
and throl~gll Pennsylvania a ~ ~ d  Kew Jersey, and which 
figure on the geological niaps as tlie edge of the con- 
t i~iental  glacier, -a11 exl~laliation obviousiy inappli- 
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cable in those western rrgions where they attain 
their greatest drvclopment. I t  is plain that. in the 
north it marks t.he weste1.11 iirnit of the deep water of 
a glacial sea, which at  some pe~,iods exterrcled nnach 
farther west, perhaps with a greater proportionate de- 
pression in going westward, atirl on wl~icli heavy ice 
from tlie Laikrei~tian districts 011the east was wafted 
south-westward by the arctic currents, mliile lighter 
ice fl.om the llocky B1011ntains was being bor,ne east- 
ward Irom tliese mountainv by the prevailing wester- 
ly rri~~tls.  We t l ~ n s  hare  it1 tlie west. on n very wide 
scale, the same phenomena of varying submergence, 
cold currents, great ice-floes, and local glaciers pro- 
i111cing icebergs, to ~vliictiI have attributed the  
bowlder clay and upper bowlder drift of eastern 
Canada. 

A few subsidiary points I may be pardoned for 
mentioning here. The rival theories of the glacial 
period are often characterized as those of land glacia- 
tion ant1 sea-borne icebergs. But it must be remem- 
bered, t1i:tt t1io.e ~vlio reject the idea of a cont i~~enta l  
glacier 11old to the existence of local glaciers on the 
high lands riiore or l e s ~  extensive during different 
por.tions of the great pleistocene submergence. 
They ;also believe in tlre extension of these glaciers 
seaxvalds and partly water-borne, in the manner so 
well explainetl by Rlattieu Willian~s: in the existence 
of those vast floes ant1 fields of c u r r e ~ ~ t -  and title-bonie 
ice wliore powers of tral~sport and erosion we now 
krrow to be so great; and in a great submergence 
and re-eleration of the land, bringing all parts of i t  
a ~ l d  all elevations up to five thousand feet sncces- 
sively under tlie influence of these various agencies, 
along with those of the ncean-currents. They also 
hold, that, a t  the  besinning of t,he glacial submer- 
gence, the land was deeply covered hy tlecornposed 
rock, similar to that which still exists on the hills of 
tlie southern states. and which, as Dr. Hunt  has 
shown, would affonl 11ot only earthy dibris, but large 
quantities of bowlders ready for tr;tr~sportation by 
ice. 

I would also remarlr, that there has beell the great- 

moraine,' but there are really no alpine moraines a t  
all con,f~spondingto it. On the ot,ller band, ? t  is 
1ilor.e or less stratified, often rests on soft mate~,ials 
which glaciers monlcl have swept away, sometimes 
contains rilarine sllells, or passes into marine clays 
in its horizontal extension, arid Illvariably in its em- 
bedlletl bowlders anrl an nnoxidized its paste sl io~r~s 
conditio~~.which could not hal-e esirted if it had 
been a sub-aerial deposit. Wirerl tlie Canadian till is  
escavatetl, and exposer1 to the air, it assumes a brown 
color, owing to oxidation of its irori; and many of its 
stones and bowltlers break u p  a l ~ d  diqintegrate under 
the action of air and frost. These are uneqoivocal 
signs of a sub-aqueous deposit. Here alrd there we 
fi11t1 associated with it. and especially near the bottom 
and at  the top, indicatiolis of powerful water-action, 
as i f  of land-torrents acting a t  particular elevations 
of tlie land, or heavy surf and ice action on coasts; 
and the attempts to explain these by glacial streams 
have been far from successful. A singular ohjectioil 
sometilues raised agail~st the sub-aqneous origin of 
the till is its general want of ~nar ine  remains, but 
this is by no means iiniversal; and it is well Itnown 
that coarse coiiglomerates of all ages are generally 
destitute of fosails, except in their pebbles; antl it is 
furtlier to be obserretl, that the contlitions of an  ice- 
laden sea are not those nlost favorable for the extell- 
s io~i  of marine life, and that the period of time 
covered by dire glacial age rrlust have been short,, 
cornpared with that  represented by some of the older 
formations. 

This last consideration s~~gges t s  question vhich  a 
might afford scope for another address of an hour's 
(Inration, - the questior~ l io~v 1o11x tinie has elapsed 
since tlie close of the glacial period. Recently tlre 
opinion has been gaining ground that tlie close of the 
ice age is very recent. Such reasons as the followi~ig 
lead to t11is conclosion: the amount of atmospheric 
decay of rocks a ~ r d  of derllld~tit~ll in general, which 
have occurred since the close of t,lie glacial period, 
are scarcely appreciable; little e~,osion of river-val- 
leys or of coast-terraces has occ~irred. The calcu- 

as to the erosive action of 
land-ice. 111  180.5, after a visit to tlie alpine glaciers, lalie-ridges lead to the same conclusion. So do t l ~ e  
I maintained tliat i l l  tliese mountairis glaciers are recent state of bones and shells in the pleistocer~e 
relatively protective rather than erosive agencies, a ~ ~ d  deposits, and the perfectly ruoderri facies of their 

est possible cxacge~.atiol~ lated recession of ~vaterfalls a i ~ d  of production of 

that the rlet,ritus wliicli tlie glacier streams deliver 
is deriver1 mostly from the atmospherically wasted 
pealts ant1 cliffs that project above them. Since that 
tirxie Inany other obser~ers  have n~aintained like 
views, a ~ r d  very recently Mr. Davis of Ca111l)riclge 
arid 31\11..A. Irving have ably treated this snbject.l 
S~~tootl i ingaritl ~ t r ia t~iou areof roclis undo~tbtetlly 
important effects, both of land-glaciers and heavy sea- 
borne ice; but the levellillg and filling agency of 
these is niucli greater than tlie erosive. As a Illat-
ter of fart, a* Kewberry, Hunt,  Belt, Spencer, and 
others lrare shown, the glacial age 11:~s dammed up 
vast numbers of oltl c l i a ~ ~ r ~ e l s  lias been left wliicl~ it 
for modern stt.eam;l partinllg to excavate. 

The till, or bowlder clay, has been callecl a 'ground 

fossils. On such evidence the cesbatio~~ of the glacial 
cold and sett,lement of our co~rti~rents a t  their present 
levels are events mliicli ?nay have occurred not more 
than six tllonsand or seven 'thor~s;tnd years ago, 
though such time estimates are proverbially uncer- 
tain in geology, This subject also carries with i t  
tlie greatest of all geological problems, next to tliat 
of the ol,igin of life; na~iiely, the origin and early 
history of man. S ~ l c hquestions cannot be discussed 
in the closing sentences of an  hour's address. 
shall only draw from them one practical inference. 
Since tlie comparatively short post-glacial and recent 
periods apparently iliclude the ~vliole of human his- 
tory, me are but new-comers on tile earth, arid tlieye- 
fore have ltatl little opportunity to solve Llle great 
prublenls which it presents to us. But this is not allp 
Geology as a science scarcely dates from a celitul,y ago. 

I 
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We have reason for surprise in these circumstances, 
that  it has learned so much, but for equal surprisr that 
so many persons appear to thinli i t  a complete and 
full-grown science, and that it is entitled to speak 
with confidence on all the great mysteries of tlie earth 
that  have been hidden from the generations before 
us. Such being the newness of man a r ~ d  of his sci- 
ence of the earth, it is not too much to say that  
k~nmility, hard work in collectir~g facts, and absti- 
nence from hasty generalizatiou, should characterize 
geologists, at  least for a few generations to come. 

In  conclusion, science is light, And light is good; 
but it must be carried high, else i t  will fail to en-
lighten the world. Let us strive to raise it high 
enongli to shine over every obstruction which casts 
any shadow on the true interests of humanity. 
Above all, let us hold up the light, and riot stand iu 
i t  ourselves. 

LETTERS T O  THE EDITOR. 
* r r I r I 1 a .f 1 p l T h e  

In  Britton9s Flora of Rew .Jersey, lialmia latifolia 
is called 'spoon-wood,' which name, I suppose, is 
derived fvom the rernarlrs made by ICalm, as above 
quoted. I suqqest that it is a misnomer, and that  the 
remarks on the uses of the wood made by the dis- 
tinquished Swedish naturalist refer really to the rho- 
dodendron. 

Consitlering that Kalm was so cnreful an  observer, 
was particularly interested in botany, and further, 
not only enjoped the frie~tdqhip o f  B.trtram, but fre- 
quently visited him, ill whose celebrated garden was 
a rhodode~itlron-grove, it is strange that  no mention 
is made, iu his 'Travels in North America,' of the 
larger 'laurel,' so called; yet such appears to be the 
case. 

This is an nnimportant matter perhaps, but, if I 
am right, should not go uncorrected. 

CLIABLESC. ABBOTT,N.D. 

Trick of the Engl ish  sparrow. 
A curious freak of the imported spttrrow recently 

came to my notice a t  Basin IIarbor, on Lake Cl~atn- 
plain, in Vern~ont.  

The eaves-swallows had attached their mud ' re-
torts,' as nsr~al, in line nnder the eave? of the farmer's 

c c j , i L e ~ , ' >1 / ~ 1 0 i 6 ,  QLY t t s  ],rw,,? ~ ~ J ' ~ ~ ~ ~ . i , f ~ t i l h .iq ill < t i /  t ~ i  r e q # l i ~ + ' , /  harn, anticipati~~g, 
Kalmias and rhododendrons. 

JUNE16 of the present summer I chanced to be 
floating dowr~ Crossweeksung Creek in my canoe; 
and, a t  il bend in the stream, found ~r~yself  at  the 
foot of a steep blnff some seventy feet high, which 
w;ts denselv covered with a luxuriar~t growth of k;tl-
~riias ant1 rhododendrorrs in full bloom. The fornler 
were laden with magnificent clu3ters of wliit,e, waxy 
fli~wers; and the more gorgeous pink rhotlodettdrot~- 
blossoms mrre scattered throurh them. I t  was the 
most beautiful floral display I hat1 ever seen. 

Or1 my return home, I turned to the description by 
Icalm of t,he su~aller of these shrnbs, to wl~icll Lint16 
g;Lve the generic !lame it I I O W  bears in honor of its 
discoverer. Kalm writes, " conformableL i t ~ ~ ~ a e a s ,  
to the peculiar friendship and goodness wl~icli he has 
a l t v~~yshonored me with, has been pleased to call tlris 
tree Kalmia." He further says, "The spoon-tree, 
mllicl~never grows to a great height, we saw this day 
in several places. 'l'lte Swedes here have cailetl it 
thus, becawe t,lie Iritlians, wlio fortnerly lived in these 
provincei, 11setl to nl;tl;e their spoons and trowel.: of 
t,he wood of this tree. 111 my cabinet of ci~riosities 
I have a spoon 111nde of this wnotl by an  Inclian." 
Again he says. "About the month of Mav they begin 
to flower in the% parts (central New Je r se ,~ ) ,  a r ~ d  
then their beauty rivals that of most of tlie known 
trees in nature. Tlie flowers are ir~numerable, and 
sit in great b~ulches," etc. 

Kalm was v i s i t i~~g  in New Jersey when he wrote 
the above; and it may be that where 11e was at  t l ~ e  
t i ~ n e  (Swedesboro, Gloucester county), the rhotlo- 
(lendroll is not found. At all events, he nowhere 
meritions this shrub, which is here known as ' ~ I O ~ I I I -

tairi la~trel '  to distinguish it f r ,~rn  the true ki~lmia. 
111 calling tlie latter the 'spoon-tree,' has lie con-
foc~rrderl the two? Certainly his remarks on the 
character of tlie wood, arltl the use to which it was 
formerly put by the Incliitr~s, lend to that conclusio~~. 
A t  present, it mould be ditficult to find a sutiicie~~tly 
larqe growth of lralmia to enable a a  Indian to 
whittle from it a spoor) or trowel of respectable size. 
Yrom rhododendron-stock, impletncnts of co~~sirler- 
able size can be marle; and P:ofessor Kalm's deucrip- 
tion of kalrnia wood is equally applicable to it. H e  
describes it as "very hard, may be rnade very smooth, 
and does not easily crack or burst." 

110doubt, a successfal and happy 
l~ouse-keeping,notwithstandiuq a colony of feathered 
foreigners had encamped about tlie premises. 

At sight of these ' bottle-nosed ' dwellinqs, now 
arriving at  completion, it; occurretl to the little tramps 
tha t  these were exactly the thing they wanted; but, 
as the apa r tmc~~t s  were not to let, a battle ellsued, 
which resulted in the rout of Lunifrons. The spar- 
rows then took po*session of tlie mud-houses, and 
furnislied therii to their own taste. But some of the 
' masons ' inade a sr~ccessful resistance, ant1 still l~e ld  
t l ~ ecastle; so that often a swallow-family hail their 
arc11 enetny at  11ext door. 

Thus in more wags than one does the impudent 
little urchin, wliich has come to us from over tlre sea, 
merit the name of parasite. Now that the bird has 
becorne not o111v a general ~luisance, but a sore annoy- 
ance to our native and u*eful hirds, it is IIO wonder if 
the cry goes I I ~  The sparrow mustall over tlie land, ' 
be blolted out !' F.  H. HEI~ILHICK. 

Achenial hairs of Senecio. 
In a paper rear1 before the American aqsociation 

for the atlv,tncerne~~t of science a t  Xontreal, Profea- 
sor X,lclosliie referred to the acl~enial hairs of sonre of 
the Coinpositae. Tlie paper was atterward published 
i r ~  tht! A ~ n e r i c a n  natarali\t f o ~  January, 1833; and 
here we tint1 a figure showing the tubes i5sui11g from 
the hairs of Senecio. A be,iutiful experiment shom~ng 
these tube% or rather. tl1reat13, can be made with the  
achenr, of S. Douglnsii. Scrapinq a few of the hairs 
from an acl~ene, ~ n t l  placing them on a slide under 
the n~~croscope with a two-thuds objective, and apply- 
in? a drop of water to the slide, the threads are wen 
to uncoil. As soon as the water touche3 the hairs, 
the t ~ p s  seem to bitrat, and allow the tllreads to 
emerge, rL*piclly Lwistinq round a ~ i d  round in a vrry 
snalie 11ke nintlller. Tlie e x p e r i i t ~ e ~ ~ t  is a most satis- 
factory one, ant1 can br rea(1ily rnatle. These threads 
were noticed Ion: ago, 3s Lindley (Veg. king., p. 701-
703) ~pealru of Decaist~e having seen thern. Lindley 
says In regard to tlleni, "On placing one of these pa- 
pill8e in water, it i~nrriediately separates into two l~ps ,  
anrl these emit rnucilag~nous tubes, whicll isyue forth 
like wire-, spirally unroll in^ themselves, and fillally 
much exceed the papillae froni wllicli they proceed. 
Ti~ese  tubes are apparently formed by a very consid- 
erable number of threads placed one nporL the other 


