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was first loroposecl by Sir Jollii E~rans in 1866, has there-
fore Intel!- attracted thc favorable consideration of some 
inierican glacialixts, and in E11i.oyte has been chan~pioned 
by Xai~bcn in his -\ ery in te res t i~g  worli, '.The First Cross- 
iag of i:reenlznd." '4 llis theory sulvposes that within so 
late a part of the ear.til s historj as the Ice age, the nort21 
role ill&?-have rnorecl to tlie region of southern Gr0c.a-
lancl and retnrnccl, giving in tlie period of its cligression 
glacial ~ o n d i t i o ~ i s  for all t1:e lands adjoining the Korth 
Atlantic. Ocean, and the same for the antipodal, than sonth 
polar, portion of tlie glolje. B small observed variation of 
lt~tlturle, cliscovc~roil several )ears ago by Uerlilan and 
llnbsian astronomers, sc~oinell to give a foundation for this 
vicr~,  hut  vitliin tlle past two years the brilliant investi-
gations of Dr. 8. C. ( 'ha~~dler,sllowiug that these -\aria-
tions are of Ter? slllall a m o ~ m t  and in two sliort periods, 
one of fourteen aiid another of t-cveh e months, n hilo no 
apprecial~la secular change of latitude can be recognized, 
leave to us no basis for this t h e o ~ g  of tlie cause of accu-
inillatiou and clisal~penrnnce of ice-sheets. 

The third tlleory, nhicb the writer believes to be ap-
l)iicable, snEri(wt and acceptaljle for all the observed 
facts of the Glacial period, attributing the ice-sheets to 
high altitude of tile drift-beariu;: countries, has also been 
long ilnder consiileration, having been first suggested in 
1855 by Dana, but  failed until recently to ~eceive ade- 
cluatr aplxeciation on account of the  supl~osecl geologic 
improbability of sufficiently high uplifts of so extensi7-e 
~ o r t i o n s  of the earth's surface. Duriug the past few 
years, ho~vever, this neglected theory has received full nt- 
testation by independent e~iclence, apart from the facts of 
glaciation, that these countries, and also other part^ of 
the terrestrial coast, have been, in the same late geologic 
era which includes tlze Ice age, raised thousands of feet 
above their present height, to altituclcs cloubtless having 
so cool climate as to bring sno~z~fall i l~iring nearly the en- 
tire year, the niost favorable conclition for the forliiation 
of ice-sheets. This e\idence consists chiefly iv thc very 
great cleptlz found by sounclings in fjords and the sub-
rii~riue eontiuuations of river valleys, whore streams 
flo~~retlformerly ancl eroded their valleys, shon-ing tliese 
lands to have then stood far higher than now. 

Tile Kudson Tliver chanuel is tracecl somewhat more 
t h m  a Il~unilrecl miles out to sea, to a nlaxirn~nn cleptli of 
2,844 feet. Similar depths are kno\in by the United 
States Coast Survey anil British Adnlirultg soundings, as 
L'rof. J. JT. Spencer has poiliteel out, for tlie former 
(:ontinuation of the Xississippi and St. Lawrence rivers 
and in the entrance of the Gulf of Maine, betn-een Cape 
Cocl and Xova Scotia. 1111 about our northern and Arctic 
shores, from Maine aro~und to Puget Sound, abxlndnnt 
fjords prove the lancl to have been fornzerlg :nueh ele-
vated. On the coast of California, sub~narine valleys dis- 
oorex-eil by Professor George Davidson, of the C. 9. 
Coast Survey, reach to clepths of 2,000 to 3.120 feet; and 
Professor LeC'orrte has s l 1 o ~ ~ n  that they are of late Ter-
ti t~ry and QJuaternary age, probably contemporaneous 
nitli the submerged valleys of our Atlautic coast: ancl 
closely nhsociatod with the Glacial period. 1x1 the fluvial 
deposits of the lllississippi River, laid down while the ice- 
sheet was 17eing formed, Professor E. TT. Hilgarcl finds 
eoidence that the interior of our continent northmrarcl, 
about the sources of the Alississipl~i, \?as then ilplifted not 
less than 3,000 feet above its present height. Likewise 
tlie fjorcls of ,Cdcotlancl and its adjaceut island groups, and 
especial!y the much deeper fjorcls of Scandinavia, prove 
for that glaciated region an altitude thousands of feet 
higher than now, the nlasimum depth of the Sogne fjorcl, 
tlie longest in  :uorway, being stated by Jamieson as 4,080 
feet. I n  the same w:ty, Xew Zealand and Patagonia, for- 
merly glaciated, are remarkable for their abundant, long 

aiid branching fjords. But  the most surprising known 
babn~erged continuation of any ri-\ er valley is that of the 
Congo, which, according to Mr. J. P.Buclranan, is cleter- 
mined, by sounclings for a cable to connect commc:.cial 
stations on the nest Africnn coast, to be about eighty 
miles long, descending to the profouud. depth of 6,000 feet 
below the sea level. 

The Congo valley, only about four hundred miles south 
ol the equator, proves that the epeirogenic ul>liits, caus-
ing glaciation, were not limited to c l l i i t  bearing 16,3n10ns 
TYhere the uplifted areas 71 ere in so high latitudes, liobh 
i ~ o r t h  and south, that their precilriiation of moisture gave 
snox fall during all, or nearly all. the year, tiley l~egan  to be 
corered by s n o ~ ,~vhichbecame consoli~lated 1)oloa into 
ice and gre-m in depth to !rtlndrecls ancl tllousanils of feet. 

Why the earth during tlre Glacial period 77 as extraor-
dinarily deformed for comparatively short period5 by 
great epeirogenic nlovenreuts of elevatioli and correla t i~e 
depression of other tracts, is a more fundamental and not 
less di6cnlt  question, for which Ih m e  attempted an an-
s\?or in RD appenclix of n'rigllt's "Ice Agc in North Arrlec- 
ica," ascribing these n~oven~ents  to stress storecl up previ- 
ous to its relief b j  tlze folding, ovcrthrust and up~heaval 
of mountain ranges. This explanation, although &\erg- 
ing ~videly from forlnerly assunieil conilitions of conti-
nelztal stability, sce~vls yet well consistent with Dana's 
doctrine of tlie general 12ernvanencae of tl1e continents and. 
oceanic basins. 

SOTES ON THE DISTI'tPUUTPOX O F  SOXE OE' THE 

CCPNPFEES OF WONTN-V-S';STERN C_%Nll),%. 

BY 6. B. TPKRELL, O F  TIIE (lEOLOl31CLL SURVEY 03' CAX.iDB. 

THE folloning observations on tlie lirnits of some forest 
trees wele macle nhile conducting geological sumeys irl 
the interior of northnestern Canada. in the country ex-
tellcling from Lake Winnipeg northwestmar*cl to the 
Athabascu River. 

TVllite Spruce (Picea alha) is the lrlost iivzl~ortant 
timber tree of tliis -\vhole region. It occurs tl~rougli- 
out the heavily TI oodecl clist1ic.t~ froin Ricling aird 
Duck IhIountains, in nortlrern Jbanitoba, n o r t l l ~ ~  estmard to 
the great forest region b e t ~ ~ e e l l  Saskatchewanthe a i d  
Churchill rivers, and thence \restwarel be~o:id tile 
Athabssca. North of tlle uppel. part of Churchill Riv- 
cr it extends into the rocky grmiite country for a s h o ~ t  
distance and then clisal>peals, so tllat its general northeru 
lirnit is here reached at, or south of, the height of land; 
but  n hile the writer TT as travelling across Little Ikatchet 
Lake, in north latitude 58O10 and west longitude 105°45, 
a high sanely island n.as found on which was a srnall glove 
of tall white spruce, some trees v i th  a diameter of fifteen 
inches. None otbers mere seen mxyx-here in the vici~uty. 
This grove, thereforc, forms a little outlier iu the sill-
ro~uncling scattered forest of small 1)laclc sprucc and 
I3anksian pine, the hill of TT arm dry sand furllishing 1t 
with a sufiiceutly congenial ho~ize Extending in f~,onl the 
west the white spruce occurs on and around the sl1(tres of 
Lalie dthabasca, X~ut i t  does not appear. to groR at any 
g ~ e a t  clistance back from the lak:. %lack Sprucc~ (PLCP(I  
nigraj is usually a smaller tree tlrnn the last, anJ  is scat-
tered on the low lands e r e r p  here tliouql~out tlie forest 
regions of the I'ro~ince of nlauitoba, and the District of 
Saskatche~~an, but north of the C'!im.cilill &per, and south- 

east of Lake dtliabasca it oftei! ascertds to tho higher 

lands. I t s  northern limit for t l ~ l s  region has not yet bee11 

traced. Balsaill Fir  (Abies bnlia?)~i,a)grams to :t large size 

anlong the white spruce on the top and sides of the Duck 

Blountain in %Ianitolm, and bet\\ een the Baskatchewan 

ancl Churchill rivers in  the District of Saskatchewan. It 
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extends for a short distance north of the Chuchill River, 
where i t  appears to reac!l its northern limit. 

Tarnarac (Larir Avzericana) is found growinm on the low 
9

met lane1 from the northern eclge of the prairie region, 
northward as far as Lalie Atllabasca, bnt  its northern limit 
has not yet been reacheci. 

Ceclar (Thzcya, orcidr~ztalia)lias its general northnestern 
limit ea5t of Eake IYinuipeg, but  an isolated colony occurs 
on the hi821 ridge between JITinnipego6is and Cedar lakes, 
tn  o hundred miles clisiant from the general limit. No 
trace of cadar could be founci iu the intermediate country. 

Zed Pine (Pinu.. ?.e>zizo,a) also has its general nortll-
nestern lirnit some distance east of Lake Ycinnipeg, Lut 

outl3ing grove is said to occur on Mack Island, a large 
sanely island in she lake. Cones collecteci from trees on 
thls 1sli:nd auc1 unclo~1bte~71y belonging to bhis species, were 
sent to tbe nriter by X r  A. Neison, of Endthroat Piiver. 

Kcrnh Pine (Pinus I I C L , ~ I ~ ~ Z C L ~ Z C L )grows on the high stony 
~lloraiaic llills on the novtlieastern portion of Ducli Noun- 
tain, alld on the sandy ridges to the norbh. 

Fronl he;e it extends northr~rarcl ancl northwestward, 
keepiu5 north of the hea~ry mhite spruce forest. It is the 
prlxlcipal tree in the rockj and sandy region from the 
Churcdhill i?;ver noith;vnrcl to Black ltiver, where i t  grov s 
to a height of from twenty to forty feet, ancl to a diameter 
of froni eight to txelve inches. On tile Itlore level sandy 
plains i t  here forms typical pine barlens, the trees being 
thinly scattered over the surface, n hile the land beneath 
then1 is quite devoid of u n d e r g r o ~ ~ t h  and there is little or 
no fallen timber, so that the vhole country has a parli-like 
aspect On the rocky slopes i t  has taken root in the nich- 
es and crevices, and is usually sslrnteil and very i r regula~.  
It e\toilcls north of Black Hiver and Lake Athabasca, ancl 
~ t snorthern limit has not yet been tvnced. 

-
'FBE AFFINITBES O F  BSS,,)UE !:BND BERGEB 

BY CdKON IHhdC ThYLOf?,AI. A., L L  D , LITT. D., YORE, ENGLAND. 

Is the Transactious of the Berlin Bcaclerny for June, 
1893, Professor V o ~ i  der Qabelentz has publishecl a paper 
in which he endeavors to establish a connection between 
Basque and the laiiguages belonging to the Berberfalnily 
of speech, such as lcabyle and Tuareg. IZe admits that 
the results of his comparison are small, the languages 
differing in structure of speech, in gender, and in most of 
the format i~~es But he urges that they had certain anal- 
ogous laws of phonetic change, and that there is a re-
semblance in a fk~vculture words, niaialy the names of 
anirnals and of artlcles of dress. The paper is one of the 
numerous examples of the way in which pure philologists 
may be led astray by want of an aclequate acq~nintance 
with anthro13ology. The author bases his att tmpt on a re- 
cent paper in Az~slat~don the craniological reseniblaiice 
bet~veen the Berbers and the ancient Iberians. He  tllea 
:issuliles that Basque represents the ancient Iberian speech, 
whereas Van Nys and Vinson, the two highest authorities, 
collsider that i t  is impossible to explain such rem:$ns as 
\.ie possess of the ancient Iberian by means of Basque. 
Broca, moreover, h:ts proved that while the skulls of the 
Spanish Pasques resemble, to some extent, those of the 
Iberians, the sliulls of the French Btlscyues belong to a 
ciifferent t jpe.  It is no31~ believed that the race to n hich 
the Yrencll Basques belong inzposed its language on the 
Spanish Gasrlues, n feebler people of the Iberian type. 
I S  this is the case, the results obtained by Von dar Gahel- 
entz nould be easy of exylanation. A conquered people 
acquiring the language of their conquerors n ould retam 
their own phonetic tendencies, and at  the same time wonld 
incorporate into the acquired language certain classes of 
words such as those which agree in Basque and Iberian, 
notably the nalnes of articles of dress and of domesticated 

animals. I n  short, the ancient Iberian may have affected 
Basclue iiluch in the sanie way that Celtic lias affected Eng- 
lish and French. It has introduced sundry phonetic ten-
dencies, and some loan words belonging to certain classes. 
Hence 3%-e nlay still hold fast to the old conclusion that 
the nearest afnnities of Basque are with Accadisn and 
the languages of the Ui.fi1-Altaic type. 

LETTERS TO T H E  EDITOR. 
2d*~tCorrespondentsare requested to be as brief as possible. The 
~vrlter 'sname is in all cases required as a proof of good faith. 

On request in advance, one hundred copies of the number con-
taining his conllnunication will be furnished free to any corres-
poncleat. 

The eclitor \\,ill be glad to publish any queries consonant ~v i th  
the character of the journal. 

T H E  SO-CALLED OF G R E A TSALTL.AKE.SAND 

THEwhite deposit m l ~ i c i ~  and the 
covers Garfield ;',each 

adjacent shore of Great Salt Lake, Utah, although common- 
ly called sand, does not consist of true sancl. An exaiui-
nation under a low magnifying power, such as that aiyorded 
by a common pocket lens, shows that all the particles or 
grains coniposing this so-called sand are very smooth and 
shiny, many being globular, others ovoid, and others 
dumb-bell and club-like in form. None of thein present 
anguli~ror irregular surfaces, and none haye sharp edges 
or points. T h e n  treated with hydrochloric or nitric acid 
this oiilitic "sand" rapidly clissolves with energetic effer- 
vescence, leaving but tiny little specbs of silicious matter 
behind, which latter forin nuclei in the centre of the oiilitic 
grains. The solution thus obtainecl contains lime. A 
very careful scrutiny under high nlicroscopic powers shows 
the most of each grain to consist of a white, fibrous or 
sonlemhat crystallized mineral, with a central enclosed bit 
of clmk gray mineral, that which is left as silicious un-
dissolved matter after the acid treatment aforesaicl. I n  
fact I have found a few grains containing nuclei so large 
that they coulcl be readily seen by the unaided eye. It 
appears, therefore, that each grain of this deposit is a 
noclule or concretion, consistiqg of mhite crystalline cal-
cite, containing a minute bit of silica or silicious matter 
as a central nucleus around which the caicite has collected. 
Soille rnonths ago Professor Ronlpletz reported traces of 
what he regarded as an alga in oBlitic sand from the 
shores of Great Salt Eake. But Dr. George Jennings 
Hinde, F.G. S., of London, who has made recent exanii-
nations of samples of this oiilitic "sand," writes nie that he 
has not cliscovered any evidence of organic orgin in it,. 
I n  all other respects Dr. Piincie's observations seem to 
agree with those made by me during the past year. 

AENRY~HONTGOXERY. 
University of Utah, Salt Lake City. July 3r. 

NATURE'SROTATION OF CROPS. 
1111open sandy field which the writer has passed sev-

eral tinles a week, for the past tcn years, has illustrated 
well this fact. 

No record has been kept, but  for the past five years, my 
recollection is accurate, and for a longer period, P sm sure 
that the "crops" have been of the character stated, though 
the order of succession lnay not be strictly correct. 

Seven or eight years ago there was a yield of ~lnot l~ern 
b~en?iiswhich was phenomenal. The follonine year there 
sTas sc.arcely a plant of this species to be noticed, but  a 
fine crop of niulleili succeeded. Daisies followed the mul- 
lein, she next year daisies and golden rod (X ?~enzo~alzs). 
The year after the solidago took full possession and was 
a most magnificent crop. The year following but little 
golden rod conld he seen, ancl very few dalsies. Last 
year TI as the most magnificent crop of B ~ / I J ~ T Z ~ L L ~petfor-

crtunz I have ever seen. When in blossom, the field mas 

one mass of solicl color; it seeined the petals must touch 



