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combination whatever of natural  bodies to  derive a n  u a - T H E  G R E A T  L A K E  BASINS. 

limited amount  of mecllanical force [energy], o r  on the as- 

sumption tbat  a l l  actions i n  nature can be ultimately referred BY P. J. FARNSWORTH. 


t o  attractive or  repulsive forces, the  intensity of which ile- 
pends solely upon the distances between the points by  which 
the forces are  exerted." H e  showed also that  it  was imma- 
terial wbic l~  of these maxims was assumecl, as the  other  could 
be a t  once obtainecl from it. H o w  by the aid of either of 
these hypotheses we pass from the  equation given above to 
the l aw of the conservation of energy is of course well known. 
The point to which it  seems necessary to  d raw attention is 
that  some hypothesis is required, and  tha t  either of these is 
sufficient for  the purpose. 

As the seco i~d  of Helmholtz's maxims is simply a n  exten- 
sion of the  third law of motion, and  a s  Newton's three laws 
have  obtained such wide usage, it  would seem to be desirable 
to  adopt the second maxim as a fourth l aw of motion. Were  
me to select the first maxim, it  would be necessary to  re-cast 
o u r  fundamental  hypotheses a1together.l Possibly i t  might  
be advantageous t o  tnlre this course, t o  make, a s  Tait sug-
gests, the  laws of the conservation and  the transformation 
of energy our  fundamental hypotheses, and to banish the 
conception of force to the limbo of once useful things. But  
i f  Newton's laws are  to be retained, they should be supple- 
mented by the second of Helmholtz's assumptions. 

I t  is a t  once obvious tha t  this fourth law will, like the  
third, be independent of points of reference; and  i t  follows 
t h a t  the  law of the conservation of energy will hold rela- 
tiveiy to  al l  points by reference t o  which the  second law 
holds. This conclusion is inconsistent with Newcornb's 
assertion tbat  this law " assumes that  we refer the nlotions 
of all  the  bodies whose energy is considered to some foreign 
body of infinite mass, from which emanate the forces which 
give motion to the system." According to the  above, this 
l aw may of course be expressed relatively to a particle of 
infinite mass, and,  if thus expressed, the forces which give 
motion to the system nlay be supposed to emanate from tha t  
particle. But  i t  m a y  also be expressed relatively either to  a 
particle of finite Inass free from the action of force, o r  to  
the  centre of mass of the systern itself whose energy is con- 
served. 

4. Reduction of the Laws of Motion. 

Final ly,  the four laws of motion may obviously be re-
duced to two. The first has  already been seen to be a par- 
ticular case of the second. The  third is  involved in the 
four th ;  for when i t  is asserted that, natural  forces are attrac- 
tions or repulsions, it  is implied tha t  their action a n d  reac- 
tion a re  in  opposite directions, and when it  is asserted tha t  
they may be expressed as  functions of the distances of  the 
particles between which they act, i t  is implied that  their action 
a n d  reaction a re  equal. The four laws thus reduce to two, 
which rnay be enunciated somewhat a s  follows:- 

The Law of Force. -Relatively to a n y  particle free from 
the  action of force, the  acceleration produced i n  another  
particle by a force is proportional to  the force and has the  
same direction. 

The Lazu of Stress. -Natural  forces may  be considered 
to be attractions o r  repulsions whose magnitudes vary 
solely with the distances of the  particles between which 
they act. 

I Many writers illogicnlly select the flrst maxim as a fourth lsv. See Prc- 
fessor Johnson's paper cited above; also my Kinemstics and Dyoamice, 
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THE problem of the  origin of the Great  Lalres has for  a 
long  time engaged the attention of the scientists, who  have 
come to a variety of conclusions, none of them very satis- 
factory. Subsidence, ice action, glacial scooping, a n d  Pres:- 
dent  Chamberlin's theory tha t  they were hollows made b y  
accumulating ice bending down the  earth's crust. 

A11 artlcle i n  Science of J u n e  3 presents a more plausible 
theory, that  they a r e  vallies of erosion. made by some great-
river, giving a s  evidence the m a p  of Dr .  Spencer, pointing 
out  the discoveries a n d  probable deep pre-glacial channels  
leading into the St. Lawrence a n d  the Atlantic. Professor 
Spencer, i n  his paper on  H i g h  Continental Elevations, read 
a t  the Scientific Association a t  Toronto, 1889, sums u p  by 
saying, L'The lake basins a re  merely closed-up portions of 
the  ancient St. Lawrence valley and its tributaries." " The 
lake basins a re  al l  excavated out  of P a l ~ o z o i c  rocks except 
a part of that  of Lake Superior." 

If we go  back i n  geologic history to  Azoic times we find 
that  the first emergence of the continent was the V shape& 
land  around Hudson's Bay, a n  open sea below ~ t .  Next, a n  
emergence of a point below the  V ant1 a line of height ex- 
tending along the l o v e r  side of mhat we call the river a n d  
gulf of St. Lawrence. A sea or  strait  exter1di.d round t h e  
primitive land from the  Atlant ic  to the A r c t ~ c  Ocean on tlie 
north-west. After the  elevation of the trough a t  the north- 
west. a n  inland sea was left coverlng Superior, Michigan. 
Huron ,  a n d  Ontarlo, leading into the St.  Lawrence Gulf.  
I n  time there was elevation and  subsidence a n d  flexion of 
strata, a s  pointed out by Professor Spencer, and  the g r e a t  
basins were left as  interior seas. There was a large water- 
shed to the north that  conlpelled a n  overflow, tha t  made  
its way in the deep channels that  have been discovered, 
a t  some time out of Ontario, across New Y o ~ K ,  then,  i f  there 
was continental elevation, making  the  deep channels  down; 
the valley of theSt .  Lawrence a n d  fa r  out  into the  Gulf,  
L a k s  Champlain was a pool i n  a fissure of the Azoac world, 
tha t  was connected with the open channel  i n  the  Archenn 
land.  

The ice period so obstructed the  old outlet tha t  hen it 
was melting, the super0uous waters of the  great  basins were 
poured into the  Gulf of Mexico through the  I l l i n o ~ s  and  
Wabash rivers. When  the Ice disappeared, the  old outlet had 
become obstructed b y  flexions of strata and mountains of 
drift. I t  is evident tha t  Lake Michigan had a channel  
through Georgian Bay, and  thence into Ontario. I t  is not 
yet apparent where the deep channel  for the waters of Su-  
perior came in,  o r  tha t  it had  a n y  such. I t  has  a n  insignifi- 
cant  but sufficient outlet through the  St. Mary's R ~ v e r .  
Michigan and  H u r o n  reach Ontario over the St.  Claiy flats 
and  through the shallow trough that  holds 1,alze Erie, which 
probably is of post-glac~al age, and  then into Ot~ ta r ro  dovin 
the hill that  is being cut  back by the falls of Niagara. 

The  great  lakes were deep seas before the  world was cold 
enough for ice, a n d  were great basins before glaciers were 
possible. 

One could hardly conceive how glacial ploughing coming 
from the north 01. north-east could make chasms a t  such an-  
gles to each other. I n  regard to  cu t  of channels of erosion, 
i t  would require a river from the south-west a n d  north-west, 
from Michigan a n d  Superior, of such maguitude tha t  great  
valleys o r  traces of them ~vould be left. Lake Superior IS 

360 rniles long and 150 miles wide in  some places, with a 
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depth of 1000 feet, with a probable 100 o r  200 feet more cov- 
ered with sediment 600 feet above tide-water, which woultf 
make i ts  bottorrt 500 feet below sea-level. To conceive i t  a s  
a n  olcl viver channel would require a n  elevation of the conti- 
nent  o f  1500 feet above its present level. I t  is, moreover, 
surrounded by high rocky shores hav ing  few r i rers  corning 
into it, e s  its ~va te rs l~ed  was never large and not channeled 
by fjords. 

Ti.1er.e may have been a n  elevation of the continent,  but  
the lakes went up  with i t ;  there was uiidoubtedlp ice but the  
Lakes were there before i t .  They are  pools left b y  the old 
hzoic Sea. 

C l i ~ t O l l ,1 ~ ) ~ d  -

KOTEJ AND YEWS. 

INthe latest quarterly statement of the Palestine Exploration 
Fund a. we learn from Nature, i t  is said t,h;rt consi(1erable prog- 
ress i.; being made with the Akka-Damascus Railway, tlte route 
of wliich, after ~ a r i o u s  expensive surveys, has been definitelj de- 
cided upon. The line chosen is practicaliy that tirst ruggested by 
Major Conder, R.E. sevtral years ago. Beginoirtg at  the great 
fortress of Acre. the railway \\>ill run down the plain of Acre 
parallel with the sea, throwing out a branch to Haifa. at the 
northern foot of Nount Carmrl, ;ind thence to and across tbc plain 
of Esdraelon, passing nnar Nazareth to Shunem and Jezreel. and 
through the valley of Jezreel. skirt'iog the slope of the hills, to the 
river Jordan, which will be crossed within sigtit of Bethshean. 
The Jordan here offers exceptional facilities for the erection of the 
railway bridge, consisting of two spans. Not only are the two 
opposite banks of the river fornled of solid rock, but the centre of 
the river contains a large block of siniilar rock, from which each 
span of the bridge will he thrown to the east and west hank re- 
spectively. From the Jordan the railway will ascend the slvpe of 
the Jaulan Plateau? along tlte crests that close the eastern shores 
of the Sea of Galilee, this ascent constituting the only difficult por- 
tion of the line, but which the surveys now made show to be rnuch 
easier of accomplishn~mt t,ban was originally anticipated. The 
plateau near EL'S1 being reached, an easy gradient w ~ l l  carry the 
line by Seil XaWa and Kesweh to Damascus. Passing through 
the finest plains of western and eastern Palestine, the railway 
will be one of great importance. The authorities of the Palestine 
Exploration Fund are of opinion that its construction can hardly 
fail to lead to important arc11:~ological dijcoveries, and the coni- 
mittee hope to make arrangements for obtaining full information 
respecting these. 

- The Kern Bulletin for Xay and June, according to ntcture, 
contains eeteral contributions which will be of great interest to 
botanists and to various classes connected w ~ t h  tl e industrial ap-
plications of botanv. One of these contributions is a valuable 
report (with a plate) by Mr. George Massee on a disease that has 
attacked vanilla plants in Seychelles. In the same number are 
printed the second of the Decades Kewenses Plantarum No\ arum 
In Herbario Horti Regii Conservatarum, and the second decade of 
new orchids. An excellent illustrdtron of the way in n hit-11 the 
authorities a t  Kew seek to promote ~ t~dus t ry  is affotded by a coi- 
respondence on Sanserieria fibre from Somali-land. The increased 
attention devoted to the production of white rope fibres in the 
western tropics appears to have ltarl a stimulating effect in  the 
East Indies. and now the production of fibre from Agave vrvq,ara 
in Bomhag and hIanila 1s foIlo\ved by a fibre obtained t ron~  Somall-
land froni a s~ngular species ot Sansevier~a. This fibre was first 
receix-ed in this country as an '' Bloe" fibre. I t  was soon noticed, 
however, that ~t possessed characteristics differing from all ordi- 
nary "Aloe ' fibre, and e request war made to the Foreign Office 
that Colonel Stace should be invited to obtain for the Royal Gar- 
dens a small sarr~ple of the fibre, a large leaf from the plant yicld- 
i t ~ git, and, if possible, a few small plants for growing in the Kew 
collection. In  due time the specimens arrived in excellent order, 
and it was found that the fibre is one of the many so-called Bow- 
string Hemps, and probably yielded hy Sar~seuieria Ehrenbergii, 
a plant first collected by Dr. Schwe~nfilrth Little or nothing 

mas known of it until it was described by Mr. J. J. Baker, F.R S., 

in the Journal of t , l~e Linnean Society, Vol. xiv., p. 549. Its 

locality is there stated as "bet~veen Atllara and the Red Sea." 

The plant is described in a letter to the Fo.reign Office? written by 

Mr. D. Morris, as a very interesting one, and he adds that its ex- 

istence as a source of a valuable supply of fibre will be sure to 

aivaken attention among commercial tilen in Great Britain. 

Messrs. Ide and Christie, writing to JIr. Morris, speak of the fibre 

as an excellent one of fair Icngt h and with plenty of " life." & '  I n  

character," they say. " it s t r o n ~ l y  re~emblen the b ~ s tSisal hemp. 

w i t h  which we should have classed it Ihut for your statement t,hat 

it is derived from Sansevieria. With the exception of its color, 

its preparation is perfect. and, even as it is. we value it  to  day a t  

g25 per ton. WPare of opinion that if care were taken to improve 

the color a considerablg higher price would be readily attainable, 

perlraps as ~ n u c h  as £50 1)cr ton, if a pure white Libre could be 

attained without loss of strenqtl~ and lustre." 


--The Harver p~,oceP. c ~ fcase-hardrt~ing,which has been so suc- 
cessfully applied to giving a hard surface to :rrmor plates, is carried 
out as follorvs, according to Engir~eering: The plate to be h a t e d  
is made out of rnild steel, containing, say, 0.10 per cent to 0.35 
per cent carbon, and, after being fornietl tn its final shape, is laid 
flat\vise upon a bed of finelr-powdered dry clay or sand, which is 
depositet3 utron tbe hottot~r of a fire brick cell or compartment 
erected within the heating chamber of a suitable furnace. The 
upper snrface of the plate is then coverecl with powdered carbon- 
aceous material, \vliich is tightly packed. Above this is a layer 
of sand, and over the sund is l a ~ d  a heavy covering of fire-bricks. 
The furnace is then lighted and rsised t,o a temperature sufficient. 
to rnelt cast-iron, and this heat is maintained for a greater or lesser 
period, accortlinp t,o the amount of carbonizing to be effected. 
About 120 hours are said to be required for a plate 104 inches 
thick. On removi~l from the furnace such aplate is found to ha\ e 
had the compcsition of its upper surface changed. At a depth c f  
about 3 inches from this surface the percentage of carbon has 
been raised by about 0.1 per cent, which increases progre~sively 
as the outer surface is neared, when the amount of carbon rnay 
rise to 1per cent. I t  is said that this proceiP, though as will tre 
seen, it rtsetnbles the ordinal y cemerltation process, does not came 
any blistering of the surface of the plate. This the inventor at- 
tributes to the high temperature a t  \vhialr it is carried out; ' r i t>t  

it is also sngge~ted that the absence of blisters may be due to tllr 
hotnogeneity of the rnetal u ~ e d ,  which, unlike the vvroughl-iron 
bars used in the cementation process, is free from cinders. 

-An interesting addition tot he much-vexed Sumero-Akkad~an 
question has recently been made by an Ottoman scholar Ohanues 
Sak~ssian Effendi, an official in the Treasury depaltment at  
Constantinople, has issued privately the first instalmeut of a w o ~ k  
intended to prove that the non-Semitic idiom of the cuneifor 111 

inscription is related li~~guistically to Armenian, Turkish, and an- 
cient Egyptian. He strenuously conlbats the theory of the Itt v. 
C. J. Ball, of the affinity of Akkadian and Chinese. Thzt 
Akkadian or rather Sumerian XTas related to Turkish or to Ar-
menian is by no means inherently improbsble. We can hardly 
admit being convince? by the author as yet, and would prefer 
awaiting sonle ethnologic evidence before reaching a conclu~ior~, 
But we cannot fail to ~ e l c o m e  to the ranks of students of tt~e 
ancient civilization of Mesopotamia the first subject of the Ern-
pire of which Rlesopotamia is a part, who has busied himself \\ ~ t h  
cune~forn~studies Tuxkey has produced investigators in all 
branches of modern science, a classical arch~ologist  and explorer 
like Hamdi Bey, a Turkish lexicographer like the late Xhrnt~d 
Vefik Pacha, or a man like Tewfik Bey Ebuzzia, the historian of 
Turkish literature, a writer on military matters like Djeva Pabha, 
the present Grand Vizier, or a student of pure mathematics llke 
Tewfik Pasha, the present minister of public works. Sakiman 
Effendi is the first Ottoman who. to our knowledge, has written 
on a subject connected with cuneiform research, and we take the 
appearance of his brochure as an omen that these studies will be 
seriously taken up a t  the lrnperial lluaeum in Constantinof~le. 
A catalogue of the cuneiform ot~jects preserved in that m:lseuin 
w 3uld be eagerly welcomed by the learned world. 


