
S C I E N C E .  


The long-disputed questions as t,o the ancient bed 
of the Amu Daria, or Oxus, appear to have received 
a film1 settlement in the publication of the studies of 
Konsliin of St. Petersburg. According to him, t,he 
river has never directly emptied into the Caspian; 
but it is probable that  at  some period an  indirect 
co~l lmunicat io~~ existed betxveen them through has 
Sari-Ramic11 IJalce and the Uzboi, which drained it. 
Tile lake was of much greater area, and its overflow 
reached the Caspian by the Uzboi: its character was 
saline or brackish. Were this state of things restored, 
we sllould have an inlmense Turanian sea, cornposed 
of a nortl~ern basin corresponding to that of the Sea 
of Aral, and a soutliern one corresponding to the 
Sari-Kamicli area, connected by a wide but shallow 
nee11 of water. Into the forrller the Sir-Daria would 
empty, with the Sari-Su aild the Chiu: into the lat- 
ter, the Osus, the Tedient, and the AIur.gl16b. Tile 
overflow of brackish water would find its way by the 
Uzboi to the Caspian. 

Those interested in the qnestion of lalres ~vit11 two 
outlets would dome11 to incite exploration of Frances 
Lalre in the North-west territory. This lake, discov- 
ered many years ago by Robert Ca~npbell, noxv of 
Winnipeg, was reached by him froin the head waters 
of the Liard Iliver, ascending, accordi~ig to his ac-
count, a srnall stream actually proceeding from the 
lake. To his surprise, on the other side he found a 
corn~nnnication, during the time of high water, ~v i th  
the head waters of the Pelly River. In  186.5 infor- 
mation received from officers of the IIudson-Bay 
company at  Victoria, by those of the International 
telegraph expedition, v a s  to the effect that the Pelly 
commurlicatio~l xvas tlie chief one, and that a lower- 
ing of it,s bed l ~ a d  t,urned the drainage permane~ltly 
north-x~,estward, and the connection with the Liard 
had become ne:trly or entirely dry. This has since 
been indicated on most charts: but, as the lake cov- 
ers some four hunilred atid fifty square miles, fuller 
and confirmatory eviiience would be very desirable. 
The Liard is an afnuent of the iJIaclcenzie, and llie 
Pelly of the Yulro~l River. 

Trr~s veto of tlie appropri;\tion for this survey by 
the late goverilor of New Yorlc c:tused only a partial 
suspension of ils functiolis. The survey exists by 
reason of an organic law creating the cormoission, 
and defining its powers. Only by the repeal of this 
law can the survey be abolished. I ts  ~vorlc has been 
confined to a triangulation so accurately executed as 
to form a reliable basis for all local surveys and topo- 
graphical work; but the value of such careful meas- 
urenients is somenhat difficult for the unscientific 
marl to understand, and the results are not immedi- 
ately apparent. 

To  remove all doubts regardir~g the excellence and 
economy of the work under their control, the com- 
rliissioners requested an investigation by the U. S. 
coast and geodetic survey. After a full examination 

of the records of eight years' work, Superintendent 
Hilgard transmitted them to the state authorities, 
with his full indorseme~~t.  

By this appeal to a most competent authority, the  
commissioners and director of tlie New-York state 
survey have established the fact that the work slomly 
accomplisl~ed with small appropriations since 1876 
has been done in tbe best way and at  a small cost. 
Their report just made to the legislature, having vi11- 
clicated the work of the past, recomnlends a radical 
change in the future policy of the survey. I t  is 
urged that  New Yorlc shoulcl he warned by the ex- 
periencc of RIassacliusetts that a triangulation not 
immediately followed by a detailed topographical sur- 
vey gives but little satisfaction to the people. 'Tile 
citizens of a state want reliable maps which they can 
use, not mere skeleton maps which are only available 
for surveyors. TIie board therefore recommends 
that the legislature enlarge its powers, and increase 
the appropriations for the state survey, so that topo- 
graphical surveys may be at  once bogun in nt least 
three counties, and be carried forlvarrl on such a sc;~le 
as to perinit of the econornical performance of t , l~e 
worlc. Tlle cost of the topographical vo rk  is esti- 
mated a t  from ten dollars to tx~renty dollars per square 
mile, depending upon the character of the country, 
and the scale of expenditure recommended is forty 
thousarid dollars per annum. For this sum, com-
plete maps of from three to five counties could be 
rnade each year, and the maps, by counties, isiued 
within a year after the field-worlc is done. It is p~,o-  
posed to have the U. S. coast and geodetic survey 
complete the priinary and secondary triangulatioiis, 
leaving the funds of the state to be used for tertiary 
triangulation and topographical worlr. 

The experience of the director of the surrey, ~ ~ r l i o  
is by law the engineering member of the state board 
of health, has proved conclusively the wide-spreird 
need of topographical maps to aid in the sanitary 
worlr of the state. The cornrnissioners therefore 
affirm that there is pressing necessity for topograpl~i- 
cal maps for sanitary morlcs on water-supplies and 
drainage; that no survey can meet the wants of the 
people that does not result in a reliable niap suf- 
ficiently detailed for ordinary practical and scientific 
pnrposes; and that  the people have a right to expect 
that the benefits of the survey will be made imule- 
diately available in the form of useful maps. 

PROPOSED hT131T 11JETHOD OF ilfEASU1~8-

I N G  7'HE IIBIVSIY'Y O P  TIIE EARII'II. 


TIIE only linown way of measuring the density of 

the earth is tlnough the 'gravitation constant,' wllicll 

expresses the attraction exerted by a lalolvn mass a t  

a given distance. The bodies whose attractioris have 

been measured are either mountains or portions of 

the earth, as i n  the well-Bno~vn experime~its of Maslie- 

lyne and Airy; or portable maqses of lead, as used by 

Bailey and others. The difliculty in the way of the 

former experin~ents is the necessary uncertainty of 

the density of those portions of the earth's mass in 
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ancl below a mountain, or within ariy other extended 
region. The difficnlty in the way of utilizing the 
masses of lead is the extreine minnteness of tlie at-
traction exerted by any n~anageable mass. OIL the 
whole, however, the latter melliod, in the hands of 
Bailey, Reich, aud others, has bee11 the more reiiable 
of the two. A few years since, tlie late Professor 
Von Jolly of RImiicli nndertooli to measure the atlrac- 
tion of a globe of lead about one metre irl diarrieter, 
upon a weight in tlle pan of a balance. Tlie arm of 
the balance was a t  a height of twenty-one metres over 
the Ieatlen globe, and tlie pan wllicll Iield tlie weight 
mas suspended by a wire of tliat lengtli. I t  mas bal- 
anced by a veight in the otlier par1 iinmediately below 
the balance, so that  the attraclion was exerted only 
upon one weight. 

A modification of Jolly's inethocl was recently de- 
scribed in a paper read before the Berlin academy of 
sciences, by Artliur ICijni~ and Franz Ricliarz. Tliese 
geritleirien propose t,lie follo~ving lnodification of tlie 
1011: suspension. They will cast a great blocli of lead 
in tlie shape of a parallelepiped. On the liorizontal 
surface of this blocli will be placed arl ordinary bal- 
ance, the scales of which shall swing very near the 
surface. A vertical hole will be bored through the 
block, directly nnder the point of susperision of eacli 
scale of tlie balance; and a, second pair of scale-pans 
will be suspended below tlle blocli by wires attacl~ed 
to the npper scale-pans, arid pnssing tlirougll these 
openii~gs. Tlius the balance mill consist of two pairs 
of scsle-pails, -one pair below, the other above, -
wit11 the leacleil mass between them. Tlie masses 
whose attraction is to be nleasured will be placed, the 
one in the npper, and the other in the opposite, lower, 
pan of the scales. The attraction of the bloclr will 
make tlie lower one lighter, slid the upperone Ileavier. 
The positions will tlieri be cllanged by rernoving the 
weiglit in the lower pan to tlie pan iinmediately above 
it, and vice versa. Then tlie attraction of the bloclr 
will rnalce heavier tlie meiglit which was before lighter, 
and vice uerscc, thus causing a difference in the weights 
an~o~rn t ingto fonr times the attraction of thc bloclc. 

I t  is proper to add that this \veiglling method is 
subject to a good deal of criticism.. So far as we are 
aware, its original inventor was Mr. C. S. Peirce, wlio 
proposed to utilize the IIoosac tunnel for the purpose, 
-to bore a liole from the surface of the earth verti- 
cally to the t~ulnel,  and use i t  for the passage of a 
mire to hold a weight supported by a balance at  the 
surface. I t  was found, liomever, tliat the air-car-
rents, and otlier sources of dist,urbances, were suclr 
as to render t l ~ e  metliod inapplicable. I t  is dificnlt 
to see how Von Jolly's apparatus could have been 
free from tile same difficnlty. The attraction of Eiis 
leaden spliere could o~i ly  have beer] one five-millionth 
part of tlie weight, -a fraction wliicll is aboat tlie 
extreme limit wit11 which it is possible to effect a 
weigliiiig n~ lde r  the most favorable co~lditions. With 
a bloclc of ariy rrlanagcable size, the attraction by the 
nlethod of Kiinig and Richarz will hardly reach a 
rililliontll part of the weight. Still the authors are 
making arrangements to execute their experiment, 
and pllysicists will loolr with interest for its result. 

THE P R E ~ I I S T O I ~ I CCOlVCI1ES.S A T 
LISB0AT. 

THEprcilistoric studies i n  Portugal of the 
late lalnented Carlos Ribeiro have already been 
b r o ~ ~ g l i tto  our reatlcrs' noticc (Science, Dec. 
14, 1853). 1Ie was thc lending spirit' a t  thc 
Lisbon congress, a s  well as  i ts  gcnernl secre-
t a r y ;  and liis long illness clatiug from that  
tinic, ancl his dcath, wliich took placc Kov. 13, 
1882,account for tllc clelay in  tlic appearance 
of tliis long-espectccl ofEcial report. It has 
now been givcn t o  tllc world in tlie most sntis- 
factory manner, with beantif~ll t ~ - p o g r a p l ~ y  and 
ample illnstrations, unclcr the cliargc of big. 
Dclgado, who has succeeclccl t o  tlic position of 
director of tlie Geological b~lrearl of Portugal. 
T h e  freshness of it ,  liomcrer, i.; somewhat im- 
pairecl, owing t o  tlie full rBst~m6 of the pro- 
cccdings, that  was gircn by Cartailhac in  the 
iWcctLriucirn, Norember and December, 1880. 
aiicl by I'rofessor Bcllucci, a t  even greater 
length, in  L'c~rchioio pey l'al~tropologicc,e I'et-
~zoloyict, rol .  xi.  fasc. 3. 

It was undcrstoocl that  thc  chief interest of 
tliis congrcss mould centre abont thc cliscus- 
sion of the first question proposed : "Are  there 
any  l)roofs of tile csislcncc of inan in Portugal 
during tile tertiary cpoch ? " llibciro slid the 
Portuguese geologists desirecl that  foreign gc- 
ologists and prehistoric arclieologists s l i o ~ ~ l d  
r is i t  and tlloroughly sttidy a t  least one of the 
localities from which the sr~pposecl tertiary 
flints hacl mainly come. All tliis was nccom- 
l?lisliccl, ancl thc results are  nlreacly well linomu. 
A n  excursion (somewllat of tlic nature of a 
picnic) was made to the desert of Otta , '  
abont thirty nliles north of Lisbon, where Pro- 
fessor Cellucci of Perugia ihuncl in place, i11 a 
nlioce~ie cleposit, a flint flake with n well-1n:~rlred 
' bolb of percussion.' This  was seen by sev- 
eral witnesses before i t  was cletached, ancl by 
iiinny csperts  was pronounced t o  be of un-
cloubted human origin. T o  the writer, hom-
crer ,  the engmvecl figare of it  does not appear 
entirely conrincing. Upon their retnrn, the 
series o f  flint objects discorered in this locality 
by  Iiibeiro, during the past twenty years, was 
submittccl to the judgment of n coinmission of 
nine experts. Their report, ancl the discussion 
that  ensued thereupon, tlerclopecl n great  dif- 
ereace of opinion. Upon the geological ques- 
tion all were i n  accorcl wit11 the Portuguese 
geologists, that the locality was t l ~ e  shore of a 
iniocenc lalie. I n  regarcl to  tlie archeological 
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