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teristic curre of a writer,-that is to say, i f  a 
curve is constructed from one hundred thoueand 
words of a writer, taken from any one of his pro- 
duction.., then a second curve constructed from 
another hundred thousand words would be prac- 
ticaliyiderltical withthe first, -and that this curl e 
would, in general. differ from that formed in tlre 
same way from the composition of another writer, 
to such a n  extent that one could always be dis- 
tingiiihh~d fro111 the other. To demonstrate the 

though not probable, that t8.o writers ruight show 
identical clzaracteristic curves. 

T. C. MENDENHALJ~. 

TIDAL OBSERVATIOI\TS' OE' THE GREELI' 
ZArPED1TIOAT. 

THEprincipal tidal ohservatioas were made at 
Fort Conger, on Lady Franklin Ray, by various 
mem hers of the expeclitionary force working under 
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existence of sucE~a. curve will require the enum-
eration of the letters in several hundred thousand 
words from (:ach of a number of writers. Should 
its existence be estahlinhed, the method might 
then be applied to cases of disputed authorship. 
If striking d i f f r r e n c ~sare founcl hetween the 
curves of known and suspected corlipositions of 
any writer, the evidence against iclentily of author- 
ship would he quite conclusive. If the two com- 
positions should procluce curves which are pmcti- 
cally identical, the proof of a cornmon o~ig in  
wonla-1 be less convincing ; for it is possible, al- 

direction of Sergt. Edward Israel, and with n 
general supervision by the conllnanding officer of 
the expedition. They co~isisted of hourly helghts 
of the tide frorn Aug. 20, 1881, to July 1, 1882, 
and the times and heights of high and low waters 
from Ang. 20, 1851, to June 30, 1883, l ~ o t h  series 
read from fixed staff gauges and practically cou-
tinaonr. A broken series of high and low waters 
flom July 1 to Aug. 8, 1880, obtained under un-
favorable conditions, were not used in the discus- 
sion. There were also short senes at  seven out- 
lying stations on the coastr of aleenland and 



Grinnell Land, and a casual observation of high 
water a t  llie head of Greely Fiord, during the 
progress of the readings at  Fort Conger, with a 
dozen or more high and low waters noted during 
the retreat through Kennedy Cllannel and Kane 
Basin. The original records, too hullry for easy 
transportat~on, were left stored at  F ~ r t  Conger 
when the party abandoned tllat station ; but close 
transcripts, previously prepared and carefully 
verified, mere brought away by Lieutenant Greelp, 

a t  stations beset with heavy ice, even short series 
are, as a rule, sadly out of joint and cornparati\ ely 
worthless. Unless the stab~lity of the gauge is 
absolutely assureil, which can seldorn be tlie case, 
only frequent resort to levels between the gauge 
and one or rnore permanent bench-marks on shore 
can insure scientific value to the observations. 
At Fort Conger the observations of the first year 
dependeil in this respect upon a gauge that seems 
to hare been stable, those of the second upon 
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a i ~ don his return to this country referred to the 
superintendent of the coast and geodetic survey, 
and later were placed in the hands of Mr. Alex. 
S. Christie, chief of the tidal tlivisiou of tlie office, 
for reduction and discussion. 

Tlle weali point of tidal ol~servations is almost 
inrarinbll-, even in middle latitudes, tlie instab~lity 
of the staff and the nnrletermineil fluctuations in 
altitude of the qtaff zero ; so that it  not infre-
quently E~appens that a satisfactory reduction of 
all the observations to the same plane of referel~ce 
is a wholly intractable problem. In high iatitudes, 

series of spirit-levels. Only two months of the 
series were in much doubt, and a tolerably satis- 
factory adjustment of these was finally effected. 
The ohservatioils bear abundant internal evidence 
of a conscientions and persistent endeavor to se- 
cure trust;worthy and preciseresults ;and, although 
they are far from equalling observations of stand- 
ard excellence in rnidclle latit~~cles, they are he- 
lieved to constitute the longest and bcst series ever 
brougbt back from the arctic seas. 

Follorving are some of the results of a non-har- 
monic analysis of the observations at  Fort Conger : 
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the mean lunitidal intervals are 11" 33m.3 and 
17" 4Srn.3; the mean range is 1.328 rnetres ; the 
semi-tnensual curves for intervals ancl heights give 
the age of the tide 1.4 days, the rnoon tide 2.2 
times the sun tide, ancl satisfy closely the equi- 
librium forrtlulae of Errnouilli. The cliurnal in- 
eqriality in height is, in con~parison with the 
whole tide, three tir~les as stnall as in Smith 
Sound ; the influence of the siin in producing it 
is praeticallp equal to that of the rnoon ; ~t van- 

ishes for high water 2-22" after. for low nater  
ld0811 hefole, the vanishinq of the ~noon' i  declino- 
tion, anrl the interral of tlie two former events 
appears to b,~indep~ndentof the solar declination. 
A rnetho~l of grapllital alialysis. clue to the late 
Assistant L. F. Psurtales of tile U.S. cmst surrey, 
brings out the fact that the cliurnal inecyuallty at  
Fort Conger is caused by a wale that has a 
sldereal day for its mean period ; the sarlle thing 
is also shown to obta~n a t  Port Foulke and Van 
Rensselaer harbor in Srnith Sound, and at  Thnllr 
God harbor i n  Polaris Bay. The general phenornr- 

non of diurnal inequality is then taken up as n 
problenl in kinematics, the cliurnal in equal it^ 
wave is analyzed into its principal components, 
and the sidereal period shown to have place at 
still other stations both withirl and without the 
arctic circle, and to be R rule rather than an excep- 
tion. The results of an harmonic analyeis of the first 
gear's observations will be found in the reporb : in 
so far as t l~ey  relate to the s a n ~ e  inatters, they con- 
firm the res~lltspre~iously foundand ~tatecl a h o ~ e .  

A coinparative stndy of the specific cllaracters 
of the iTorb Conger and other arctic tides wit11 the 
cotirial lines, and depths of the tidal~ ~ ~ i d t h s ,  
avenues to the Polar Ocean, with whatever other 
ticlal data froni high htitudes was accessiisle, re- 
sultecl in certain inl'erences stated in  the r~pol.t, 
and which may perhaps be tolerat,ed here. The 
mealiness of the tide-producing forces near the 
pole and a propensity to dissipate as s free wave 
as soon as formed, in  waters of even lvoderate 
depth, are tn70 causes operating to prevent the 
generation of local tides of appreciable magni-



tude in that region. The tides of the Pacific are 
i ~ o tlikely to malre thenlselves felt in that vast ex- 
panse through a strait only some forty miles in 
width and less than thirty fathoms in depth, with 
far-stretching shoal approaches on either side. 
On the other hand, the relation of the Polar to 
the Atlantic Ocean is so intiinate as to amount to 
identity. The continuity of the Atlantic basin 
has been denlonstraterl by soundings up to and 
beyond the 80th parallel. The channel between 
Spitzbergen and the European coast is about a 

l~undredfathoms deep and four hundred miles in  
width ; that between Spitzbergen and Greenland 
has about the sanle width, but is one, two. and 
three miles deep. The tides of the circumpolar 
seas cannot avoid forming a part of the Atlantic 
qystem. As to the tide in Lady Franklin Bay, it  
seems almost a certainty that it  is chiefly an At- 
lantic tide that has flowed up through the Spitz- 
I3ergc.n Sea, rounded Greenland, and entered Rohe- 
,on Channel from the north, where it probably 
.neets another and fainter Atlantic tide from the 
5outl1, which, delayed and spent in the shallow 
T.TTestGreenland seas, comes into Lady Franklin 
B ly  two or three hours later. 

But the laws of the tides in the circumpolar 
seas, a c t ~ lde sac into which run the tides of 
a n  ocean stretching from pole to pole, and where 
the absence of controlling astronomical forces 
is favorable to tidal anarchy, can only be 
determined with certainty from long series of ob-
servations at  stationsgenerously distributed about 
the polar baqin. Tlle establishment and mainte-
nance by Lieutenant Greely of one such station, 
and his preservation of the records of observation, 
will be regarded as substantial services to science 

by all interested in this branch of physical in-
quiry. A. S. C. 

TiV EA,TGLAND Ilv 1886, 

INoutlining, in a recelit nuinber of Science (is. 
No. 212), the reports presented by the British com- 
nlission on the existing trade depression, special at- 
tention was called to the fact tllat it was admitted 
on all hands that tl~eagricultural classes were the 
worst sufferers. The lower plices of agricultural 
produce were very far-reaching in their conse-
quences. For this reason the latest returns as to 
that produce are of timely interest ; and we con-


