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D. I<ellogg; "Note on the potential and the 
antipotential group of a given group," by G. 
A. 'Miller; "The equation of Pieard-Fuclls 
for an algebraic surface with arbitrary singu- 
laritics," bp S. TAefsrhetz; Review of Man-
ning's Geometry of Four Dimensions, by d. 1,. 
Coolidge ; " Short er Notices "; Schriider's 
Entwiclilung dcz malhcmatisehen Tinterricllts 
an den l~iilieren &12dchenschulen Ucutschlandr, 
by E. 13. Oo~vley; de Montessl~s and d'hd-
h6mnr's Cillcul num6rique and Dickson's Ele- 
mentary Theory of Equations, by E. D. Car-
niichacl; Smith's Teaching of Geornetry and 
Smith and 3likami's IIistory of Japaneie 
1\fatBematics, by J. V. McICelvey; Study's Dio 
realistisclie J'l'e1t:lnsicht und (lie T,ehre vom 
Raume and Jordan and Ficdlcr's Cor~tribution 
2 1'Etude dcs Courbes convexes ferrnCcs ct  de 
certaines Courbes qui s'y rattachcnt, by Arnold 
Emch; Mrs. Gifford's Natnral Sines to Every 
Second of Arc, and Eight Places of Deciinalr, 

achxal statistical practise tlle one wl~ich has 
appealed to the writer as ~nost  satisfactory, 
having regard to case of calculation and dogrep 
of accuracy of result, is that of Forsyth? 
\vliich is 

T l~ i s  is in error (in di3f~ct) in the proportion 
of 1/240n3. 

I t  lately orcnrr~il to me that possibly a 
further having of labor in computation, with- 
out 105s 01accuracy, could be rnade by inter- 
polating in a table of log -In to get log ~ ' ( n ) .  

Tables of the sums of thc logslrithlns of the 
natural numbers 11:tve recently been made 
readily axrailable to statistical workers from 
different sourc~ls.~ Such tables all proceed, of 
course, by iirtcgral stcps of the argument n. 

The question tlren is to tletennine what the 
ortler of magnitude of the error will be if one 
interpolates from 511r11 a table l~roceeding b j  
integral steps, in order to deternine r(n). 
Thc relation 

r ( n  +1)  -1- in (9 

is exact whr51-r n is an integer. lTow great i q  

the ineql~ality wlleir a is not integral but 
fairly large ? 

To test thir maticr 1aslred Bfr. John Rice 
IIiner, the staff coniputer of tlie laboratory, to 
carry througll the computations Sor a short 
qeries of representative values of n. This he 
has done, with the rc>salts set forth in Table I., 
for which I am greatly obliged. I t  should be 
said 1ll:~t in all tire corl~putations seven-place 
logarithms only have heen userl. The first 
colwnn, hcaclcd "exac~t value," gives the result 
obtxincd by uring t l ~ e  value of log ~ ( x )for 
x= 1.1% from T;~~ger~dre's andtables, then 
summing the logarithlnr up to q$ -1 for each 
debired value. 7'113's i j ~tlie u i~ia l  process, de- 
pending on the relation 

by D. E, Smith; Col)h's lipplied Matl.~en~atics, 
by E. E. Lytle; von Sanden's Pralrtische 
Analysis and ITjelmslev's Darstellentle Gco-
metric, by Virgil Snyder; "Notes"; and 
"New PnLlicatioris." 

Trrc 3farch number 01 the Rzlllatin con-
tains: Report of the twenty-firqt annual 
meetzing of the society, by F. N. Cole; 
Report of the winter meeting of the society at 
Chicago, by EI. E. Slaught; "The structure oE 
t l ~ e  etllcr," by EIarry Bateman; "Shorter 
Notices ":Killing a11 (1TTovestadt's TTandbixch 
des mathenlatischcn Unterriclrts, Band IT,  by 
D. D. T,eil~; C:rl~en'r ThEorie dcs Nombres, 
Tonic premier, and Darl?ozax's T1-li.o~ie g6n- 
6rale dcs Surfaces, piwnii.re Partie, hy T. IT. 
Gronwall ; "Notes "; and "Xcw Pub;lic:l-
Lions." 

IIN1'F:RPOLA'I'IOK AS A h7EAh'S O F  APPROXT'MATION TO 

TfTE C A I I l l h  FUNCjTION FOR IIIGTT VALUES OF ?Z 

v~~~~~~ to the valueof r(12) 2 For~jtll,Brit. A ~ s o r  Ro]jt. f o r  1883, p. 47. 

when 71,is large have been snggcstctl by differ- 
ent workers and are in evev-(lay USC. I n  

1 Papers from tho T31ological Lnl>or:ltoryof the 
Maine Agricnltnral 13xperirnent St ntion, No. 80. 

3 Cf. Pearl and A~ner.Nnf., Vol.I I~~Phete~s ,  
XTIV., 1911, p. 756. Noie  lecently a longer table 
of sunis of logarithms hac been puhlisl~cdin Pear-
son's "TaFlt~s f o r  andStnt~st i t*ia~~s Biometrl-
cians,' ' Can1l11idge, 1914. 



SCIENCE 


T' (n+l )==nr(n)  =n(n- l ) (n--2)  

. . . (n - r ) I ' (n - r ) .  (ii) 

It becomes a n  exceedingly tedious operation 
when n, has a value of over, say, 20. I n  caSling 
this the " exact" value i n  the  table the  inten- 
tion is mercly t o  convcy the idea that  the  only 
approxiniation involved is  tha t  incident upon 
the  use of ?-place logarithms, t h c  proceqs 
par se being a n  exact one. The  fourth and 
fifth coluinns of the table give the results ob- 
tained by using the values of log in,- their first 

second and third dilrerenccs. i n  the usual ad- 
vancing difference interpolation formula 

TABLE I 

'Values of log r ( n )  by Different Methods 
-. -- - - - -.---- - .- -

Froin this table i t  is eviclcnt t h a t  the inter- 
polation method, when third differencrs are  
used, gives values slightly better than thore by 
Forsyth's inethod when n 5 2.5. F o r  n= PG or 
more tile intel-polation method using only 
seeolid cliflerences gives an approximatioli 
sufficiently ciose fo r  all practical statistical 
purposes. As to the labor involved, there is n o  
great amount of choice between Forsyth's and 
the  intrrpolation metliod, but on tlie whole 
there appears to be a distinct, if small, advan- 
tage i n  favor of the interpol a t'ion. 

TXE GEOLOGICAL SOCIETY OF AiliCEBICA 
THE twenty-seventh annual meeting of the Geo- 

logical Society of America was held at  the Acad- 
emy of Natural Sciences, Philadelphia, December 
29-31, 1914, under the presidency of Dr. George 
I?. Becker, of the United States Geological Survey, 
Washington, D. C. On account of Dr. Becker's 

enforced absence through illness, the sessions were 
presided over by Vice-presidents Waldemar Lind- 
gren and Horace B. Patton. I n  attendance there 
\rere registered 3 3 7 Fellows of the 'Society and the 
number of students and others, including members 
of the -4merican Association for the Advaneenlent 
of Science who were present at the sessions, 
swelled the attendance to more than 200, making 
this one of the most largely attended meetings in 
the history of the society. 

At the first general session of the society Dr. 
Samuel G. Dixon, president of the Academy of 
Natural Sciences, nelcomed the visiting geologists 
and paleontologists, making them feel very much 
at home as the guests of the historic academy. 

The report of the council, as submitted in print, 
showed that the present enrollment of the society 
is 363, aside from the 19 new fellows elected at 
the lneeting but who had not yet qualified. Dur-
ing the year 1914 the socirty lost five fellows by 
death: Alfred E. Barlow, Albert S. Bickmore, IIor- 
ace C. IIovey, A. B. Wilmott and Nervton H. 
TVinchell; and three correspondents: 11. Rosen-
bnsch, Ednard Sness and Th. Tschernyschem. The 
treasurer's report showed that the society was in a 
flourishing condition financially and the editor's 
report indicated an unusual activity in publication 
during the past year. 

The papers presented in the three general ses-
sions of the society were as follows: 

Belation of Bacterza to Deposition of Calcium Car-
bonate: KARLl?. KELLERMAN. 
At the suggestion of Dr. T. Wayland Vaughan, 

baeterial st~udies of water and bottoln mud from 
the Great Salt Lake, and sea water and bottom do- 
posits from the vicinity of Florida and the Ba- 
hamas were undertaken in the hope of supp1emen.t- 
ing the work of Vaughan,l of Drew2 and of Doles 
in regard to the probable agencies concerned in 
the precipitation of calcium carbonate and the 
formation of oolites. 

I t  has been possible to form calcium carbonate 
by the action of bacteria on various soluble saltis of 
calcium both in natural waters and in synthetic 
m~xtures. The most important natural precipita- 

1 T. Wayland Vaughan, Bull. Geof. Soc. Am., 
Vol. 25, No. 1, p. 59, I\larel~, 1914. Also Publiea- 
tion No. 182, Carnegie Inst. of Washington, pp. 
49-67. 

2 G. H. Drew, Publication No. 182, Carnegie Inst. 
of Washington, pp. 49-67. 

3 R. B. Dole, Publication No. 182, Carnegie Insl. 
of Washington, pp. 69-78. 


