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view of the quality of the papers read and the 
number and broadly representative character of 
the members who took part in it. 

The sessions closed with a dinner a t  the Bellevue- 
Stratford, on Saturday evening, April 24, a t  which 
about one hundred menlbers were present and a t  
which the speakers were: President Patton, of 
Princeton; the British Ambassador, Mr. Bryce; 
President Pritchett, of the Carnegie Foundation; 
President-elect Lowell, of Harvard, and President 
Keen, of the American Plrilosophical Society. 

The annual election of members held a t  the 
executive session on Saturday, April 24, resulted 
in  the election of the following candidates: 

Residents of the Unitcd States.-Louis A. 
Bauer, Ph.D. (Berlin),  Washington, D. C.; Mars-
ton Taylor Bogwt, New York; EIerinon Carey 
Bumpus, Ph.D., New Yorli. City; Alexis Carrel, 
M.D., New York City; Ed-win Brant Frost, Will- 
iams Bay, Wis.; Robert Alrner Harper, Ph.D., 
Madison, TVis.; William J-Ierbert Hobbs, Ph.D., 
Ann Arbor, Uich.; A. V. Williams Jackson, Ph.D., 
LL.D., Yonkers, N. Y.; John Fredericlr Lewis, 
Philadelphia; Abbott Lawrence Lowell, Boston, 
Mass. ; William Romaine Newbold, Ph.D., Phila-
delphia; Charles Binghain Penrose, M.D., Ph.D., 
Philadelphia; William Ho~vard Taft, Washingto~l; 
Charles Richard Van Hise. M.S., LL.D., Madison, 
Wis.; Victor Clarence Vaughan, M.D., Sc.D., 
T,J,.D., Ann Arbor, Mich. 

Po~eign Residents.-Francis Darwin, M.A., 
P.R.S., Cambridge, Eng.; Hermann Diels, Ph.D., 
Berlin; Emil Fischer, Ph.D., M.D.. Berlin; Fried- 
rich Kohlrausch, Ph.D., l iarburg; TVilhelm F. Ph. 
Pfpffcr, Ph.D., 1,eipzig. 

THE ACADEMY OF SCIENCE OF ST. LQUIS 

ON the evening of Monday, March 1. the regular 
meeting of the Academy of Science of  St. Louis 
was held a t  the Academy Building. the feature of 
the program being a paper, read by nlr. Julius 
Hulter. The subject of the diiconrse, vhich had 
been compiled by Mr. Hurt i~r  and Mr. John I<. 
StrceBer, Jr., was "The Ainphibinn.: and Reptiles 
of Arl<ansas." 

After stating that up to  the present time defi- 
nite records are obtainable from only 15 of the 
75 counties of Arkansas, l l r .  I-Iurtcr recorded the 
facts that 100 species of reptiles and amphibian8 
have been reported from Arliwnsas, and 90 from 
Missouri. Thirteen of the Arlcansns species are 
not known to  occur in Missouri, and nineteen arc 
not found in eastern Texas. Most of the species 

are eastern and southe:2stern forins which find 
their western limit in Arkansas and the eastern 
half of Louisiana. Another interesting fact 
brought out was this-that of the 7 1  species oc- 
curring in both Arkansas and the eastern half of 
Texas, 63 are also found in the state of Missouri. 
Mr. IIurter showed numerous specimens in illus- 
tration of his paper, and also the blind sitlaman- 
ders of the world: Proletcs anguinus (European 
blind salamander), Typhlotritolz spelceus (Mis-
souri) and TyphlomoEge 9atl~bu.fLi(Texas). 

At this meeting, on proper motion, duly sec-
onded and unanimously carried, the following 
meinorial was adopted a s  expressing the views 
of the academy; and copies were ordered sent to  
the speaker of the honse of representatives, the 
president of the senate, and the gentlemen nho  
represent Missouri in both branches of the present 
Congress : 

"The Academy of Science of Saint Lonic, an 
organization equally interested in the prrsrrva-
tion and the proper and consistent utilization ot 
the gifts of nature, respectfully urges on the Con 
grcss of the United States the clesirabillty of 
promptly passing tlie House Joint Resolution now 
under consideration as a means of continuing the 
provisions of the Burton Bill, limiting the diver- 
sion of water from Niagara Erlls, until equally 
effective but more permanent j>rotection of the 
Falls shall be sec~irecl by adequate legislati\e or 
csecati\e action." 

TIIEprograln of the nleeting of the Acadenly of 
Science of St. Louis which oecnrrcd on March 
15 mas a papa  by Mr. Otto \Vidmann on 
" The Birds of t11e Missouri Xot:rnical Garden." 
111 twenty visits t o  the galden dmiiig the suxnmer 
of 1908, Mr. Wiclmann noted iorty species of birds 
breeding there, and six species nhich were mole 
or less regular visitors from near by breeding 
%rounds. And, besides these, t h e ~ e  were <cores 
of transient \isitants during the migratory .pa-
qons. The b~eedeis ale the bob-white, mourning- 
(love, scr cecli 07%I, yellom -billed cuckoo, black-billed 
cuclroo, red-headed u oodpecker, northern flicl,er, 
chimney swift, lcingbird, great crested flycc~tclter, 
wood pewee, Traill's flycatcher, blue jay, ciow, 
cowbird, red-uingcd blackbird, meadon larlc, 
orchard oriole, Baltimore ol~ole, bionzcd grackle, 
goldfinch, English sparrov7, English tlee .parlow, 
rhipping sparrow. song y a l r o n ,  towhee, cardrnal, 
rose-breasted grosbeal,, indigo bunting, arbli ling 
vireo, Bell's vireo, yellow narbler, yellow-tli~oat, 
yellow-breasted chat, mockingbird, catbird, blown 
thlasher, house nren, wood thrush and robin. 



Of the wlrole bird population of the garden, only 
four species are  pernlanent residents. And these 
a r c  the bob-white, fliclier, mockingbird and red- 
bird. The regular visitors are t,he sparrow-hawk, 
kingfisher, night-hawk, humming-bird, purple-
martin and cedar r ~ a s ~ v i n g .  The numerous hedges 
of dense shrubl~ery liarbor Bell's ~ i r e o ,  yellonr 
~rar'uler: ;\laq-land yellor-throat, chat: Traill's fly-
catcher and the  indigo bunting. I n  the arboretum 
are found the e~es t ed  fl~cateher,  rrood pejvee, wood 
thrush. cuckoos and tlie gentle mourning doves. 
Thc meadow has attracted quail; and meadom-
larks. The ripening nit~lberries a r e  a n  attraction 
for flo& of cedar birds in early June. and the 
many beautiful flowers charm numberless hum-
mingbirds later in tlie summer. 

Thirty or more species of birds mere on exhihi- 
tioii to  illuqtrate JIr .  IIridmann's papel. 

At this meeting the following reqolution was 
adopted: "On the  recoinmendation of i ts  ento-
mological section, and ~ t i t l ~  approval of its council, 
the Academy of Science of St. Louis, on duly 
secondedkand passed motion a t  i ts  regular meeting 
of the fifteenth of Axarch, 1999, respectfully urges 
on tile inembers of t he  General Sssernbly of the 
Sta te  of Xissouri, the importance of pasqing 
House Bill So .  5i5, and Senate Bill NO. 19i,  
providing the adequate inspection of nursery 
stock. At the present molne~lt the entire orchard 
and nursery induqtry of the state is  imperiled by 
a threatened introduction of the dreaded brown- 
ta i l  moth, in the bare re-triction of vchieh S e v  
England has for p a l s  waged a costly warfare. 
Nothing but adequately planned and efficiently 
adnlinisterecl state inspection can protect this 
iinportant industry of 1\1185onii in the present or 
in future crises." 

O r  April 5. tlie -4cademy of Science of St.  Louis 
met to hear a paper presented by Prof, Whinthrop 
EIolt Chenery, of \17ashington University, on "The 
kelation of the Phyqiograplly of the Iberian Penin- 
sula to the Development of tlie Spanish and Portu- 
guese Peoples." 311. Clierierp considered the 
distinguislling featuies of tlie peninsula-topo-
graphic. gcologienl and clinlatic-and their signi- 
ficance as deteiinining factors in the  hidorical  
evolution of the peoples. I n  particular he sho~ved 
tha t  the chief occupations of the inhabitants, ever 
since p r e l ~ i ~ t o r i c  times, ha le  been detelmined by 
the  physical character of tlie country; and tha t  
the long-continued prevalence of thesc occupations 
has 2rodueed widely d i~e rgen t  types of people. 

The lecture v a s  fnlly illustrated, and insistencc 
was laid upon the  iniportance of the study of 
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p l i ~ ~ i c a lenvironiilent t o  tlie understanding of the 
Spnnisli-Portuguese history. 

IT. E. l I c C o v ~ ~ ,  
Recording Secretary 

FHE PHIJASOPHICAL SOCIETY OF U'iSHINGTON 

T I ~ EG64th meeting \\-as held April 10, 1900, 
\*ice-President Kead in the clii~ir. Trvo papers 
were read. 

A16 d p p ~ o x i ~ i t a t eJIethod of A~znlysis of E.X.F. 
TFaces: P. C. -IGKEII~. 
-1 lcnonledge of the  impurities present in the 

E.31.F. \rave giren by a generator is  required in 
Inany engineering and physical problems. IVhile 
a large number of methods haye been devised for 
the analysis of such E.3f.F. waves, those nlethods 
nhich give quantitative results require highly 
specialized and expensive apparatuc. The experi- 
ments described were undertaken to  determine if 
i t  is possible t o  obtain reliable results by the use 
of eoii~leiisers and portable indicating instrunlents 
only. 

For the same effective loltage, a diqorted TT-ave 
will pass more current into a condenser than will 
a pure sine wave. We ought, then, to  be able to  
use this fact t o  determine thc amount of iinpuri- 
ties present in a given wave. Obviously a greater 
accuracy can be attained if we rrlake the analysis 
depend on bridge values of resi~tance,  inductance 
and capacity, and so make i t  independent of the 
absolute calibrations of the voltmeter and amme- 
ter  used. This nlay be accomplished by replacing 
the conden~er by a resistance and adjusting t o  
give the same readings of ammeter and voltmeter. 
We may consider tha t  each component of voltage, 
e,,.  causes tlie corresponding component of cur-
rent. i,,. to  flow. The square of the effective value 
of current indicated by the ammeter is equal t o  
the sum of the  squares of the components. If in 
the case of the presence of the n th  l~armonic only, 
C represents the capacity, L the inductance, 1. the 
resistance, and if 2) is  37r times the frequency, 

Now on removing the condenser and increasing 
the  resistance t o  R, Tie have, for the same read. 
inps of voltmeter and ammeter, 

From tlirre relatiend wc get the :atio of the  
liarmonic to  the fundamei~tal E.II.F., 



where a,, a,, a,, a,. have been written for the four 
inlpedances in the denominators above. 

While theoretically the method may be extended 
to any number of harmonics, i t  is practically lim- 
ited to  two by the accuracy of readings and by the 
labor of computation. Experiments in the analy- 
sis of waves built lip by combining the E.hf.F.'s 
of dift'erent machines, and also by the analysis of 
E.3I.I". \raves of single generators, sllow that the 
method is capable of an accuracy of two or three 
per cent. of the fundamental. 

The method has the disadvantages of giving no 
information of the phase relations, and of not 
readily lending itself to the analysis of current 
waves. The. ad~antages are that i t  requires no 
special apparatus; direct access to the generator, 
or the use of synchronous motor, is not necessary; 
and the accuracy is bptter than that  of an oscillo- 
grapl~, though not equal to that of a curve tracer. 

1'Ttc Accurate Alttrlysis of Allelr~uli~agCz~rvcn,t 
I+'aaes: F. W. GROVER. 

With the rapid development, in recent years, of 
methods and apparatus for the tracing of alter-
nating current waves, the question of the conve-
nient analysis of tlie curves obtained hay hecome 
increasingly important. Although the well-known 
inetl~od of Fourier is the most direct and accurirte, 
i ts employment seems to be quite generally re-
garded as too laborious for general use. This is 
evidenced by the appearance of a number of graph- 
ical and planimetrical methods, among which may 
be inentioned those of Clifford, Fischer-Hinnen, 
and Houston and Kennelly. All these modes of 
procedure, however, labor under the disadvantage, 
inherent in all graphical methods, of inaccuracy 
where small quantities are invol.ved, without any 
saving of time over l.hat required to derive the 
values of an equal number of harmonics by the 
Fournier analysis i f  the calculation he suitably 
arranged. 

In  I897 Rosa simplified the calculation by the 
use of a table from which the reqnired products 
of the ordinates by the sines of the angles could 
be taken directly from a table. Using this, all the 
odd liarmonics up to and including the 15th can 
be obtained in a little over an hour. 

6. P. Thonipson' showed that the work could be 
still furthcr shortened, (1 )  by grouping together 
those ordinates which are to be multiplied by the 
sines of the same angle, and ( 2 )  by dividing the 

half wave into an even iiunlber 1-1, of equal parts, 
nhen tlie products divide tliemsel~es into coinple- 
mentary gioups, so that the ltth and ( 1 1  - k )th 
Iiarmonics are founil, rcspectivelg , by s~dding and 
subtracting the snms of two groups of products. 
He gave the complete scheme of calculation for 
the two cases, l a =  G and a= 12. The ~vhole 
analysis ill the former case may be carried 
through in ten minutes or even less. 

The electromotive force x7a\cs of alternators 
with slotted armatures, however, often contain 
the higher harmonics to an appreciable extent, 
and these may greatly distort the form of the 
current wave in circuits containing capacity. The 
speal\-er has therrfore developed the scheme of 
calculation for tlie case of 18 ordinates and has 
prepaied a table to facilitate the niultiplications. 
Such a table need include the ordinates 11p to 100 
only, the fractional parts being fonnd from the 
same tablc by shifting the decilmal point. Using 
this rnethod the amplitudes of all Ibe har~iionics 
up to and including the 17th may be detern~ined 
in about half an hour ~ ~ i t h  an accuracy and eaqe 
not attainable hy any graphical method. 

THE BIOLOGICQL SOCIETY OF WbSIIIXGTOX 

THE458th meeting ?\a3 held April 3, 1909, \vith 
President Palmer in the chair. Lantern slides 
inade by a novel application of well-kno\m metli- 
ods were shown upon the screen by Mr. A, A. 
Doolittle. The silver is thoroughly removed from 
plateq, leaving only the gelatin film; fro111 old, 
unused or undeveloped plates by the usual hypo 
bath, and from poor or waste negatives by the 
reducing process a i t h  ferri-cyanide. On ini-
nlersing the thoroughly washed plate in blue print 
solution for five minutes and subsequent drying 
in the dark, they may be printed upon by contact 
with negatives in the usual manner. They give 
clear high lights and contrasting eflects, desirable 
qualities in lantern slide3 or transparencies. The 
color is a pleasing semi-translucent blue. The 
iilethod is simple and can be used by the inen- 
perienced. Beautiful windon transparencies are 
3imilarly made. 

The following communications were presented: 
Classificatior~of the TPUPFishes: GILL.THEO~ORE 

The speaker restricted the clasq Pisces to the 
true fishes or Teleoston~es, as he had done since 
1873. Two of the best zoologists of Europe (ZIu- 
brecht, of IIolland, and Regan, of the British 
3fuseum) have recently come to the same con-



clusion. Regan has also recently (January, 1909) 
published on ''The Classification of Teleostean 
Fishes" and admitted four subclasses of Teleos-
tomes and 31 orders of Teleosts. The four sub- 
classes are the same as  four of those recognized 
by the speaker in 1896; a fifth then admitted in 
deference to  the general sentiment a t  that time 
(Hyoganoidea) may now be suppressed. Remarks 
were made on the contrast between the orders 
recognized till past the middle of the last century 
and those now admitted by Xr. Regan and the 
speaker. Praise was accorded to  Regan for his 
work, but the speaker was disposed to  dissent 
from him a s  to  certain groups and presented the 
following list of orders. Those named without 
synonyms are the same as Mr. Regan's; the syn- 
onyms added after many are the names given by 
Regan. I t  mas especially insisted upon that the 
list was only provisional and tentative and that 
no significance need be attached to  the exact posi- 
tion or sequence of some of the orders. The au-
thor is now employed in further studies of the 
osteology. 

Our knowledge of the extincb types is in such 
an unsatisfactory condition that the present list 
is restricted to  the living forms. 

Class Pisces 
Subclass Dipnoi or Dipneusti. 

Order Sirenoidei. 
Subclass Crossopterygii. 

Order Semaopteri or Cladietia. 
Subclass Chondroganoidei. 

Order Chondrostei. 
Order Selachostomi. 

Subclass Teleostei. 
Order Rhomboganoidei or Ginglymodi. 
Order Cycloganoidei or Protospondyli. 
Order Malacopterygii or Isospondyli. 
Order Iniomi. 
Order Scyphophori (S. 0. Mormyroidei) . 
Order Plectospondyli (S. 0. Cyprinoidei) . 
Order Nematognathi (8.0. Siluroidei). 
Order Symbranchii. 
Order Carencheli. 
Order Apodes. 
Order Lyomeri. 
Order Opisthomi. 
Order Heteromi. 
Order Lyopomi (Heteromi pt.) . 
Order Xenomi (S. 0. Dallioidei). 
Order Haplomi (Microcyprini). 
Order Synentognathi. 
Order Salmoperm. 
Order Percesoces. 
Order Rhegnopteri (S. 0. Polynemoidei) . 
Order Acanthopterygii (Labyrinthici + RIal-

acichtl~yes+ Anacanthini + Allo-
triognathi pt. + Berycomorphi + 
Heterosomata + Percomorphi + 
Batrachoidei) . 
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Order Hemibranchii (Thoracostei + Solenich-
thyes pt.). 

Order Hypostomides. 
Order Lophobranchii (Solenichthyes Solenos- 

tamoidei and Syngnathoidei) . 
Order Discocephali. 
Order Chondrobrachii. 
Order Taeniosomi (S. 0. Trachypteroidei). 
Order Atelaxia (S. 0. Stylophoroidei). 
Order Xenopterygii or Xenopteri. 
Order Plectognathi. 
Order Pediculati. 

The Guano-birds of Peru: ROBERTE. COKEB. 
(Illustrated with lantern slides.) 
The chief guano-producing birds in order of 

importance are-a cormorant (Phalacrocorax bou-
gailzvillei Less.), the pelican (Pelecanus mol im 
(Xolina) Gr.) and a gannet (Nula va?'iegata 
Tsch.). A small petrel (Halodroma garnoti 
Less.) has some significance, and, if earlier ac-
counts are accepted, i t  was formerly much more 
abundant and important. The penguin (Nphenis- 
cus hu.mboldti Meyen) was reputed to be com-
mercially important a few decades ago. Other 
interesting birds were observed on and near the 
islands. 

The pelican has suffered most from the disturb- 
ance incident to  the extraction of guano from the 
rookeries. The bird has been practically elim- 
inated from the small islands of the southern 
region, but still breeds in great numbers on the 
larger islands of the north. A colony of pelicans, 
between twenty and forty thousand in number, 
was observed on the Lobos de Afuera Islands. 
Since 1906 the Peruvian government has enforced 
a "closed" season of five months annually, but 
i t  is expected that  a more adequate plan of rota-
tion will be adopted, so that  the birds on certain 
islands may be undisturbed for periods of years. 
I n  partial adoption of this plan, the South Island 
of the Chincha group has been kept " closed" for 
nearly three years. It is estimated that, by the 
expiration of the three years, a deposit of twenty 
thousand tons will have accumulated upon this 
island. 

THE 459th meeting was held April 17, 1909, in 
Hubbard Memorial Hall, ~'ith President Palmer 
in the chair. The evening was devoted t o  a lec-
ture by Mr. Charles Sheldon, of New York, on 
"Experiences with Big Game in the Mt. McKinley 
Region, Alaska," illustrated by a large number of 
stereopticon views of the country and of mountain 
sheep, caribou, moose, lynx, bear and ptarmigan. 

M. C. MARBH, 
Recording Neoi'etary 


