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and l~racticable ; anti i ts  adoption is an  impor-
tant  reform,  which is deser~ i f ig  of hearty sup-
port :n~clencouragement. 

LETTERS T O  THE EDITOR. 
Phalansteriu~n digitatunl Stein. 

TIIEXE is no published evidence that the iufusorial 
colony here referred to has been seen by any observer 
except its German discoverer. I t  is stated not to 
occur in English waters ; and this ancornmon animal- 
cule had not been taken in America, until the writer 
recently foand it in considerable profusion, attached 
to the leaflets of RIyriophyllum from a niillpond near 
this city. The colonies and the enclosed zooids dif- 
fer f r o ~ n  their German relatives in no essential char- 
acter, the only perceptible divergence being in tlle 
somewliat smaller size of the American Infusoriam. 

The tubular colonies, which take an irregular digit- 
like form, and branch some\~41at dichotorrlously, are 
in great part built up of granular digestive rejecta- 
meuta remarkable for their coarseness. The distal 
extremity of each tahule is slightly inflated, each 
zooid sitting singly in the hollow thas formed, except 
after having undergone the reproductive process, 
when two or more may be present, the flagellum alone 
extending beyond tlle aperture. 

The conical collar, embracing the flagelluln for 
some distance above its point of origin, is often 
thickened by an  outward flow of the body-sarcode; 
but whether a regular circulation takes place ill the 
collar substallce could not be determined. 

Although the zooids are apparently entirely free 
from all connection with the walls of the zoocytinm, 
they have the pomer of suddenly darting back into 
the tubules for a distance equal to two or three times 
their length. They seern to exercise this accomplish- 

the sun's rays bring to the outside of our atmosphere, in each 
minute, 2.54 heat-units upon eacli square centimetre. W h a t  be- 
comes of these heat-uliits, or  calores, does uot belong a t  all to 
the cotlception of the solar constant. 

"Tile nelrsoler co~lstant ofL;ioglcy, 2.64, signifiei, collscqut.nt- 
ly, that the amount of heat furnished permitllite per square centi- 
metro bv solar radiation ia 2.84 calores. But this number. 2.84 
calores,"must be comprehended.  Lately the t&m calore' has 
been used it1 two siqnification,q, - the large caiorr, or  the amount 
of Ireat t11:lt raises one kiloqram of water 1";and the s~na l l  calore, 
or the amon~i t  of heat which raiser a qram of water lo. The Iat- 
ter, or s~na l l  calore, is applied to the solar constant. Bxpreshed 
in large calores, tlie solar constant of Langley mould uot be 2.84, 
but ,00281 calores: that is. 1.000 times smaller. 

"After  tliese eG~lanations: one can immediatclv sav liow I ~ R I L V  

centimetre." 
F R A X I ~WALDO. 

Deutsche seevarte,  Hamburg, Germany, 
B e ~ t .IF, 1853. 

Dissemination of Phlox. 
1 hale  had for some time past, on my table, some 

capsules of Phlox Drurnmondii, which is so corn-
rnonly cultivated in gardens. The capsules were 
picked while still green, and had dried gradaally. 
Several times I have been pazzled a t  finding srnall 
seeds and parts of the capsule of a plant on the table, 
and could not think where the>- came from ; bat, a 
day or so since, I heard a sharp pop, and, loolang up, 
saw that one of the capsules had bulst, and sent the 
seed several feet anay. Since then it has often oc- 
carred. Thls is an eviclent means for the dissemina- 
tion of the seed. The most of the capsules I have 
examined have perfected only one seed, instead of 
three; ant1 the sudden opening of the capsules have 
sent the seeds flying far and wide. 

Jos. I?. J ~ A I E S .  
Cincintlat~,0. 

The Iroquois institutioi* and language. 

The very courteous and conlplimentary manner in  


ment at  pleasure, but espccially wheu any u n ~ ~ ~ e l c o m e  which my work on the  Irocluois book of rites has been 
object comes in contact with the flagellum. I have 
seer1 a large animalcule glide across the front of a 
colony, axit1 each zooid ill regular succession, as its 
flagellum was touched, shoot back into the tube, re- 
maining there some niinutes before cautiously reap- 
proachillg the aperture. 

I have several times witnessed the reproductive 
process, and have verified the statement that it takes 
place by transverse fission. An interesting fact in 
this connection is, that the only other species of the 
genus reproduces itself by dividing longitudinally, a 
method directly the opposite of that  which obtains 
with the present form. 

The two posteriorly located contractile vesicles pul- 
sate at  intervals of about thirty eeconds. 

DB. ALBIXED C. STOICBS. 
Trenton, N.J. 

Solar constant. 
I enclose a translation of a portion of a letter to me 

from Dr. Josef Pernter of the Austrian meteorologi- 
cal service. Dr. Pernter writes:- 

" Speaking of radiation, I rcmelllbcr to have read several times 
in SCIENCE,  under the 'letters to the editor,' various things con- 
oerning the solar constant,- lately, n letter from John  LeConte, 
bu t  which, like former con~munications, appears to - - nlake the 
subject a little unclear. 

"The  solar constant isaquanti tvof heat ,ar~d thenombern'hich 
is the e x p r e s s i o ~ ~  If ,for the solar cohstant mu8t mean cnlores. 
for example, Violle says the solar constant is 2.54, then i t  milst 
be 2.54 calores. Hut since the solar rndiation is a sumtnntion, 
during time, estendiilq over space, the duration aud the surface 
certainly come iuto the question. The  nlinute has been talien 
as  the unit of time, aud the square centimetre as the unit of 
space. 

"Tha t  the solar constant is 2.54 calores, means, therefore, that 

noticed in a recent number of this journal has made 
me reluctant to take exception to any portion of t he  
review. On ful tller consideration, howel er, I ninst 
beg to be allo\ved, in tlle interests of both science and 
history, to refer to one or two of the remarks of my 
friendly critic. H e  expresses the opinio~l that 'tlie 
sceptical reader' may be ~nclined to regard the por- 
tion of the work which relates to ' t he  league and its 
founders ' rather as ' classic historical romance' than 
as history; and this on the sole ground (as I under-
stand his suggestion) that  the lroquois cannot be 
supposed to have been capable, five hundred years 
ago, of tlie iritellectnal efforts implied in this narra- 
tive. This suggestion, it will be seen, opens up the 
entire question of the comparative mental capacity of 
civilized and uncivilized, or rather nnletterecl, races. 

The question is one altogether too large to be fully 
discussed in this place. But as regards the particular 
subject now referred to, I may remark that the exist- 
ence of the league itself, with all its judicious and 
statesmanlilre regulations, is a fact of which there 
can be no possible question. Any one can see this 
remarkable constitution in full and vigorous opera- 
tion anlong the three thousand Iroqnois on their Cana- 
dian reservation. There is ample evidence to show 
that this league existed in its present form when 
the people who ma i~~ ta ined  it first became !mown 
to European explorers. I t  is clear, therefore, that  
whatever intellectual pomer was needed for its for- 
mation was possessed by the Iroquois before they ac- 
quired any tincture of foreign civilization. 

But why should their capacity for forming such a 
government be questioned? The Iroqr~ois tribes, when 
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first known to Europeans, and doubtless for centu- 
ries before that time, were in a social stage at  least 
as far  advanced as tliat of our Gerri~an aricestors in 
the days of Tacitus. We know that these barbarians, 
if we choose so to style them, had evolrcd a regular 
system of government, combining very ingeniously 
the methods of demociacy and aristocracy, and com-
prisine the germs of the English constitution. On 
this p z n t  the often-cited passage of Alontesquieu will 
bear to be requoted and erilphasized. ' ( I n  perosing," 
wlites the great legist, " the  adiriirable treatise of 
Tacitus ( O n  the customs of the Germans,' ure find it 
is fro111 that nation the English h a ~ e  borrowed the 
idea of their political governrnent. This beautiful 
system was innelated Jrst  in the woods." Will any 
one reply that tlie German barbarians, being of the 
Aryan stock, niust be supposed capable of intellectual 
acliievemei~ts which barbarians of the Indian race 
coultl not be expected to compass ? I think the able 
and liberal-minded reviewer will agree with me, that  
reasoning of this 'high priori ' sort, nrhich assumes 
the very point in question, would be any thing but 
logical or satisfactory. 

Tliereviewer is kind enough to say that many of 
the chapters in my volurne " indicate immense re- 
search, and are of great value both ethnologically 
and philologically." I can assure hiin that equal 
diligence was exercised in preparing the cbapters on 
the league and its founclers, and I lrnow of no reason 
why they should be deemed less accurate or less valn- 
able. I n  these, moreovel., as well as for the other 
portions of the work, I have been careful to indicate 
the sources of my information. Nothing will be easier 
than for any one who has doubts as to its correctness 
to repeat my inquiries, and to satisfy llimself on that 
point. But I am happy to say that the co~nmunica- 
tions which reach ine from rnany quarters seen1 to 
sho~vthat no such doubts are liirely to be entertained ; 
a t  least, by any mell-informed persons. Writers of 
the higliest autllority on American and I~ ld i an  his- 
tory receive the statements of the book as ent i~ely  
authentic, and speak of it in terms too flattering for 
ine to repeat. 

Let me conclude by expressing the pleasure with 
which I have learned from this review that the valu- 
able work of the excellent and indefatigable mission- 
ary-linguist, the late Father ~ fa rcoux ,  on the Iroquois 
language, is abont to bcl published by the Bureau of 
ethnology. The idioms of the Huron-Iroquois group 
stand, perhaps, at  the head of the best-known Indian 
languages as subjects of pliilosopl~ical study. I t  is 
doubtful if even the Quiclina or the Aztec eqi~als them 
in comprehensive force, or in subtlety of didtinctions. 
Nore than two centuries ago the learned missionary 
Brebeuf was struck with the resemblance of the 
Huron to the Greek; and in our own day Professor 
hlax Muller, after a careful study of the Mohawlr 
tongue, has expressed the opinion that the people 
who mronght out such a language 'were powerful 
reasoners and accurate classifiers.' The w o ~ k s  of 
M, Narcoux, in conjunction .yith those of his dis-
tinguished pupil and successor, &I.Caoq, will afford 
arnple means for the study of one, and perhaps the 
finest, of this remarkable group of languages. 

I n  connection with this subject, it i~ proper to refer 
to the doubt expressed by the reviewer as to the 
correctness of the linguistic works of the French 
missionaries. I t  is suggested that they have made 
mistake? in grammar, a ~ i d  in particular that they 
have not been able to distinguish between the femi- 
nine and the indeterminate inflections. Now, it must 
be reinenibered tliat the intelligent and well-educated 
missionaries, whose competency is thus questioned, 

have for many years spoken arid written tlie Iroquois 
language almost as familiarly as their native speech, 
and have published many books i n  that language for 
the use of their converts. Their predecessors, wllose 
experience they have lnheritetl, had been1 engaged in 
the same work for more than two hundred years. To 
suppose tliein so grossly ignorant of the grammar of 
the language as is now suggested is much the same 
as supposirig a professor of Latin in an  English or 
Arnerican college to be unable to distinguish between 
the genitive and the accusative case> in that language. 
If the work of RIarcoux is so erroneous, it is clearly 
unfit to be published in a national series like that of 
the Etltnological bureau. It1 justice both to the mis- 
sionaries and the bureau, I am glad to be able to show, 
by the best possible evidence, that the suspected 
errors do not exist. The Iroquois must be supposed 
to know their owl1 language. The text of their Book 
of rites, fortunately, presents a test wliich is concln- 
sive. I n  preparing the translation of this text, with 
the aid of the best native interpreters, I had occa-
sion, as the appended glossary shows, to nlalre con-
stant use of the publications of &I.Cuoq on tlle 
Iroquois tongue, and found them invariably correct. 
I n  particular, I may mention, tlie indeterminate 
for111 frequently occurs, employed precisely as indi- 
cated by h i ~ n .  The bureau may therefore safely 
add the work of &I.Alarconx to the other valuable 
publications which have done so ~nucl l  credit to the 
scholarship of their authors and to tlie liberality of 
the government. 13. 1 3 ~ r . 1 ~ .  

THOLFISON A N D  TAI2"S N A  TURAL 

PHILOSOPHY. -I. 


A treatise on izntural philosoph2/. By Sir WILLIAM 
T H O ~ ~ S O N  P. G.LL.D., D . C . L ,  F.R.S. ,  and 
TAIT,M.A.  Vol. i., part ii ,new edition. Cam-
bridge, Uniuersity press, 1883. 25+ 527 p. So. 

THEfirst edition of vol. i. ( 2 3f 727 12.) of 
this work was publishetl by the delegates of the 
Clarendon press at  Oxford, 186'7. The authors 
then intentled, as appears from their preface, 
to coinplete the morli- in four rolan~es. The 
remaining three rol~uines have, llowever, never 
appeared, much to the regret of all stnclents of 
mathelnatical phxsics ; ancl the authors state 
that the " intention of proceeding with the 
other volumes is now definitelr abandoned." 

I n  1579 a new and enlarged edition n-ns 
published of a portion of vol. i. ,  entitled part 
i. (l 'i+>OS p.) ,  including that part of the 
first edition coiltaiiiecl in the first 336 pages ; 
ancl now we have the reillaincler of rol. i., en- 
titled part ii., n-hich has beell eillarged by im-
portant additions from 390 to 527 pages. 

A t  p. 22 will be foulicl a schedule of the 
alterations ancl additions in part i.. nncl, a t  
11. 24, those of part ii. "The most important 
part of the labor of editing inart ii. has bee11 
borne by Mr. G. 11. Darwin," \vhose remarlr- 
able papers in the Philosophical transnctioils 
upon the lilathematieal pl~ysics of the earth, 


