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Siinocephalus. Pseudo-sida biderltata Herr. unites 
Sida and Daphnella. Mr. Herriclr inclines to the 
opii~ion that the fauna of the states south of the 01110 
River is a remnant of a pre-glacial one; while in the 
drift-covered aleas a nek? circumpolar fauna has 
arisen, nleasurably i~idepe~lderlt of the previous one, 
though, of course. derived from it. The paper led to 
some discussion of geological evidence of the origin 
and persistellce of types of fresh-water aninlals, and 
a cornparisoll of the speciali~ed pllyllopod fauna of 
Arnerica witli the cosmopolitan character of other 
fresh-water groups. ---Mr. ?tTarren Upham spolre of 
the progress made in cataloguing the plants of Minne- 
sota, a worlr on ~~rhicll  bluch interest he is engaged. 
is shown by the botanists in all parts of the state in 
contributin: ~tlaterialand notes. Tlle total rlurnher 
of species of flowering plants and ferns now lino~vn 
to occur in 3finnesota, gromrng without cultivation, 
is 1,527, belonging to 546 genera, which represent 115 
families or orders. Of these, 125 species are iutro- 

duced, being foreigrl plants that have become estab- 
lished or naturalized, leaving 1,402 that are aborigines. 
Up to the present time, only about half as many in- 
troducecl weeds are irnown ill 3Iinnesota as ill New 
England; the difference being due to the later settle- 
ment of the forlner section. -3Ir. John B. Leiberg 
contributed a paper on plant-life in i\Iontana and 
Dakota. I t  mas stated that lnauy species found were 
met with in the south-west only a t  high elevations. 
Tlieir gror~rth was of a luxurial~ce not see11 in IIinne- 
sota. Only one bind of cherry mas found west of the 
Missouri River along the line of the Northern Pacific, 
this being the little sandy cherry. Golden-rod was 
abundant. But one lrind of pennyroyal mas met. 
Fully one-half the grass found west of the Missouri 
was of one Irind. Only two species of ferns, alid but 
few mosses, were seen. The great number of fossil 
trees between Bismarclr and Llendive was a fact of 
particular interest. From the stumps, some of them 
ten feet in diameter, the trees originally ~l lus t  have 
been of immense size. 

ATOTES A N D  ATEWS. 

IXaddition to the signal-service note meationcd 
in our editorial columns, there is another, no, vi., 
by the same author, on wind-velocities as determi~led 
dur i~lg  the summer of 1552, by hourly records of 
autolrlatic anen~ometers at  Chicago, aud on the lake 
crib, three miles out on Lalte Michigan, whence tlle 
city's ~vater-supply is talrerl to tile shore by a tunnel. 
The drscussion shons the local peculiarities of the 
wind with much distinctness. Tlle general ratio of 
velocity in Cliicago to that  at  tlle crib is about 1 :2, 
even tllougli the ~tnemorneter in the city is a hundred 
and three feet above the ground, while that on the 
lake iz only fifty-seven feet above the ~ ~ a t e r ;  provin: 
a rnarlied control exercised by even so smooth a lantl- 
surface as that about Chicago in retarding the minds, 
- a  control probably n~ucl l  strengtlleneil by the build- 
ings in the city. Tlle d i~l rnal  variatioi~ of velocity is 
shown clearly at  both stations : the nlaximunl occur- 

ring about three or four in the aftevnoorl, on land, and 
about four or five over the water; the ini~lir l iu~n being 
rather unifori~ily maintained from ten in the even- 
ing, on througl~ the night. The ratio of increase is 
much greater at  the former (5.6 :9.6) than a t  the 
latter station (11.6 : 13.5), as might be expected, both 
from the greater diurnal changes of te~nperature 
on land, and from tlle fact that at the time of maxi- 
nlurn velocity on land the lake-breeze prevails. Direc-
lions are given only for the city station: they exhibit 
the ~henoinena of land and sea breezes in good form. 
The average of four nloriths, here copiecl in fig. 1 
~vitl l  slight change, shoxvs the south-west land-breezc 
from four in the iuorning till eleven; then there 
is an abrupt reversal to the north-east lalre-breeze, 
which persists from noon till ten at  night, followed 
by a gradual right-handed veering as the land-breeze 
is established again. The veering is found with 
greatest regularity in the July  averages. Fig. 2 
illustrates the immediate reversal fl.om west-north- 
west to east-south-east at  noon, followed by the 
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gradual hauling-around to west-north-west a:ain in 
the succeeding twenty-four hours. T h e  arrows are 
here drawn proportional to the velocities (masi~num,  
9.9 miles an  hour; minimum, 6.F), as they slioultl 
better have been in the original. The veerirlg in the 
other nlonths is much less regular. The little Pam- 
phlet affords excellenl material for use in teaching, 
as well as for use i11 improving weather-predictions. 

NO. xi., by Lient. I?. K. Warcl, of the same series 
of notes, treats of the elernerlts of the heliogmpll, 
for use in military signalling, n i t h  the aclvantage 
of silently calling the attenti011 of those to whom 
the signals are addressee1 without being visible 
to the enemy. No, xii., the latest of the series, by 
Sergeant J. K. Finley, is on the special cliaracter- 
istics of tornadoes, giving a concise tlescription of 
their peculiarities. We should have been glad to see 
in it a statement of what the signal-service is attempt- 
ing, in the way of tornado stnclics, by means of its 
special reporters. 

-R. Baron, writing to N u t u ~ e  from Antanana-
rivo, JIaclagascar, of a curious habit of insects, says, 
"One morning, while sitting by the side of one of 
these streams, I noticed a papilio, which is an insect 
measuring about four inches from tip to tip of its 
wings, resting on a wet hank; and, ~ v i s h i ~ ~ g  to procure 
it as a specimen, I approached it as gently as possible, 
the creature being apparently so absorbed in v h a t  i t  
was about as to be totally unconscious of my pros- 
imity to it. Noticing strange and unaccountable 
movements, -stuldry jerlis and probing3 with its 
proboscis,-I quietly sat down near it to watch i t  
more closely. I observed that every second or two a 
drop of pure liquid lvas squirted (nol exuded merely) 
fro111 the tip of its abclomen. I picked r ~ p  a leaf that  
mas lying near, and inserted the edge of it between 
the insect's 1,ody a11d the grorund, so as to catch the 
liquid. Unfortuliat,ely,I liad no ~vatch  with Ine at  
the time, nor niesns of ~neasruirlr; liqnicls; bnt I 
reclioned that al,ont thirty tlropq were elnitted per 
minute. I llelcl the leaf for about five minutes, - as 
nearly so aq I could reclion, -and at  the end of that 
time there was caught in it abont a saltsl~oo~lfnl of 
what seemed to be purr water, without either taste 
or color. After watchillg the bntterfly for a time, I 
seizecl it by the wings bet~veen nlg thnrnl~ and fingers 
with the greatest ease, so utterly lost did it appear to 
be to what was going on near it. 111 another spot I 
saw as many as sixteen of these large butterflies 
within the space of a square foot, all engaged in the 
same strange action.'' 

-According to the London Academy, an  ancient 
human sknll has been found a t  Podliaba, near Prague. 
It was unearthed in a bed of challr vhere  the tusk of 
a ina~n~not l l  out a few days previously, hail been d t ~ g  
~vliich gives an indication of its age. The character- 
istics of this sla1l1 are the extremely low forehead 
and the excessive development of the ridges, in both 
of which points i t  resembles t,21e famous Neanderthal 
sknll, though its facial angle is yet lower. 

-The Entomological society of Washington has 
organized with the following officers: president, Dr. 
C. V. ltiley; first vice-president, Dr. J. G. Morris; 

second vice-president, George l f a r s :  recording sec-
retary, E. A. S c h ~ ~ a r z; corresponding secretary, L. 
0. Howarcl ; treasurer, Ben jamin P, Mann ; execu-
tive committee, the officers and Dr. W. S. Barnarcl, 
1'. 13. Uhler, and Dr. A. J .  Shafhirt. The first regular 
monthly meeting of the society was held April 3, i n  
the council-chamber of the U. S. national museum. 

Tile active membership list of the society numbers 
over twenty names, Regular meeting, are held on 
the first Thursday evening of each month. 

-The pilot chart of the hydrographic office for 
April embodies several neat improvements on the  
preceding numbers. The printed supplement is  
replaced by a greater detail of corlventional figures, 
wit11 elates, printed in red on the chart;  so that there 
is no longer necessity of loolring elsewhere for needed 
information. The rig and attitnde of ~vrecks are 
graphically represented, the name, ancl date of obser- 
vation being placecl beside them. TVreclrs observed 
more than once are plotted in all their positions wit.11 
dates, and connected by a dotted line. Thus, from 
Jan. 7 to AIarch 12, the schooner Xaggie &I.Rivers 
had clrifted from off Cape Hatteras about five h ~ ~ n i l r e d  
miles east-south-east, obliquely across the ordinary 
conrse of the Galf Stream. An interrnecliate posi- 
tion Tvas noted on Feb. G. One water-spout is recorded 
for March 3, t r o  htnlclred miles east of Norfollc. It, 
~vould be worth TI-hile to give the hour of such tran- 
sient phenomena. Bergs and field-ice were very ple11- 
tiful south-east of Newfoundland. Hereafter the 
charts will be sent to press the first of every month. 
The news of the previous month mill be given as fa], 
as received, and any thing coming in later will ap- 
pear on the nest  issue. 

- I t  is rather late, but perhaps not quite too late, 
to call attention to the exceedingly important article 
by S. P. I,angley, on the detern~irlation of wave-
lengths in the invisible prismatic spectrum, in the 
Marc11 nnmber of the i l ?ne~ ican  jou?.iznl of scie~zce, 
simultaneously published, also, ill the Philo,solilticnl 
i?zccgn,?ir~eancl some of the continental joru'nals. 

I t  gives the first, and so far the o ~ ~ l y ,  reasonably 
accurate wave-le~,gth determinations in the lower in- 
visible portion of the spectrum. The results were 
obtained by a very ingenioas ancl unexceptionable 
combination of grating ancl prism, and their correct- 
ness is beyond di5pnte withill the lirnits of accuracy 
assigned. They show conclusively that the corre-
sponiling wave-lengths publislled by previous (and 
sonle contemporaneous) investigators are, at  best, 
only roughly apl~rosimate, becanse founiled on extra- 
polation from formulae which brealr domn in thc 
region of longer wave-lengths. The formulae of Red- 
tenbacher, Caucl~y, and Briot, were all investigateil, 
and all fai l ;  Eriot's turning out the least inaccurate. 
Professor Langley's ~~rorlrlnalres it evident that the 
theory of dispersion needs revision and perhaps 
reconstruction. 

Some of the results given in this article have been 
published before, within a year or two, in a flagmen- 
tary way, in the Co~xpbes T F I Z C ~ ~ L S ,and in papers read 

before the Xational acaclenly and elsewhere ; but \I-e 
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have now, for the first time, a con~lected statement 
of the wliole investigation, wllich lays a foundation 
for future extended work in the same direction. 

A casual reader ~ rou ld  hardly be likely to appre- 
ciate the imniense amount of labor involved in the 
research, both in observation and computation: but 
all acquainted with this sort of work will know that 
i t  must have been exceedingly laborious, tedious, and 
delicate ; and specialists niill await with great inter- 
est the publication of the unabridged memoir, in the 
Transactions of the National academy of sciences, 
with all the original records and details of the obser- 
vations. 

-In a paper published in Van Nostrand's inaga-
zinc, Professor Thurston introdnces a report, by 
Messrs. Broolrs and Steward, on tests of an Otto gas- 
engine made at  the Stevens institute of technology 
in the spring of 1583. The machine was furnished 
by the builders, and was subjected to a careful test, 
tletermining the method of distribution of heat, $11 

useful effect and in wastes. Earlier determinations, 
under the direction of Professor Thurston, had been 
made, with results, in one case, given in illustration, 
as follows :-

liseful iclynamometric) work . . . . . . . 14.27 

W o r k  of pump . . . . . . . . . . . . .  0.42 

Friction of engine . . . . . . . . . . . .  4.10 

Heat  'exhausted '  from engine . . . . . . . '23.53 

IIeat  wasted by  \vater.jacket . . . . . . . . 16.00 

T,oss b y  radiation, etc. . . . . . . . . . . 10.i6 


-
Total  heat supplied . . . . . . . . . . 100.00 

The consumption of fuel varied from twenty-one to 
twenty-four and a half cubic feet per horse-po\ver and 
per hour. The friction of nlechanisnl was four or 
five per cent of the total energy of the fuel, or about 
thirty per cent of theuseful power. The water-jaclcet 
carried off fronl forty-five to fifty-five per cent of the 
heat of conibustion. The engine delivered seven to 
nine horse-power. 

The trials of 1883, at  the Stevens institute of tech- 
nology, were made with an  engine rated at ten-horse 
power. The air and gas were both measured by 
meter, -probably the first time that  this had been 
attempted. I t  was found that  the real propor t io~~s  of 
air and gas were not determinable, except by meter- 
ing both, as here done. The fact was proven that 
combustion continues, even after expailsion has pro- 
gressed to a very considerable extent, -a  fact that  
had been before suspected, but probably never before 
proven. Tlle distribution of heat was as follows :-

'Indicated ' \vorl< . . . . . . . . . . . . li.00 

Incxlraust . . . . . . . . . . . . . . . 13.60 

I n  water-jacket . . . . . . . . . . . . . 112.00 

Lost  b y  mcliatiotl, ctc. . . . . . . . . . . 15.60 


'J'otal heat . . . . . . . . . . . . . . 103.00 

I n  the ' indicated ' worlr are included useful morlr, 
and friction of engine, the latter amounting to about 
0.20 of the former. 

The cost of operation of the gas-engine is given a t  
8.75 cents per horse-power and per hour, -consider- 
ably more than the steam or tlie hot-air engine, when 
working continuously; but the comparison is more 
favorable to the gas-engine for cliscontinnous work. 

The expeilse of the gas-engine will also be greatly re- 
duced by the introduction of special ' heating-gas,' 
which can be supplied at  one-half the cost of illumi- 
nating-gas. 

The report affords an unusually fnll collection of 
valuable data for use in the construction of the theory 
of the gas-engine. I t  is remarlrably well worlred up, 
giving the equations of the expansion-lines ; compo-
sition and specific heats of the gases; presaures, vol- 
umes, and temperatures at  the various portions of 
the cycle; and all items of cost. 

-At  the meeting of the Linnaean society of Lon- 
don, on March 6, Professor Cobbold gave a verbal 
account of a conimnnication from Dr. P. Manson of 
Hong gong,  in which the author furnishes fresh evi- 
dence as to the ~01eof the mosquito considered as 
tlie intermediary host of Filaria sanguinis-hoininis. 
Dr. Nanson has verified his previous observations in 
tlie most complete manner, and he  now recognizes 
and describes six well-marlced stages of the Filariae 
whilst they are dwelling within the body of the insect. 
I n  the discussion following, Dr. T .  R. Lewis con-
firmed Xanson's statements in rnany particulars. 

-N. Tisserand, assisted by MRI. Bijourdan, Cal-
landreau, and Radau, issued on Feb. 16 the first num- 
ber of a new astronomical montlily, entitled 'Bulletin 
astronomique,' to be published under tlie auspices of 
the Paris observatory. 

-Nature announces that a t  the final meeting, 
March 21, of the general committee of the  Interna- 
tional fisheries exhibitio~i, the balance of the funds 
was disposed of. The surplus amounts to over gl5,-
000; and of this, S10,000 were allotted to alleviate 
the distress of wido~vs and orpl~ans of sea-fishermen, 
while $3,000 were voted as an  endowrnent to a society 
which is to be called 'The  royal fisheries society,' 
whose fullctions will be somewhat similar to those 
of the Royal aq!icnltaral society. The remaining 
$2,000 are kept ill reserve. 
-For the purpose of a scientific inquiry into the 

amount and fluctuation of the rainfall in different 
parts of tlie world, A. N.Uinnie, Town Hall, Brad- 
ford, Yorlrshire, Eng., nrishes to collect long and con- 
tinuous records of rainfall extending from as early a 
date as possible. lo. The records should state the 
annnal falls only, as tairen year by year without a 
break, for periods of at  least fifteen years; but the 
longest possible period is most desired. 2 O .  The name 
of the place of observation, with, if possible, the lati- 
tude and longitude, and its elevation above the  sea- 
level, should be given. 3O. The total annual fall 
should be expressed in n~illimetres, English inches, 
or local or obsolete measures; but if in either of the 
latter, their equivalent in miilirnetrrs or English 
inches should be given. 4O. Tlle name of the ob- 
server, or authority, or publication from whicll tlie 
record is obtaine~l, sllould be given. 5 O .  The  records 
shoald be from observations made at  a single station, 
arid should not be compileil from the records of two 
stations; but the greatest number of different records 
taken a t  different stations is desirable, to avoid local 
errors or peculiarities. 
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-The gunpowder-mills owned by RIessrs. W. H. 
Wakefield & Co., near IZendal, Eng., are n o ~ v  lighted 
by the electric light; they being tlie first worlrs of 
the liind where this mode of illuminati011 ha;; been 
adopted. The works are I ery extensive, at  least two 
miles i11 length. The dynamo is placed about the 
centre of the  worlrs. Very long niairis were neces- 
sary, as each dangerous building is about two hun- 
dred yards from its neighbor. Over head, bare wires 
were found to be the best for conveying the current. 
These were carried on insulators on posts and trees 
along the route, four to eight lamps being necessary 
to each. The lamps used are the new patter^^, twelve-
candle power Swan lamps. The dynamo runs almost 
continuously day and night in the winter, the average 
work per day being a t  least twenty ho11rs. I n  the 
dangerous powder-making sheds the lights are en-
closed in  specially designed copper reflectors, enam- 
elled white inside, mith tight-fitting plate-glass fronts. 
Each lamp is under separate control, and each circuit 
can be controlled by a switch in the machine-room. 
Every lamp and every circuit is also protected by a 
safety-plug, which melts in case of danger through 
excess of current; thus breaking the current, and re- 
moving all possible danger. 

-Tlie rainfall in San Diego, Cal., and also through- 
out southern California, is greater for the present 
season of 1583-84 than has ever been previously 
recorded. A total of lS.4G inches has fallen a t  San 
Diego, and as high as GO inches have been reported 
from the back country. The rainfall for 1Si9-SO 
was 14.59 inches; 1550-51, 9.30 inches; 1881-82, 9.47 
inches; and.for 1882-83,orily 4.91inches. 

-The Indians in Oregon are much disturbed by 
the constant settling of whites on lands which they 
have occupied, and which have enabled them to gain 
a living by horse-raising. They recently asked for a 
ilearing for their grievances from tlie commander of 
the  fort at  Walla Walla, which mas granted. They 
were told, however, that their only remedy mas in 
taking the land as individuals, and not as members 
of a tribe. But as they have scruples about dealing i n  
mother-earth, from whicli they all come, and to which 
they retnrn, the prospect is a t  present that  they mill 
be firlally driven from all land outside their reser-
vation. 

-Professor Ormond Stone, now of the University 
of Virginia, resigned the position of astronomer of 
the Cinci~i~iati  observatory in June,  1552;and upon 
his advice, his former assistant, 11r. Wilson, now 
astronomer pro tempo~.e, has devoted himself chiefly, 
since that tirne, to the reduction of the miscellaneous 
observations which remained unpublishect. No. 7 
of the publications of the observatory, a painphlet of 
79 pages, contains those observations which pertain 
to comets, and is divided about equally between 
observations of cornetary positio~is and physical ob- 
servations. Previously to 1580 this observatory 
paid no attention to these bodies, the equatorial 
(Merz and illalilcr, lli inches aperture) being princi- 
pally engaged nit11 double-star observations. The 
former publications of this observatory (Nos. 1-6) 

relate entirely to discoveries and rnicrometrical meas- 
urements of doublc stars 

The observations of position mere made after the 
usual manner, ruostly with the filar, but sometimes 
with the ring-micrometer, and need no further men- 
tion here. The assumed co-ordinates of a hundred 
and fifty-four comparison-stars are given also. The 
physical observations, generally made just before 
or after the observations of position, consisted of 
slietches, measnrrs, and notes on the appearance of 
tlie comets. Sketclies of the heads of comets were 
made with the large equatorial, using a power of 
about a hu~idred diameters. The tail-sketches were 
111ade with the unassisted eye, arid sorrietirnes an  
opera-glass. All the stars visible in the vicinity of 
tlie comet xere  plotted upon the pencil-slietches as 
accurately as possible with the eye. The stars were 
afterward identified in Hcis's Atlas Coelestis, and 
plotted to a scale three times that of the engravings. 
The position of the nucleus was then plotted, and 
tlie tail drawn in the sa~rie proportion, relatively 
to tlie stars, as on the original sketch. I n  the process 
of photo-engraving, the compiled sketches mere re- 
duced to one-third, so that the engra~~ings  are about 
the same size as the original sketches. 

The theory and methods of discussion of tail-obser- 
vatioxis of cornets, elaborated by Dr. Bredichin, direct- 
or of the observatory of nos con^, have been followed 
by Mr. Wilson; and he summarizes that  theory from 
Copernicus and the  ilnnales de l'obse~.watoire cle 
~ ~ O S C O Z L .  

The discussions of the notes on the several comets 
form a very interesting contribution to cometary 
astronomy. The plates accompanying the work co~i-  
tain about thirty drawings of comet (b )  1881,twelve 
of comet ( a )  1582, and twenty of comet ( e )  1582, 
commonly known as the great comet of that year; 
and they appear to have been reproduced in a manner 
worthy of the accuracy of the originals. 

- In  the French journal, L a  mmie, M. Pailleux 
calls attention to a Japanese plant named Knsu 
(Pueraria Thunbergeanaj, the roots of which contain 
starch, while the leaves and shoots are used as food. 
I ts  fibrous portions are adapted for use in the manu- 
facture of cordage. I t  is a lofty and hardy plant, 
attaining within a year to the height of between 
twelve and twenty-five feet. I t  yields fruit, ancl 
grows upon the most u~lfruitful dry ground, where 
nothing else would thrive, provided there is a suf-
ficiency of warmth. I t  requires no care, and can be 
propagated by seeds or by planting. 

-The Chinese are beginning to adopt western 
c l~cn~icalscience, and a factory has recently been 
erected for the manufacture of sulphuric acid on a 
large scale. Two well-lcnovvn chemical text-books -
Malguttis' Elementary chemistry, and the Chelnical 
analysis of Fresenius-have also been trarislsted 
into Chinese, mith the help of a great number of 
new characters, and adopted in the imperial colleges. 
His excellency Tong Kin Sing, the first minister, h a s  
taken tlie work under his irnmecliate patronage, and 
written the preface for the first of these books. 


