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surface , and which correspond precisely with those which thousands of millions of pounds , are much below the real which depend on insect or similar agency for pollenization ,
have been made out for the coast of Europe , are least so for : figures. This estimate is for the period of four months in and though apparently , as a result , bearing seed abundantly ,
the menhaden . the middle of the summer and fall , and fo

r

the coast o
f

New yet rarely producing plants in nature from these seeds . O
f

Their winter habitat , like that of the other cold weather England only . these last Ineed only refer to yucca and orchideæ a
s

the best
absentees , has never been determined . The most plausible Such estimates are professedly only approximations , but known o

f

the class dependent on insect fertilization . The
hypothesis supposes that instead o

f migrating toward the are legitimate in their way , since they enable u
s

to appre terrestrial orcbideæ o
f

the United States mostly fruit in great
tropics o

r hibernating near the shore , as has been claimed b
y

ciate more clearly the luxuriance o
f

marine life . Applying abundance , and there are many thousands of seeds in each
many , they swim out to sea until they find a stratum o

f similar methods of calculation to the menbaden , I estimate the capsule , yetmy researches have never been rewarded b
y

one
water corresponding to that frequented b

y

them during their total number destroyed annually o
n

our coast b
y

predaceous plant that I could believe to be a seedling ; while in nearly
summer sojourn o

n

the coast . This is rendered probable b
y

animals a
t
a million million o
f

millions ; in comparison with a
ll

the cases the relation by offsets from a parent plant was
the following considerations : 1. That the number o

f

men- which the quantities destroyed b
y

man yearly sink into in
-

plain . On the other hand , orchid locations are declining ,

haden in southern waters is neither less in the season o
f significance . and yucca confines it
s species to comparatively limited loca

their abundance nor greater in that o
f

their absence from It is not hard to surmise the menhaden's place in nature ; tions , apparently raising a crop of seeds more fo
r

the sake
the north coast . 2. That there are local varieties of the swarming our waters in countless myriads , swimming in o

f feeding the larvæ o
f

the yucca moth than a
s

a
n aid in

species , distinguished b
y

physical characters almost o
f

spe- closely packed , up wieldy masses , helpless as flocks of sheep , plant distribution . So far as reproduction is concerned , it

cific value , b
y

differences in habits , and , in the case o
f

the near to the surface and at the mercy o
f every enemy , desti- will not be denied that millions on millions of seeds are cre

southern schools , b
y

the universal presence in the mouth o
f tute of means of defense and offense , their mission is un- ated in vain , that thousands of millions o
f

flowers bloom

a crustacean parasite , which is never found with those north mistakably to be eaten . In the economy of nature certain uselessly , and that volumes o
f odor and tons and tons of

o
f Cape May . 3. That the same schools usually reappear in orders of terrestrial animals , feeding entirely upon vegeta- pollen are given the winds and to the insects , without any

the same waters in successive years . 4. That their very ble substances , seem intended for one purpose , to elaborate possible benefit to the individual , wbich could b
e

made to

prompt arrival in the spring suggests their presence in waters simple materials into the nitrogenous tissues necessary for increase without any o
f

these productions , which are o
f

n
o

near a
t hand . 5. That their leanness when they first ap- the food of other animals which are wholly or in part car- conceivable benefit to the race , except a
s might arise from

pear renders it evident that they have had no food since nivorous in their diet , so the menhaden , feeding upon other . some imaginary good from cross -fertilization . We see
leaving the coast in autumn ; the latter consideration , since wise unutilized organic matter , is pre -eminently a meat pro- from these simple considerations that sex can have but
they are bottom feeders , is the strongest confirmation o

f

the ducing agent . a very remote relation to the good o
f

the individual o
r

belief that their winter home is in themid -oceanic sub -strata . Man takes from the water every year eight or nine hun . the race ; and we may reasonably look about for some

A
s
is indicated b
y

the testimony o
f
a large number o
f

ob- dred millions o
f

these fish , weighing from two hundred to more important service which sex is to render .

servers , whose statements are elsewhere reviewed a
t

length , three hundred thousand tons , but bis indebtedness does not We find this in variety . This is essential to our present
the menhaden is b

y

far the most abundant species o
n

the end here ; when h
e brings upon his table bluefish , bonitoes , conditions o
f

existence . Imagine the higher order o
f ani

eastern coast o
f

the United States . Several hundred thou- weakfish , swordfish , or bass , he has before bim usually men- mals increasing b
y

division ! Each would b
e exactly like it
s

sand are frequently taken in a single draught o
f
a purse -seine . haden flesh in another form . parent . Mr. Smith could not tell himself from Mr. Brown .

A firm in Milford , Connecticut , captured in 1870 , 8,000,000 ; The commercial importance o
f

the menbaden has but But the union o
f

two distinct individuals , and each indi

in 1871 , 8,000,000 ; in 1872 , 10,000,000 ; in 1873 , 12,000,0 . 0. lately come into appreciation . Twenty - five years ago , and vidual with varying powers of transmitting identity , leads to

In 1977 , three sloops from New London seined 13,000,000 . , before , it was thought to be of very small value . A few infinite variety , by which each can clearly distinguish that

In 1877 - an uprofitable year — the Pemaquid Oil Company millions were taken every year in Massachusetts Bay , Long which is his from what is his neighbor's . Variety is a

took 20,00,000 , and the town of Boothbay alone 50,000,000 . Island Sound , and the inlets of New Jersey . A small por- greater necessity to sentient than to inanimate beings ,

There is no evidence whatever o
f any decrease in their num- tion o
f

these were used for bait ; a few barrels occasionally hence w
e

see that propagation through sex is imperative
bers , though there can b

e in the nature o
f

the case absolutely salted in Massachusetts to be exported into the West Indies . among them . But it can , in this respect , make n
o differ

n
o

data for comparison o
f

their abundance in successive Large quantities were plowed into the soil o
f

the farms ence to a plant . It isof no consequence to one blade o
f

years . Since spawning menbaden are never taken in the along the shores , stimulating the crops for a time , but in grass that another blade should b
e just like it . But it is

nets , no one can reasonably predict a decrease in the future . the end filling the soil with oil , parching it , and making it of great consequence to the animal life that is to feed o
n

The nature of the food of the menhaden has been closely unfit for tillage . them . Each class is made to prefer some kinds o
f fruit

investigated . Hundreds o
f

specimens have been dissected , Since that time manifold uses have been found . As a and vegetables , which must have distinct characters in

and every stomach examined by me was found full of dark , bait fish this excels a
ll

others . For many years much the order to be easily recognized , and hence we have at once
greenish , o

r

brownish mud o
r

silt , such a
s occur near the greater share o
f

ourmackerel was caught b
y

it
s

aid , while a good reason for form , color , fragrance , and the infinite
mouths o

f

rivers and o
n

the bottoms o
f

still bays and estu- the cod and balibut fleet use it rather than any other fish when variety these productions give rise to . If this view b
e cor

aries . When this mud is allowed to stand for a time in it can be procured . The total consumption o
f

menhaden rect , and I cannot conceive that it can be controverted ,

clear water , this becomes slightly tinged with green , indi- for bait in 1877 did not fall below 80,000 barrels , o
r

26,000 , - it puts a new view o
n modern teleology . In al
l

the dis
cating the presence o

f chlorophyl , perhaps derived from the 000 of fish , valued a
t

$ 500,000 . Ten years before , when cussions o
n

the various arrangements o
f plants and ani

algæ , so common on muddy bottoms . In addition to par- the entire mackerel fleet was fishing with hooks , the con- mals ,we hear only of what gocd is to result to the indi
ticles o

f

fine mud the microscope reveals a few common sumption was much greater . The Dominion mackerel fleet vidual o
r to the race . This is the essential character of the

forms o
f

diatoms . buy menhaden bait in quantity , and it
s

value has been doctrines of natural selection . But on the principle wbich
There are n

o

teeth in the mouth o
f

men haden , their place thought an important element in framing treaties between I have sketched out - the principle o
f

variation — we see
being supplied b

y

about 1,500 thread - like bristles , from one our government and that o
f

Great Britain . plants and animals not working merely fo
r

their own good ,

third to three -quarters of an inch long , which are attached As a food resource it is found to have great possibilities . although that is incidentally involved ,but for the good of

to the gill arches , and may b
e so adjusted as to form a very Many hundreds of barrels are sold the West Indies , while generations yet unborn , and in which they can have no ip

effective strainer . The stomach is globular , pear -shaped , thousands of barrels are salted down for domestic use b
y

terest . Indeed , following the inexorable law o
f

variation ,

with thick muscular walls , resembling the gizzard of a fowl , families living near the shore . In many sections they are plants may be said to be laboring to make themselves dis
while the length o

f

the coiled intestine is five o
r

six times sold fresh in the market . Within six years there has sprung tinct from each other , so that the various animals may b
e

that o
f

the body o
f

the fish . The plain inference from these u
p
a
n important industry , which consists in packing these better able to recognize and consume them . They must

facts , taken in connection with what is known o
f

the habits fish in oil , after the manner of sardines , for home and for necessarily b
e under the control and direction o
f

a
n outside

o
f

the menbaden , seems to be that their food consists in large eign consumption . In 1874 the production of canned fish power , which clearly foresees that there will bemouths , and
part o

f

the sediment which gathers upon the bottom o
f

still did not fall below 500,000 boxes . The discovery made b
y

judgment required to select the food which is to g
o

into
protected bays , and contains much organic matter , and also Mr. S. L. Goodale , that from these fish may be extracted , them ; al

l

o
f which would b
e

useless , unless plants were
upon the vegetation that grows in such localities . Perhaps , for the cost of carefully boiling them , a substance possess- forced into a variety , which is thus to enable them to b

e the
too , when swimming a

t the surface with expanded jaws , ing a
ll

the properties o
f Liebig's "extract of beef , ” opens more easily sacrificed when the proper time arrives . Of

they are able to gather nutritious food which ' floats o
n the up a vast field for future development . As a food for the course , the selfish views embodied in the doctrines of mod .

water . domestic animals , in the form o
f
“ fish meal , " there seems ern teleology must be incidentally true . No individual would

Their rapid increase in size and fatness , which com- also to be a broad opening . work , unless it supposed it was working for its own good .

mences a
s

soon a
s they approach our shores , indicates that As a source of oi
l
, the menhaden is o
f

more importance Pleasure must be a condition of existence . This alsomust
they find a

n abundant supply o
f

some kind o
f

food . The than any other marine animal . Its annual yield usually b
e a universal law , and “ natural selection so far to be

o
il

manufacturers report that in the spring a barrel o
f

fish exceeds thatof the whale (from the American fisheries ) b
y

conceded . But this law must , of necessity , be limited . It

often yields less than three quarts o
f

o
il , while late in the about 200,000 gallons , and in 1874 did not fall far short o
f

the is not for the good of a plant that it should b
e

eaten b
y

a
n

fall it is not uncommon to obtain five o
rsix gallons . aggregate o
f

a
ll

the whale , seal , andcod oi
l

made in Amer- animal ; but it is perfectly consistent with the law of uni .

There is still some mystery about their breeding habits ; ica . In 1878 the menhaden oi
l

and guano industry em- versal good that it should have just enough o
f

thorns , or

thousands o
f specimens have been dissected since 1871 with- ployed capital to the amount o
f
$ 2,350,000 , 3,337men , 64 bitterness , o
r

some other measures o
f

defense to keep ibe
out the discovery o

f

mature ova . In early summer the geni- steamers , 279 sailing vessels , and consumed 777,000,000 of race from being utterly annihilated .

talia are quite undeveloped , but as the season advances they fish ; there were 56 factories ,which produced 1,392,644 gal Finally , may we not conclude that variation , and not re
slowly increase in size and vascularity . Among the Octo- lons of oi

l
, valued a
t $ 450,000 , and 55,154 tons o
f

crude production , is the one great law to which w
e

are primarily

ber fish a fe
w

ovaries were noticed in which th
e

eggs could guano , valued at $ 600,000 . This was a pooryear . In1874 to refer a
ll

naturalphenomena ; that reproduction occupies

b
e

seen with the naked eye A school of large fish ,driven the number of gallons produced was 3,373,000 ; in 1875 , orly a place subservient to this law ; and , if so , may we not
ashore in November in Delaware Bay by the bluefish , con- 2,681,000 ; in 1876 , 2,992,000 ; in 1877 , 2,427,000 . In 1878 proceed to review the theories which have been established
tained spawn nearly ripe , and others taken at Christmas- the total value o

f

manufactured products was $ 1,050,000 ; under a mistaken idea o
f

the order o
f things ? I propose to

time in Provincetown harbor , evidently stragglers accident . in 1874 , this was $ 1,809,000 ; in 1875 , $ 1,582,000 ; in 1876 , examine , but I shall confine myself here to only one subject ,

ally delayed , contained eggs quite mature . Young menha- $ 1,671,000 ; in 1877 , $ 1,608,000 . It should b
e

stated that in indeed but to a part o
f

that subject , namely , the relation
den , from one to three inches in length and upward , are these reports only four - fifths of the whole number of facto which odor in flowers bears to the theory o

f

cross -fertili
common in summer south o

f

New York , and those o
f
5 to ries are included . zation ,

8 inches in late summer and autumn in the southern part o
f

The refuse o
f

the o
il

factories supplies a material o
f

much Mr. Charles Darwin , in “ Cross and Self Fertilization , "

New England . These are in schools , and make their appear- value for manures . As a base for nitrogen it enters largely chap . x . , p . 381 , says : “ We certainly owe the beauty and
ance suddenly from the open ocean like the adult fish . Men- into the composition of most of the manufactured fertilize odor of our flowers , and the storage of a large supply of

baden have never been observed spawning o
n

the southern ers . The amount of nitrogen derived from this source , in honey in them , to the existence o
f

insects ; " and Professor
coast , and the egg -bearing individuals when observed are 1875 , was estimated to b

e equivalent to that contained in Asa Gray , in his recently issued “ Structural Botany , ” p .

always heading out to sea . These considerations appear to 60,000,000 pounds o
f Peruvian guano , the gold value of 217 , follows b
y

observing ; “ Anemophilous flowers are
warrant the theo that their breed ounds are on the which would not have been far from $ 1,920,000 . The yield mostly destitute of odor , and not nectariferous ; " and further ,

offshore shoals which skint the coast from Georges Banks to o
f

the menhaden fishery in pounds is probably triple that o
f p . 218 : “ Nor do we know that fragrance or other scent , or

the Florida Keys . any other carried o
n b
y

the fishermen o
f

the United States . that nectar subserves any uses to the flowers than tbat o
f

Several writers have lately expatiated o
n

the vast fecun . In thevalue o
f

it
s products it is surpassed only b
y

three : alluring insects . ” You see that the idea uppei most in the
dity o

f

the menhaden . This has not yet been demonstrated . the cod fishery , which , in 1876 ,was estimated to be worth minds of these authors is that some direct good to the plant

In a pair of immature ovaries I made out , by estimate , $ 4,826,000 ; the whale fishery , $ 2.850,000 ; and the mackerel must be inferred from it
s peculiar form , color , fragrance , or

10,000 eggs . A large mature fish would have many more , fishery , $ 2,215,000 ; the value of the menhaden fishery for secretions , and the absolute necessity o
f

mere variation is

but in a
ll probability the number never exceeds 40,000 . this year being $ 1,658,000 . wholly ignored . But we have color and odor even in mine

Among the enemies o
f

the menhaden may be counted every In estimating the importance of the menhaden to the rals . We do not look to any special benefit to them from
predaceous animal which swims in the same waters . United States , it should be borne in mind that its absence these possessions , but w

e

can understand why they should
Whales and dolphins follow the schools and consume them from our waters would probably reduce al

l

our other sea possess them under the universal law o
f variety . Besides ,

b
y

the hogshead , sharks of al
l

kinds prey upon them largely ; fisheries to at least one -fourth their present extent . odors and sweet secretions are not confined to flowers , but
one hundred have been taken from the stomach of one pervade a

ll parts o
f

the plant alike . The leading veins of

shark : a
ll

the large carnivorous fishes feed upon them . The OBJECTS OF SEX AND O
F

ODOR IN FLOWERS . catalpa , as recently shown b
y

Mr. John A
.

Ryder , of the
tunny is th

e

most destructive . I have often , " writes a APaper read before the American Association , Saratoga , with glands which secrete nectar and furnish food fo
r

innu

Philadelphia Academy o
f

Natural Sciences , a
re furnished

gentleman in Maine , “ watched their antics from the N
.

Y
.
, August , 1879 , b
y

THOMAS MEEHAN , Professor of
masthead o

fmy vessel , rushing and thrashing like demons Botany to thePennsylvania State Board o
f Agriculture , is fo
r

the purpose o
f

alluring insects ; but where does th
e

merable ants . We may agree with Dr. Gray that this nectar
among a school o

f

fish ; darting with almost lightning Germantown , Penn .

swiftness , scattering them in every direction , and throwing good to the plant come in ? Odor and color abound in great
hundreds o

f

them in the air with their tails . ” The pollock , STUDENTS o
f

nature ,who have thoughtfully observed , must variety among toadstools , lichens , and seaweeds . Have these
the whiting , the striped bass , the cod , the squeteague , and have noted at least two great objects in the creation of sex . been developed to make them attractive to insects fo

r
any

the garfish are savage foes . The swordfish and the bayonet . The first , and leading one , is evidently to insure variation ; purposes that we can conceive of in connection with indi .
fish destroy many , rushing through the schools and striking the second , to aid and assist reproduction . But our text . vidual good ? They have separate sexes , they have color ,
right and left with their powerful swords . The bluefish and books say little of the first , while every behavior of flowers and they have odor , and they cross -fertilize ; but cross -fer
bonito are , however , themost destructive enemies , not even is regarded a

s relating to the last , and hence we have so tilization is not effected b
y

any insect agency . If , asMr.
excepting man ; these corsairs o

f

the sea , not content with much said and written o
n

the advantages o
f

cross -fertiliza- Darwin says , we should not have had beautiful or odorifer
what they e

a
t
, which is o
f

itself an enormous quantity , rush tion , as if reproduction were the sole end and aim o
f

sex . ous flowers had insects not existed , how did these lower
ravenously through the closely crowded schools , cutting and That reproduction is not the sole end o

f

sex is apparent orders of plants come b
y

color ? We cannot understand it on

tearing the living fish a
s they g
o , and leaving in their wake from the fact that reproduction b
y

cell division is more com- any theory o
f

natural selection , but w
e

can understand it on

the mangled fragments . Traces of the carnage remain for mon in vegetation than reproduction b
y

seed . Bulbs , tubers , the basis o
f

the necessity for a universal variety in a
ll

weeks in th
e

great “ slicks ” of o
il

so commonly seen o
n

rhizomes , and other subterranean structures , with bulblets , things . Again , bright color is not confined to flowers . In

smooth water in summer . Professor Baird , in his well- runners , and other arrangements above ground , are familiar tropical countries colored leaves abound , and of these the
known and often quoted estimates o

f

food annually con- examples . Many plants with colored corollas , seed so sel Begonias , Crotons , and Dracænas o
f

our greenhouses afford
sumed b

y

the bluefish , states that probably ten thousand dom , that never may fairly characterize them . O
f

these I familiar examples ; and , strangely enough , most of these col
millions o

f

fish , o
r twenty -five millions o
f pounds daily , or might name Ranunculus ficaria , Lilium tigrinum , the ored -leaved plants belong to classes which are supposed to

twelve hundred million millions o
f

fish , and three hundred ' borse radish , Cochlearia armoracia ,etc .; and again , are those b
e anemophilous , o
r

fertilized b
y

the wind , and can there
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fore have no object in making themselves attractive to in
-

current , lost one milligramme . The same wire was then the contraction and expansion at these high temperatures
sects . raised to incandescence fo

r

twenty minutes more , and it gave caused the wire to weld together a
t

the points previously
But perhapsthe most remarkable fact of al

l
is , that the state a loss o
f
3milligrammes ; afterwards it was kept incandescent containing a
ir
. In one hour and forty minutes this spiral

ment o
f

Dr. Gray , that anemopbilous plants have flowers for one hour and ten minutes , at which time it weighed 258 had reached such a temperature without melting that it was
mostly destitute o

f

odor , is probably incorrect . Certainly milligrammes - a total loss o
f
8 milligrammes . Another wire giving a light of twenty -five standard candles , whereas it

there is odor in a large number o
f anemophilous plants . In weighing 343 milligrammes , was kept moderately incande would undoubtedly have melted before it gave a light of

monacious and diæcious plants color o
r fragrance is usu- scent for nine consecutive hours , after which it weighed 301 five candles , bad it not been put through the above process .

ally present in the male flowers . And often both are there , milligrammes , showing a total loss o
f
4
2 milligrammes . Several more spirals were afterwards tried with the same re

but wanting in the female , unless in flowers with a con A platinum wire 1-20 -thousandth o
f

a
n inch in diameter sult . One spiral which had been brought to these bigh

spicuous corolla , such a
s in cucurbitaceous plants . In these was wound in th
e

form o
f
a spiral one -eighth of an inch in temperatures more slowly gave a light equal to thirty stand

cases th
e

degree o
f fragrance is equal . Butodor to a greater diameter , and 12 an inch in length ; the two ends of the ard candles . In the open a
ir

this spiral gave nearly the same

o
r

less degree exists in the willows , poplars , maples , rhus , spiral were secured to clamping posts , and the whole appara- light , although it required more current to keep it at the
spinach , Indian corn , palms , sweet chestnut , and others ; but tus was covered with a glass shade 212 inches in diameter same temperature .

always in the male , and never in the female flowers . Instead and 3 inches high . Upon bringing the spiral to incande Upon examination o
f

these spirals which had passed

o
f anemophilous flowers being mostly destitute o
f

odor , I scence for twenty minutes , that part of the globe in line with through the vacuum process by the aid of a microscope , no

have not been able this year to tind any male flowers o
f

this the sides o
f the spiral became slightly darkened ; in five cracks were visible ; the wire had become a
s white as silver ,

class that have not odor , with the single exception o
f

the hours the deposit became so thick that the incandescent and had a polish which could not be given it by any other
common field sorrel , Rumex acetosella . The sweet chestnut , spiral could not be seen through the deposit . This film , means ; the wire had a less diameter than before treatment ,

Castanea Americana , is indeed remarkable for the prodigious which was most perfect , consisted of platinum , and I have and it was exceedingly difficult to melt in the oxyhydrogen
amount o

f

odor and other material which , under prevailing n
o

doubt but large plates of glass might be coated economi fame as compared with untreated platinum ; that it was as

notions o
f

individual good , must b
e regarded a
s

absolute cally b
y

placing them o
n each side o
f
a large sheet o
f

hard as the steel wire used in pianos , and that it could not
waste , but which comes to b

elooked o
n

a
s

the height o
f platinum kept incandescent by the electric current . be annealed a
t any temperature .

wisdom under the laws involved in variation . As the branch This loss in weight , together with the deposit upon the My experiments with many metals treated b
y

this process
grows the axillary buds , which in many plants remain dor - glass , presented a very serivus obstacle to the use of metal- has proved to my satisfaction , and I have no hesitation in

mant ti
ll spring , and then , perhaps , make a new branch , lic wires for giving light b
y

incandescence , but this was stating , that what is known a
s annealing o
f

metals to make
push a

t once and make a spike o
f

male flowers . A bunch of easily surmounted after the cause was ascertained . soft and pliable , is nothing more than the cracking o
f

the
these will fill a room with fragrance . There are about fifty I coated the wire forming the spiral with the oxide o

f

metal - in every case where a hard -drawn wire had been
clusters o

f

these flowers in a spike , five flowers in a cluster , magnesium , b
y

dusting upon it finely powdered acetate o
f

annealed , a powerful microscope revealed myriads of cracks
five spikes to one branch , and hence twenty - five hundred magnesium while incandescent . The salt was decomposed in the metal .

male flowers ; and these al
l

fall before the female flower with b
y

the heat , and there remained a strongly adherent coat Since the experiments o
f

which I have just spoken , I

it
s

attendant male spike is formed , and which appear at the ing of the oxide . This spiral so coated was covered with a have , by the aid of Sprengel mercury pumps , produced
termination o

f

the growth instead o
f
a
t the axils . There is glass shade and brought to incandescence for several min higher exhaustions , and b
y

consuming five hours in exclud

n
o conceivable u
se for this immense crop o
f precocious male utes , but instead o
f a deposit o
f

platinum upon the glass , ing the air from the wire , and intermitting the current a

flowers with it
s

attendant fragrance under any law o
f repro- there was a deposit o
f

the oxide o
f

magnesia . From this great number o
f

times , succeeded in obtaining a light o
f

duction ; but if we take into consideration the immense and other experiments I became convinced that this effect eight standard candles from a spiral o
f

wire with a total

· number o
f

minute creatures o
n

the earth , in th
e

atmosphere , was due to the washing action o
f

the a
ir upon the spiral ; radiating surface o
f

1-32 o
f

a
n inch , or a surface about equal

in water , everywhere , and the evident design o
f

nature that the loss o
f weight and the coloration o
f

the hydro- to a grain of buckwheat . With spirals of this small size
that they should b

e

fe
d
, w
e may understand , under the laws gen flame were also due to the wearing away of the surface which have not passed through the process , the average

o
f

varia'ion , how even a chestnut may be made to scatter this of the platina , by the attrition produced b
y

the impact o
f

amount o
f light given out before melting , is less than one

food in profusion through the atmosphere , even though not the stream o
f gases upon the highly incandescent surface , standard candle . Thus I am enabled b
y

the increased capa
the slightest benefit to itself o

r
to its race should follow the and not to volatilization , as commonly understood ; and í city of platinum to withstand bigh temperature to employ

act . Even the views o
f

Professor Huxley , that the coal venture to say , although I have not tried the experiment , small radiating surfaces , and thus reduce the energy re

measures o
f England are the product of pollen which fell thatmetallic sodium cannot bevolatilized in high vacua b
y quired per candle light . I can now obtain eight separate

during 30,000 years in the carboniferous era ,are explainable the beat derived from incandescent platinum ; any effect jets , each giving out an absolutely steady light , and equal to

under the operation o
f

this law o
f

variation for the purpose that may be produced will be due to the washing action o
f

sixteen standard candles , or a total of 128 candles , b
y

the

o
f

ultimate universal good , but under n
o theory o
f

indi- the residual air . After the experiment last described , I expenditure of 30,000 foot -pounds of energy , or less than
vidual benefit from natural selection that I can see . placed a spiral o

f platinum in the receiver of a common one horse -power .

In pursuing our studies of the odors o
f

flowers , we shall air pump , and arranged it in such a manner that the current As a matter of curiosity , I have made spirals of other
find many difficulties in believing that they were developed could pass through itwhile the receiver was exhausted . metals , and excluded the air from them in themanner stated .

fo
r

th
e

chief reason o
f attracting insects for the purpose o
f

A
t
a pressure o
f two millimeters , th
e

spiral was kept at Common iron wire may b
e

made to give a lightgreater than
cross - fertilization . Not the least of these difficulties is the incandescence for two hours before the deposit was platinum not treated ; the iron becomes a

s hard as steel , and
fact o

f many genera o
f showy.colored flowers existing , sufficient to become visible . In another experiment , at just as elastic . Nickel is fa
r

more refractory than iron .

which may have one o
r

two species highly odoriferous and a higher exhaustion , it required five hours before a deposit Steel wire used in pianos becomes decarbonized , but remains
the rest destitute o

f

scent . The violets o
f Europe are of became visible . hard and assumes the color o
f

silver . Aluminum melts only
this class . Viola odorata is very sweet ; the pansy less so ; In a scaled glass bulb exhausted b

y
a Sprengel pump to a at a white heat .

th
e

rest a
re comparatively scentless . American violets show point where a 4 of an inch spark from a
n induction coil In conclusion , it may be interesting to state that the melt

the same characteristics . I am familiar with many species , would not pass between points one millimeter apart , was ing point of many oxides is dependent upon the manner of

but I only know of Viola primulæfolia and Viola blanda - two placed a spiral , the connecting wires passing through the applying the heat ; for instance , pure oxide of zirconium
nearly allied species -- that would b

e called sweet . Has fra- glass . This spiral has been kept at themost dazzling incan- dose not fuse in the flame o
f

the oxyhydrogen blow -pipe ,

grance given these sweet species any advantage in the strug- descence for hours without the slightest deposit becoming while it melts like wax and conducts electricity when on a
n

gle for life ? If so it is , at least , not apparent . On the other visible . incandescent platinum spiral , which is a
t
a får lower tem

hand , observation will show that the scentless flowers o
f I will now describe other and fa
r

more important pheno- perature . On the other hand , oxide of aluminum easily melts
these genera are just as freely visited a

s

those which have mena observed inmy experiments . in the oxyhydrogen flame , while it only vitrifies o
n

the plat
odor Of the many species of Reseda I only know of one If a short length of platinum wire , one thousandth of an inum spiral .

that is fragrant , the common mignonnette . In my garden , inch in diameter , be held on the flame of a Bunsen burner ,

Reseda undata , wholly scentless , is as freely visited by bees a
t

some part it will fuse , and a piece of the wire will be bent HOMOLOGIES IN THE LAURACEÆ .

a
s

it
s

sweet sister species . Again , it is a fact that among a
t

a
n angle b
y

the action o
f

the globule o
f

melted platinum ;

the sweet mignonnettes some are less fertile than others ,and in some cases there are several globules formed simulta- Paper read before the American Association , Saratoga
that the least productive bave the most odor . Another re

-

neously and the wire assumes a zigzag shape . Springs , 1879 , b
y

LESTER F
.

WARD .

markable case in which color and fragrance are in inverse With a wire four thousandths of an inch in diameter ' this
proportion to productiveness is afforded b

y

the genus Ru- effect does not take place , as the temperature cannot b
e The flowers of the Lauracea , although inconspicuous and

b
u
s
— th
e

blackberry and raspberry class . Rubus odoratus raised to equal that of the smaller wire , owing to the in unattractive , ar
e

interesting upon a close study . The

is beautiful and fragrant . How rarely it fruits is notorious . creased radiating surface and mass . After heating , if the interest
chiefly arises from the presence within them o

f nu
Rubus cuneatus is not high colored , but it is fragrant . Not wire b

e examined under a microscope , that part of the sur merous s
o -called glands o
r

functionless organs . In some
half th

e

flowers usually produce anything , and many of face which has been incandescent will befound covered anther that wecan scarcely hesitate to pronounce them ru

cases the shape o
f

these glands so strikingly suggests the

those which d
o

give buť a very fe
w

carpels . Rubus Cana- with innumerable cracks . If the wire be placed between dimentary stamens .In other cases they consist of meredensis hasvery showy white flowers ,but no odor , and its clamping posts , and heated to incandescence fo
r

twenty filaments o
r

staminodia , which , as w
e

shall se
e
, may b
e

“ berries " are always inore o
r

less defective . Rubus villosus minutes , by the passage of an electric current , the cracks abortive petals . In the male flower of Sassafras officinale ,is less attractive than th
e

last , and is more perfectly produc- will be soenlarged a
s

to b
e

seen with the naked eye ; th
e

which is always diæcious , there are six glands , allwith antive But the most fertile of a
ll

th
e

species is Rubus occiden- wire under themicroscope presents a shrunken appearance , ther -shaped heads on short filaments ,arranged inpairs in atulis . I donot know that Iever saw a flower that did not and is full of deep cracks . If the current iscontinued for single whorl or row , each pair being joined at their base bymake a perfect fruit , and yet it has n
o odor , scarcely any several hours , these effects will so increase that the wire will a thin connective , out of the summit of which between the

petals , and these of such a green shade ofwhite as to be actu- fall to pieces .

ally inconspicuous . On the ground of variety , in which This disintegration has been noticed in platina long sub-
glands arises o

n
e

o
f

th
e

three inner stamens ,thus :

fragrance is to play it
s part , and which must o
f

necessity jected to the action o
f
a flame b
y

Prof. John W. Draper .

permeate a
ll things , we can understand it
s uses ; butwe are " The failure o
f the process of lighting , invented b
y

the
lost when we attempt to explain such facts a

s

these b
y

any French chemist , Tessié - du -Motay , who raised sheets of

hypothesis that has for its foundation mere individual good . platinum to incandescence b
y

introducing it into a hydro
May we not , then , logically sa

y

that sex in naure is not gen flame , was due to the rapid disintegration o
f

the
primarily for reproduction , but to insure variation ; that metal .

questions which properly come under this law o
f

variation I have ascertained the cause of the phenomenon , andhave
have but a remote relationship to questions o
f

natural selec- succeeded in eliminating that which produces it , and in doing
tion , but are referable to some external power governing so have produced a metal in a state hitherto unknown and
universal good , with which the individual governed has which is absolutely stable at a temperature where nearlyall The floral envelope , which is considered monochlamydous ,

pothing to do , and which asoften tend to the destructionof substances melt or are consumed - ametal which , although consists of a six - lobed calyx with a very short tube ,the di

individuals o
r

races a
s

to their preservation ? originally soft and pliable , becomes a
s homogeneous a
s glass visions o
f

the limb being so arranged that there are three
and as rigid a

s

steci . When wound in the form o
f
a spiral outer and three inner , alternately imbricating over each

O
N

THE PHENOMENA O
F

HEATING METAL IN Vacuo B
y

is a
s springy and elastic when a
t

the most dazzling incande- other , thus :

MEANS OF AN ELECTRIC CURRENT . scence a
s when cold , and which cannot be annealed b
y

any
process now commonly known .

By Thos . A
.

EDISON . The cause o
f this shrinking and cracking o
f

the wire is

Read before th
e

American Association , Saratoga Springs , and physical pores of the platinum and th
e

contraction upon
due entirely to the expansion o

f

the a
ir

in the mechanical
1879 .

the escape o
f

the air .

In the course of my experiments o
n

electric lighting . I Platinum a
s sold in commerce may be compared to sand

bave developed some striking phenomena arising from the stone in which the whole ismade u
p

o
f
a great number o
f

heating o
f

metals b
y

fames and b
y

the electric current , particles with many a
ir spaces . The sandstone upon melt .

especially wires o
f platinum , and platinum alloyed with ir
i- ing becomes homogeneous and n
o

a
ir spaces exist . There are nine true stamens , which are arranged in three

dium . These experiments are still in progress . With platinum o
r any metal , the air spaces may b
e eli- rows o
f

three each , and inserted o
n

the tube below the lobes ,

The first fact observed was that platinum lost weight minated and the metal made homogeneous b
y
a very sim- the outermost row opposite the outer lobes , the middle row

when heated in a flame o
f hydrogen , that the metal colored ple process ; this process I will now describe . opposite the inner lobes , and the inner row again opposite

the flame green , and that these two results continued until I had made a large number of platinum spirals , al
l

o
f

the the outer lobes , but on the connective between the pairs o
f

the whole o
f

the platinum in contact with the flame had same size and from the same quality of wire . Each spiral pre- glands as above shown . The pistil is wholly wanting :

disappeared . sented to the air a radiating surface o
f

3-16ths o
f

an inch . In the female flowers of sassafras there are also six glands ,

A platinum wire four thousandths of an inch in diameter , Five of these were brought by the electric current u
p
to the which have more the appearance o
f

stamens than those o
f

and weighing 306 milligrammes , was bunched together and melting point , the light was measured b
y
a photometer , and the male flowers . They are situated opposite the sepals in

suspended in a hydrogen flame . It lost weight at the rate the average light was equal to four hundred standard can- a single row . These have been denominated rudimentary

o
f
a fraction less than one milligramme per hour as long as ales for each spiral just at the melting point . stamens b
y high authority , and there can b
e

n
o doubt that

it was suspended in the flame . One o
f

the same kind o
f spirals was placed in the re- they are such , although the anther - like heads now consist

When a platinum wire is stretched between two clamping ceiver of an ai
r

pump , and the a
ir

exbausted to two milli- o
f homogeneous tissue without cells . True stamens in the

posts and arranged to pass through a hydrogen flame , it is meters . A weak current was then passed through the wire to female flowers are wholly absent .

colored a light green , but when the temperature of the wire slightly warm it for the purpose of assisting the passage o
f The male flowers of Lindera benzoin , a closely allied genus ,

is raised above that o
f

the flame , b
y

passing a current the a
ir

from the pores o
f

the metal into the vacuum . The are similar to those of sassafras in al
l

respects except that
through it , the flame is colored a deep green . temperature o

f

the wire was gradually augmented a
t

inter they possess a rudimentary ovary . The female flowers o
f

To ascertain th
e

diminution in the weight o
f platinum vals o
f

ten minutes , until it became red . The object o
f

lindera , however , differ from the female flowers of sassa
wire , when heated b

y

the electric current , I placed between slowly increasing the temperature was to allow the air to fras in an important particular . Prof. Gray describes them
two clamping posts a wire five thousandths o

f

a
n inch in pass out gradually and not explosively . Afterwards the cur- a
s possessing “fifteen to eighteen rudiments o
f

stamens in

diameter and weigbing 266milligrammes . This wire , after rent increased at intervals of fifteen 'minutes . Before each two forms . " The normal number , bowever , is just fifteen ,

it was brought to incandescence fo
r

twenty minutes b
y

the increase in the current , the wire was allowed to cool , and a greater number being sometimes found in the same way
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