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changeable with them. I n  this view inertiais a l a w  of I At Cherrystone, Md., there are fourteen pounds, which -
energy a n d  no t  a property of matter.  

T h e  following table g i ~ e s  a syaoptical view of the  
various forms of energy a n d  the  names  they have. 
Where  there a r e  n o  names  a n  illterrogation point is 
placed t o  indicate t he  lack. T o  the  writer it appears 
as  if each specific form of energy should have a spe-
cific name,  b u t  h e  is aware of the  difficulty of findiilg 
suitable names  a n d  getting them adopted.  I f  this 
want  is felt by  others then a conl~ll i t tee of suitable 
persons nligllt b e  appointed by the  America11 Associa- 
t ion for the  Advailcement of Science, who might con- 
sider a n d  r e c ~ n l n l e n d  appropriate na~ l l e s  as  did the  
British Association for Electrical Science sonle years 
ago. 

TABLE O F  IPORMS O F  E K E R G Y .  

Rotary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 

= 1 V i b r a t o r y . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Sourd. 


2 Curvilinear . . . . . . . . . . . .... . . . . . . . . . . . . . . .  ? 

[ s p i r a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ? 


Vortical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 


(Rrctilinear . . . . . . . . . . . . . . . . . . . . . . . . . ..Free path. 

1 Ro'atory . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Electricity. 


E.  - nin2 Vibratory . . . . . . . . . . . . . . . . . . . . . . . . . . ..Heat.  

E 

2 .  { Curvi l in~ar . . . . . . . . . . . . . . . . . . . . . . . . . .  ? 

Spiral . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ? 

Vortical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ? 


3. Atomic a//J llllrOZecz~Z~~/: 
?.  . . . . . . . . . . . . . . . . . . . . . . ..Specific heat. 

. . . . . . . . . . . . . . . . . . . . . ..L ,~ t en theat. 

?. . . . . . . . . . . . . . . . . . . . . . . . ..Specific 1ndi;c. Capac. 


4. fiz Ether. 

/
( Rectilinear . . . . . . . . . . . . . . . . . .  ? 


Pulsatory . . . . . . . .Chemism. 

Undulatory  . . .Raden t  Entrgy.  

, - .  7
Llgllr.I 
 I 


1 H e  fouGd the nurnher ot eggs prodcced by a single 
E = ?  Act~ l~ i sm.  fish to be from jo,ooo to joo,(joO, according to the size of 

Rotatory, Circular l~and Light, the fish, the latter number h a v ~ n g  been takeu froin a fish 
Curvilinear, { Elhptical~y [ weighing one and three-fourths pounds. Instead of all 
Spiral.. . . . . . . . . . . . . . . . . . . . . . . .Magnerism. 


(Vertical. . . . . . . . . . . . . . . . . . . . ..Matter. the eggs ripening at  once, as  is true in the case of the 
sbad, only a part are thrown a t  a time, and a t  intervals 
of a few days, probably extending through two or three 
months. This is analogous to tne cod, which tlzposits 
its eggs at  intervals (luring five or six months. U fferent 

THE SPANISH MACICEREL AND ITS ARTIFI- individuals of n~ackerel were found to vaty in their time 
CIAL PROPAGATION. of spawning ; some 1-ipentng a considerable time before 

others, and the males seeming to ripen somewhat in ad- 
BY CHAS.  W. SAIILEY. vance of the females. Froin 40,000 to 130,000 eggs 

Tnis fish, Cydsitnz ;MacuZatz~m,is in general appear- were obtained a t  one time froin a s~ng le  fish. T h e  shad, 
ance very like the comrnon mackerel. I t  is larger, how- however, yields only zo,ooo to 30,000 as  its fruits of an 
ever, averaging seventeen to twenty inches in l eng~h .  entire season. The  cod, on the other hand, are so prclific 
When first described it dtd not exist in our waters, but , that a twenty-one pound f i ~ h  has yieldcd 2,700,000 eggs, 
was abunc'ant in the Gulf of Mexico and the Caiibbean arid a seventy-pound iish has )ieltled 9,coo,ooo eggs. 
Sea. Its first appearance was about 1850. I t  then began \\Then the fish had remained in the nets several days hIr. 
to be taken as  a food fish. It began to be caught in the ' Earll found that the most of the spawring females had 
Chesapeake about 1870. About 1872 or 1873 it appeared deposited all their ripe eggs. The greatest quaniities 
in Narragansett Bay, when three or four hundred were secured from individuals tlint had remained in the 
taken a t  one haul of the seine, but the fish did not sub- ) pound hut a few hours. I t  is be l ie~ed that when con- 
sequently reappear. fined the iemalc pressrs against the netting in its efforts 

T h e  Chesapeake Bay has been annually visited by to escape and produces an abnormal discharge of eggs ; 
large schools for several pears, wliere it is known as the but it would result in the impregnation of a much larger 
"Bay mackerel." None were known to have been mark- 1 number of eggs than n~ould  chance to be fertilized in a 
eted there prior to 1870, but in 1879 1,300,ooo of this fish ! natural way. The  inales and females being caught side 
were sold, and the season of 1880 is expected to yield by side in considerable numbers, both eggs and milt 
z,ooo,ooo. They were taken in pound nets and gill-nets. would be  present in the water in such quantities that  

average a catch of joo to a day. As  many as  4,000 per 
day have been taken in a single pound on the eastern 
shore of the Chesapeake, while 2,500 is no1 a rare catch 
with one pound. T h e  Bay fish are, however, sn~al ler  
and leaner than those caught further north. 

As  this fish refuscs the hook its capture is limited to 
pounds and nets. The  first pound in the Bay was built 
in 1875. Now there are 164. T h e  first gill-net used 
there \\-as in 1877, while now there are 17 j n:en fishing 
by this means. A net IOO falhoins long will average 
forty fish per twenty-four h o ~ r s ,the fish weighing from 
one and a half to two pountis each. 

In the New York mat ket the price per pound ranged 
from eighreen to thirty cents during 1879 ; for May, 1880, 
trom fifteen to forty cents ; but owing to the large ship- 
ments in June the price fell to ten to fifteen cents. On 
special occasioris the fish h3ve been sold readily at one 
tlollar per pound. T h e  catch of 1873 a t  Newport, R. I., 
was sold a t  pi-ices varying from sevenry.five cents to one 
dollar per pound. 

This  fish usually appears in the Chesapeake in Map, 
when the temperature has reached 65" or 70°, and the 
number increases until the middle ot June. They remain 
abundant until September, and diminish a s  the tempera- 
ture of the water falls, until, in early October, nearly all 
have disappeared. They come in srnali schools, hut later 
get scaitered, and often quite isolated. Before leaving, 
the schools seem to be some\vhat reformed. 

The  United States Fish Comn~ission, under the man- 
agement ot Professor S.F. Baird, the Secretary of the 
Smithscnian Institution, has long desired to experiment 
upon the artificial propagatlo11 of this fish, but has been 
deterred by the lack of knowledge of its spav,Tning time 
and places. These wfre both discovered June 1st by 
ATessrs. Earll and bZcDonaltl, Assistants of the Commis- 
sioner. At that date the lower Chesapeake, especially 
Mobjack Bay, was iound to conlain large numbers of 
spawningmackerel. This opened the way for experiments, 
and Proiessor Baird was ready to seize upon the oppor- 
tunitv. H;:directed Mr. Earll to make everv effort to 
hat& some fish. 

1 -
Tune 21 Mr. En111 sta~.ted for Cristield, Md.. on the 

eagtern shore of the Chesapeake, and during the  follo\v- 
inp ten davs there conducted his exr~eriments. 
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they could not fail to  come in contact before vitality is ' 
lost. A lialf hour after contact wit11 the  milt, t h e  eggs I 

s\rell and  become too hard to be brolten by pressure of 1 
t h e  t h u m b  a n d  finger. The i r  specific gravity is now so  1 
nearly eclual to tha t  of salt water  tha t  when the Xvater is , 
a t  rest  they float upon its surface, remain suspentletl in I 
the  water, o r  occasionally sink s l o ~ r i y  to  tli2 l)o:tom. 1 
T h e  least current  will cailse t - ~ e m  to be distributeri 
through t h e  licjuitl. Mr. Earl1 d~scoverecl a smali oil 
globule in each e g g  which serves t h e  purpose of buoying 
it. T h e  i m p r e g ~ ~ a t e t l  e g g  is also so transparerit that  the  
fishermen, who a r e  not usually very observing, would 
nzyer suspect  their presence. T h e  eggs  a re  s ~ n a ~ l e r  ~ h a n  
cqgs of alillost any  other species, ant1 h a r e  a n  average 
t l i a m e t ~ r  of only one-twenty-eightil of a n  inch. I t  h a s  
Ileen est i~natet l ,  it will l ~ e  seen, that  21,952 wo~11d ~ n a k e  
a cubic inch, aud  a quart  of 57$ cubic i n c h ~ s  \voultl 1 
lioltl I ,267,728 eggs. I 

T h e  psriotl oi hatching is greatly influenced 11)- the  I 
temperature of tlie water. T l ieaverage  tem1)erature dur-  
ing the  exper i~uents  a t  Crisfizld :vas Sq' Fahreilileit. T e n  
hours after contact izitll t h e  milt t h e  outline of the  fish 
could be discel-ne I by the nrilietl eye. T h e  fish is foriced 
with t h e  curve of t h e  I~acli  a t  t h e  lowest  point ot t h e  egg.  
I n  fifteen and  one-half hours t h e  fish began hatching. 
In  t-igliteen liours one-half of the  eggs had  hatched, anti 
in twenty hcurs all were out. Exptrirnents  in water  at  
78' Failrenheit silowed tha t  twe;~ty-four llours \Yere nec- 
essary for hatching. A more :.ernarliahle rffect of tem-
l ~ e r a ~ u r e  I11 water  is observable in the case of tlie cod. 
a t  q j '  cot1 h a r e  been hatclied in thirrern days, bu t  in 
water  a t  31" tifry days \rere occupied in hatching. 

T h e  ne\vly-hatched n l a c k e ~ e l  a re  about  one-eighiii of 
a n  inch in le rg th ,  and so  small a s  to  escape through wire 
cloth with thiity-two threatis to  t h e  inch, and  a re  almost 
colorless. T h e  food sac ,  situated ~ v e l l  forward,  is quite  
lai-g-e in propurtion to  the  body, the  anterior Inargln eu- 
ttncliilg to  the iotver j3w.  \\'liile flsating on its back for 
several hours, during i ts  helpless condition, it passes 
safely over t h e  heads of its enemies, aiitl is protectetl from 
being wrecked rn santl o r  weetls. Afler  a few hours, be- 
coinllig more vigorous, it ge t s  to  a depth of a n  inch or  
more below the  s u ~ f a c t  of t h e  water .  After  a day or t\vo 
the  foot1 sac 1s less proniinent, :inti the  fish esperieuces 
less difficul~y in swimming a t  vdrious deprhs. T h e  youiig 
mackerel hatclied by Mr.  Earl l  were so  hardy t h a t  forty 
were confinetl in a goblet without change of water for 
two clays before t h e  fiyst fish died; o.hers ,laced in Tvater 
i rhich r r r s  allowed to cool aild i n l i ~ ~ e d i a t e l r  I 

where they d o  not n o ~ v  exist, and  to the  countless multi- 
plication dr  them in tlie Cl~esapenlie. T h e  season being 
in mid-sumtner ~vi l l  not  conflict with t h e  shatl season 
of the  Spring, the salinon season of the  Fall ,  o r  the  cod 
season of t h e  \Tiinter. T h e  eggs a re  ~ n u c h  more  abund- 
a n t  and  hatch more easily and rapidly than  those of any 
fish now propagated. I2uring the  tour clays consumecl 
in hatchirig a lot of shacl, fire lots of mackerel coultl be 
hatched,  ant1 during the  twenty-four days necessary to  

'"HE I S L A N D  O F  MONTREAL."' 
B r  \ \ T i ~ . ~ . ~ , ~ h ~Hal -D.  

X considcr;il~lc portion of tlie waters of the Otta~va.  at tlie 
foot of the Lalte of T n ~ o  hiountains, divides on the Island of 
Aiontrcal. Tlie 11r;incli tliat is directed to the l~ortliern part 
of the islancl soon s u b - d i ~ i d e s  on Isle Perrot. There 
rapids are in each of the sul3-branc11es. The  sub-branches 
encountel tlie St. I,a~\,rence 011 its noltliern side at 
two points,-shortly aftcr it lenves the Cascades Rnpids 
and below Isle Perrot, fro111 that island's inner sliora. 
The waters of the St. Idam-rence b o u l ~ d  also, indirectly, 
the soutl icr i~ side of tlie Island of 11Iontreal, flowing 
in tlie sanie ri\-er-bed \\,it11 the Otta~i.a, but beyoncl 
or outsiclc its streain. The water of the St. Lalvrel~ce 
is greenish, that of the Ottawa reddish-broivn. The 
two rircrs run side 11y side unmixed to the Ottnlvn's 
lomern~ost mouth, at tlie foot of the Island of 3Iontroal ; and 
thence on~rnrt l  in the samo mannor, with incrensod volun~e  
011 tho part of the Ott;i\va, to Lalco St. Potor, where the)- 
finally minylo. If tlie Ottnmnshould cease to exist and the 
St. Ln~vrenco rerr~ain, what is lionr the Island of lliol~troal 
~ v o u l d  prol~ably-fro111 the high lovol of the tho11 Lake of 
Two i\Iountains, and from a great fall mhicli would, on the 
oxtinction of tlio Ottawa, take place in tho St. La~vronco 
be lo~v tho Cnscndos Rnpids-be ail islal~cl no longer ; but 
if the St. Lawrence ,slio~ild disapponr and tho Otta\iln re- 
m:~in, the Island of Alontreal ivoulcl continue to be an is lal~d 
still. Thoroforo tho n-litel- ib of tlio opinion that 111e Island 
of JTo11tre:il is an island not in the St. La~vrcnce as lias 
lieretofore ljocn held, Ijut in tlic Ottawa. 
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tlietl in a few hours. Mr.  Earl l  also found that a fair per- 

ant1 glycerine for t h e  National ibIiise~im. Ore; half a 
were hatched by T,nrious meillotl; and  vari-

ous times. 
Tlie  apparatus used in these experiments consister! 

simply of iloating boxes with b o t ~ o r n s  rnntle of wire 
cloih. 'l'he clot11 uras plated with nickel to prevent in- 
j~lr lous a c  ion of the  sal t  water, and  contained thirty-two 
wires to the inch. A f t i r  it w a s  found tha t  a lot of fish 
hat1 e s c a l ~ e d  through 11, only t h e  shells reinaining to  
Drove tha t  hatching had actu-illy taken place, the  \lire 
ant\ eac\l a l ~ e r t u r e\yere covered \viih coarse cotton 
~h~ bores \rere provide^ covers for llrotec;ioll 
aga ins i  or wictl, or bu t  ,vrr itled ,v,th 

on to  admit  fresh from abol,e, 
7r. he  col13missiol,er has li,ier,sely g,a,ified :it these 

results clue to  the  ingenuity of 3Ir. Earll.  They  open t h e  
way to  t h e  systematic propagation of the  species in waters 

I3.r DR.C I , : ~ .\\.'. liac I I C L .  

e"' 
His fa ther  was phar:nac1st and proprietor of one of the 

1 piincipal drug-stores cf the t o ~ v n  ; he is  described as hav-
1 iilg been unusually proficient it1 tlie arts of his trade, and an 

:trdent l o v e r  of llis sllec,al p r o f e s s i o n  as as ofscience 
ccneral. A Tvealtl,y lTlnIl, comparatively sl,ealcing, be be- I ~t,,e,i great care on little FRIEDRICH,the only surviving 

I child ot six. The oppor t i ln i t~~  offered to tile sickly, quiet 
, boy who 11nd to be Icept from school during the greater 
' part of his boyhood, was eagerly taken advantage of by him. 
1 Test-tubes and retorts almost took the place of play-toys ' with hitn, a r ~ d  his involuntary leisureenabled him to lap the 1 f o ~ ~ n d a t i o n  greatness, r i r  : an ability iur h b -  for his J u t ~ ~ r e  

ratory worl< almost unsurpassed. Thus  it was that his 
yethod: a s  well as  many of the instruinents and apparatus 
L I ~d(:vised, are fourid to-day in evtrylaboratory and are used 
all over the globe wherever chemistrv has an abode. 

1 .'- Read before the A.A .  A .  S.,Boaton, 1380. 


