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over the two-wire plan, is, that if neecled for purposes 
of driving motors, or for large street-lamps of l~igller 
lesistance, a potential twice as higli as the ordiuary 
one is very simply available by connecting across 
fro111I to 111,or three times as high fro111 I to I V  
i11 the four-wire plan, etc. ; and, no mattel. ~ r h a t  the 
arnour~tof such employment, i t  will not disturb the 
balance of the inter~nediate lower potellti21 circuits. 

H. JE. Paur,. 

ZOOLOGICAL BKRSEAIZCHRS OF TIIR 
SCOTTISH FISHEEY BOARD. 

THE Scottish fishery board llas for its principal 
function the administration of public matters relat- 
ing to the fisheries of Scotland; but since its recon- 
stitution in 1881 it 11as been endearoring to perform 
some of the functions so snccessfally exercised by 
the U. S. colnmission of fish and fisheries. I t  has 
recently published its report for the year 1883, the 
second annual report since its reconstitution. I n  the 
general report, a short introduction is followed by a 
chapter on the herring. The first part of this con- 
sists of a summary of inquiries into the natural his- 
tory of the herring, carried out before the year 1882; 
to this succeeds a summary of the history and results 
of similar work done in foreign countries; and, finally, 
there is an account of the researclles undertaken by 
the board since its reconstitution. The rest of the 
report is taken up with statistics of tlle various fish- 
eries, and a few paragraphs on the salmon-fishing. 

The remaining and of course much the larger 
portion of the  volume is devoted to the various ap- 
pendices, in which fuller details are given onmatters 
discussed in the general report. Of these, Appendix 
33 describes the investigations carried out at  the 
instance of the board, while Appendix G is Mr. 
Young's report on the salmon-fisheries. 

The biology of the herring, of course, occupies a. 
prominent place in the volume ; and in its discussion 
there is a tendency to optimistic assun~ptions, which 
are not in accord wit11 tlle true spirit of research. 
For example: the board, or its scientific committee, 
proposes in the present antumn to deposit, on some 
of the inshore banks in the  Moray Firth, some mil- 
lions of fert,ilized herring-eggs; and then, if next 
year the said bank is visited by a shoal of compara- 
tively small herring, i t  will conclude, lo,that they 
are the prodnce of the eggs deposited this year; 2O, 
tha t  herring, like salmon, when about to spawn, in- 
stinctively seek their birthplace; 3O, that  the migra- 
tion of herring is limited, and that, in course of tirne, 
special varieties of herring may have been fornled 
a t  different parts of the coast; and 4O, what is of even 
rnore importance, that when any particular spawn- 
ing-ground is deserted, the fishing may be restored 
without waiting till accident brings another shoal. 
Investigation would be a very simple matter, if every 
experiment were as fruitful in inferences as this. 
The board will have to prove, in the first place, that  
'the herrings, if it finds them next year, are the 
produce of the eggs it has laid down. H e  is a wise 

herring-breeder that Icnows his om11 lierrings in tlie 
open sea. 

Professor Emart's essay on thc natural history of 
the herring forms No. iv. of this appendix. I t  is, for 
the riiost part, an  abst,mct of a paper read by hirn 
before the Royal society of London, on the spawning 
of the herring, and the examination of a spa~rning- 
bed at  Ballantrae, on the west coast of Scotland. 
Profesqor Ewart observer1 for the first time the 
spawning and fertilizatiorl of herring-eggs in 211 

aquarium. The process, as hc clescrihes it, is proba- 
ably the same, or nearly, as that ~ ~ h i c l i  takes place in 
the sea. J3ut it mould hare  heen more satisfactory, if, 
when he  liad the opportunity, be had observed the 
behavior of a number of male and feniale lierrings 
in the same tanlc. I n  his experiment there was but 
a single female herring. The discussion of other 
problems connected with the life-history of the her- 
ring is not very luminous. The author conclucles that  
herring have corne to spawn in spring ancl autumn 
because the food of the young fry is more abundant 
at  those seasons than at others; but he  has no evi- 
dence to show that minnte pelagic animals are less 
abundant a t  a given place in summer than in spring 
and autumn. A quantitative iirvestigation of the 
pelagic life at  a given spot throughout tbe year has 
not yet been carried out, ancl such a research ~vould 
be very valuable. 

The report on the sprat-fishing, by Mr. Duncan 
Natthe~vs,  contains a record of much good ancl in- 
teresting~vorlr, arid raises a question of general inter- 
est in marine biology. Acertain proportion of young 
herring are killed with the sprats in the firths of 
Scotland, and herring-fishers believe that this injures 
their industry. This contention does not seem very 
important, after such a season as the last, when her- 
rings Trere so plentifnl off the east coast of Scotland 
that it was ahnost impossible to find a market for 
them. But i t  is of interest to note the  difficulty of 
deciding whether the abundance of a species depends 
more on the variations in its food-supply than on 
the attacks of its enemies, or vice versa. I t  is pos- 
sible, in the case of the herring, that  the destruction 
caused by all its enemies, including man, is insig- 
nificant in comparison to its breeding-powers, and 
that the nnmber which reaches maturity depends en- 
tirely 011 the amount of food available. 

PSE UDO-SCIENCE. 

The t w e  theory o f  the sun. By THOMASBASSNETT. 
New York, I'utnam's, 1884. 41+263 p., iilustr., 
I pl. 8O. 

WE nomhere find in this volume a systematic 
attempt to arrive at legitimate deductioiis from 
2x11 the collected work of observational astron- 
omy and rncteorology ; but page after page is 
devoted to the author's baseless specnlatioiis, 
aild to the details of such of his ow11 isolated 
observations as serve to confirm these speeula- 
tions. vhile the labors of others, not eonclu- 
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cing to the safety of his h ~ p o t h c s c s ,  arc cast 
aside ; as, for example, the ~vcll-Bnor~ii noik  
of Carlington 011 the solar spots. L . for  tllc 
sun n a s  an especial sttlcly 715th him [tlic 
autlioi] before Mr. ( artii1:ton 71 as  hoin, and 
he pici'cls liis o ~ ~ ~ n  app:o\imations " (11. 30). 

I t  is not,  11011 c\ c ~ ,so haril t o  see 1io1v a n  
ill-halancetl c i i thusix~t  mal- peisist ill tliis 
coui.sc inclcfinitcl~ , as it  is (lifficnlt t o  ~ o n c e i \  e 
of the in te l l cc t~~a l  s t~~pcfac t ionnliicli busici 
itsell' n it11 the l~iepoiteroua iilr ention o r  itlit- 
able facts to  mxtc.11 agieeahle hjpotheses. 
7TThcn. for example. 31r. Enssnett fiilils l ~ i i  
thcoiy of elheleal ~or t ic i l s  cannot help goiilg 
t o  p ~ e c c s  when he tiics to  ilialie it  account lor 
the obselveel ~~lici lomena of the l~elioclicitj of 
the solai ipots ,  lle I I U S  no hesitation in  Sahri- 
catiiig 21 gicat  p1:ulet outside of Sep tune ,  of 
such mass, ancl position, ancl clistancc fiolii the 
s ~ u i ,as  to l i i i i~g n b o ~ ~ t  the al~solnte hainlonj 01' 
liis 113 potllesis n it11 the ohse~recl  pci iodicity ; 
uoi clocs he s l i i inl~,  n h c n  lie iiiicls i t  necessall . 
t o  rnake this convcnicnt planet t r a ~el round 
tlie sun in just the other .r\ ny from nl iat  all the 
hithcito recoqnizt~cl l~laiiets clo, 

1:ut unaccoi~i~tablei d i o c  can bc I ole1 ated 
nlicre unconscional~le conccit cannot. JTTllen 
the ~ ~ o r l d ' sgr cntest in1 eitigatoi s of solnl 
phenomena confess that  lhe sun nncl i ts  slu- 
ro~lndings a l e  the m y s t e q  of ~osrnical  ph) sics, 
this m i t e r  pops into p r o ~ i ~ i n c n tprint ~ i t l i  :L 
booli 11hoic cicclcntials a1 e an nndcninblcb .  

abilitj t o  direst  that  inbjcct of its m y s t e r ~ . "  
S ~ l n - s ~ o t s ,  snj  the least, h a r c  yiclclecl all to  
tlicii scclcls to  him ; ancl h c  retires from nn 
excursion of lialf a hnnclrcd pagcs on  his on 11 
thcorj of the solar spots nit11 a sclf-comyla-
ccncj moic alarming thnn a tliousancl eurelias, 
for he lincls that  '. tlic solar spots are not such 
forn1iclnhlc mys te~ies ,  after all" (p. 1'72). 

Tllc gross failure of thc authoi 's life as  a 
scientific man appears t o  lie, just n h e r e  inany 
lives mabe shil~wrecli, in  liis early penetration 
n it11 the idea that his clcstiny n.as vitll  thc 
great.  I t  n n s  for othcrs to  druclge in  collcct- 
ing facts, but foi hi111 to cut a graiicl figure in 
thc clc~elopmcnt of striking and oliginal gen- 
eralizations,- an unlirlppy fallacy of ill-hal-
ancccl r n i ~ ~ d s .  0 n r  business,' lie s a j s ,  is to  
establish a theory,' etc. ; and l:ltc~ (p. 129) n e  
are told that  ', in 1833 tllc author pul1lisl1ccl 
thc only possiblc s o l ~ ~ t i o i lof the proi)lem [of 
sun-spot peiioclicity] ." The  persistent 1ef'~lsnl 
of' scientific lncil to  iccognize his arrogant 
claims leads hiin to  inc111 ige n inelicti~c inso-
lence. I-lis espcricncc of thc ticatiilcnt n llicll 
his tlieory of' electric roltices llas ieceir ctl 
clli~ing the past th i i t j  J ca l s  is a so11,j one, and 

enconrages occasion:tl clespoaclency, m ~ d  the 
" growiilg conriction that  the scientific n orld. 
a s  a hotly, l o ~ e s  darkness ratlicr tlian l igl~t ."  
I l o r ~ c \ c r .  he Saltcis iiot ; for it  1s l ~ e t t e r  t o  
' L  11 :~~  .pilits.c tlw a p l w o ~ a l  of' a fen I\indrccl 
111x11 cllift n it11 the c11iiciit nliich is  i n  ceping a 
tlcluc'?ecl mxjoiitj to  inc7 itahle o b l i ~  ioii." 

Ilon. long ought tlie lzvtieiice of scicntlfic 
nlcn to  indulye tliis ?l~adgeriiig ass tm~l~t ion  
X r .  13:issiictt lias I cpontecl lj :irlcliessed himseli" 
t o  tlie aclcnon leclgecl lcadcis 111 iciencc. and 
has heen just : r i  i e p e a t c d l ~  siinlibcd. A t  \ ali-
011s ic~~entif ic  aisc~rnhlies lie aiiil his ~ h i q l l i t o l ~ ~  
cxlcct~ ic r oltlces lia\ e been the clrrad of yresicl- 
iiig of icels ,  and the butt ol' ' bcction A.' bo  
ial , lion cLrei, from inculcatiiig the irecessitj of 
hmiiilitj , all tllcsc int~iited rcbltHs 1 i a ~e only 
:~mholcleiicd hi111 to l cnevcd  iinpeitiilcncc, 
r1111cli lle llas the c f f i o ~ i t c i  to  teiiii . scientific 
spiiit. ' 

,4 booli so  nearly \ alucless T\ c hn\ c larcl? 
seen. A sinolc cha l~ tc r ,  l loncscr, - that  on 
the etlicreal ~nedium,  - is noi l l i  thc icacling : 
i t  i i  suggestive as  to lilies of ieseaicll ~ ~ h i c h  
m a j  sollie lime co111e t o  be n 01 tli i'ollon ing out ; 
anci thc ~ i g o r o u s  stateinclnts of the nnthoi'i, 
beliefs arc  an interestinq slntl>. But  as  <I 

r ~ h o l c ,  little good, iC a n j .  can co~iic fiom tlic 
p ~ i n t i n g  of such a 7 ollune ; and .r\ it11 equal 
eel tainty the l i a ~ l n  i t  can d o  is a minirnt~nl. 
for its reaclels nil1 be f e u ,  and chicfly conGncd 
to such of tile cuiions as bnon too lriuch to 1)c 
lee1 astiay. 

YIIE V A L U E  OF SOIZGEIULII. 

Sorghum: its c u l t u ~ e  an/ l  rnun~fuclure eco~iom~cally  
conairlered rrs n source o f '  sugar, syrup, uitt1,fodder. 
B y  P E T E R  COLT~IER,P11.1)., late chemist of the 
U. S. depart~nelltof agricultu~e. Cincinnati, 
Clarl;e, 1884. llf 570 p> , illustr. So. 

AI,,IIIO~GII tlie c a l t i ~  ation of sorgliuin in the 
Iinitctl States, and its utilizatio~l as  a source 
of sirup, elate from about tlic il~iclcll~ of this 
ccntury, and although more or less frequent 
attcmpts to  procluce sugar from i t  had been 
lnacle a t ,  tlic time when thc U. S .  dcpartmcnt 
of agricnltnre began its iilr estigations (l8'78), 
the most conflicting opinions prerailecl as  t o  
tlic ~ a l u e  of tllc plxnt as  a sourcc of sugar. 
Tlle relnarkablc g ~ o w t h  of the sorghum-sugar 
indastry ni thin tile last fen 3 ears, and the \ c r y  
general intcrcst in  tlie subject now manifesteel, 
nlar  be fairly asciibeel ~na in ly  to  tliose inves- 
tigations, and to others which mclc incited 1)y 
thern. 

I t  is a nixtter of coi1gratulation, that tlic 

task of i~cc.oidiilg the iesults of reccnt ii1~t.s- 



