
SCIENCE. 

Fixed and properly imbedded, the cells retain their normal 
condition and position; the  intercellular spaces are just 
as they were in the living plant. 

The  embryos of other plants afford quite as distinctive 
structural characters and often as interesting functional 
adaptations. 

The correct i~iterpretation of tissue moi!ificatious in  
plants has led to the conclusion that plant diseases nlay 
be caused by improper conditions of n~oisture, etc. 
Ilropsy in plants has been caused by too gri:a.t activity in 
the root-system of the plant, and thereby unbalaucitig the 
equilibrium between absorption and transpiration. l 'his  
disease was first discovered by a careful esalnination of 
the structural details, and the fact that  the disease was so 
discovered leads to  the opinion that  much light rnay be 
thrown upon the diagnosis and cure of plant diseases by a 
careful study of the minute structure of the plant. 

NATIONAL PARK PROr1'ICC'I'ION. 

BY GEO. BIRD GRINNELI. .  

THErecent slaughter of twenty or more of the Na- 
tional Park buffalo has excited widespread comment and 
calls attention anew to the fact that, although the Yel- 
lowstone Park was established twenty-two years ago last 
March, no law for its protection has ever been enacted. 

The organic act  by which the Park was set aside says 
that  the Secretary of the  Interior shall make rules and 
regulations for its protection and the preservation of its 
na,tiiral wonders, but nothing in this act  nor in any other 
provides any form of government, gives jurisdiction to  
any court, appoints any law officers or defines and fixes 
penalties for any crimes or rnisderneanors committed 
within the boundaries of the reservation. 

There are now pending before Congress-in the House 
of Representatives and in the Senate as well-several bills 
which provide for the cutting off frotn the area of the 
Park about ~ , zoo ,ooo  acres of land, largely forest 
covered, and one or two which contain some needed gov- 
ernment and police provisions. I t  is of the utrnost irn-
portance that  one of these last named bills should be 
passed. No matter how eficient and energetic the corn- 
mander and his troops, to whom the care of the Park has 
been given, it is iinpossible for him efficiently to protect 
it so long as no punishment awaits the  Inan who violates 
the  regulations established by the Secretary--shoots down 
the buffalo or fires the forests. As things exist to-day 
110 such punishment can be nzeted out. Government 
scouts may. capture a poacher red-handed, having just 
slain some of America's largest wild animals, but it is 
certain that  soon after the prisoner has been brought to  
the guard house, he will be set free, because no law takes 
cognizance of his crime and provides that  he shall be 
given a trial and punished if found guilty. 'The Yellow- 
stone Park has been set apart from the states in which it 
lies, and put under the authority of the Secretary of the 
Interior. The  laws of those states, therefore, do not 
apply to  crimes committed within its borders, and Con-
gress has given the Secretary of the Interior no authority 
to  punish crime. 

No class of men comprehend better than the readers of 
Science the importance of preserving the Yellowstone 
Park and all it contains as nearly as possible in a state of 
nature. Nor is there any class among our population 
who can exercise more influence toward inducing Con-
gress to  pass the much needed laws. I t  is earnestly t o  
be hoped that each reader of Science will do  his part 
toward bringing ilifluence to  bear on (~ongl-essmen and 

S e n a t ~ r s ,so that  a proper police bill inay I)e pnssed for 
the I'ark. 

Sorne of t h e  objections to the pass:igc of the  :;c-grega- 
tion bill are that such segre;;:tiior~ ~ s u ~ ~ l t !  n veryesi:ibiihli 
bad precctient, sii:ce iC one Loriler can be c ~ i t  oft' to-day 
anothcr niay be cut of( tv-:!i()i.r<>\i7,anti by i:ontil,ual 
wiiittling the area of the I)ark n>;!;ifinally be rectricecl to  
not-hillg. Segregation by retlccirig tile area or t i l e  1':tl.B 
brings skin hunters ne;~i.er to  Lhe herds of wild game a n d  
t o  the forests, ailti iucrecit;ex the ciririgi~r to both. Segregation 
also absol til-cly destroys large i~er;ti;.:of :vil(i game ancl c o ~ i -  
siderable areas of forests at ilresent cxisting lu the couil- 
try ~woposed to  be segregated. Segregation retluces the 
area of the National Z'arli by nearly r,zon,oooacres, 
restoring to  the public doinai:~ innd which is utterly 
vaiueless for purposes of settleinent. it is high, rough, 
mountain land, unfit for agriccilture or stock range, over- 
grown with titilber which is a t  present too far from :L 

niarlcet t o  be of vulue, and pro1)al)ly without any mineral 
cleposits that  are worth worlciug. 'I'bis land mill be 
vastly nlore useful a!; a forest reserve than it can be for 
any other purpose. 

'Tri~s collection of males of our larger 13ombycid moths 
has sometimes been practiseti by confi~li~lg newly matured 
females so that  the males attracted could be secured, but 
I am not aware that it has been made a matter of careful 
observation and record, or that  the source of the attract-
ing secretion has been matle out. I have often secured a 
limited number of male T.po(cphe~izus,and of PZrzQscl./~ti(z 
cecr.ojZ/r., by this method, but a recent experience is, for 
myself, out of the ordinary, and may be worth reporting. 

In  the latter part of July, 1893, a fine female T.pa&-
$hemus emerged in one of my breeding cages. She came 
from her cocoon in the afternoon, and by night her wings 
were pretty well expancled. I thought when I went home 
a t  five o'cloclr that  her wings mere not suficiently firm for 
a good cabinet specimen, and so she remained in the cage 
till next day. In  the evening of the following day cage 
ancl 1.11oth were taken to my home, and mosquito-bar 
being tacked over the front of the cage the latter was 
placecl in the open window of my bedroom. In the night 
I was awakened by the fluttering*of wings against the 
\vindo~v and curtains, and getting up secured the two first 
males that  had appeared. I t  was then just 1.30 A .  M. 
Froin this time till daylight the males continued to  come, 
so~netirnestwo or three arriving about the same time, but 
oftener one a t  a time. All that  appeared were captured, 
and in the morning I founcl I had twenty males, most of 
then1 nearly or quite new in appearance. 

The  next night the  same story was repeated, the first 
moths appealing a t  about half-past one, and the rest scat- 
tering along between this and. morning. This night I 
secured twenty-three males. 

'The third day was rather cool, and the night following 
was cool and breezy. 'The fernale had now laid most of 
her eggs, No males appeared. I thought no more 
would come, but concluded to  leave the  cage in the win- 
dow a few nights longer. 

'The fourth night five males appeared, and 011 the  sixth, 
four were secured. I n  the former case the first moth 
appeared a t  fifteen minutes of one, anti in the latter a t  
two o'clock. 

0 1 7  t.hc sixt.11 night 110 nrales were sec:uretI, ant1 the 



Feniale liaviiig l ~ l a c e d  :~11 her 'g:;s oai tile sides of t h e  cagi:, h a r e  I)cen s~r1)jected t o  enorti1o:ls pressures, ~ v h i c h  have 
it  TT;IS decitietl t o  tervilinate t h c  ea11e1-imeilt. ~)ro"dt:eiI shear-zones, in n.liicli t h e  eruptive rocks h a r e  

r'is a r e s ~ i l t I had fifty-two males, all atti-actetl t o  a l ~ e e n  cou\.ertetl into various gucisses and schists. A very 
single fcl-nale, in :L locality in \vliicli t h e  species is not  good sunllu;iry of the  ml-iter's papers  on these rocks  has 
triore than ordinarily c o ~ ~ i i i i o n .  ,111 arrived i l l  tlie la t ter  recently (1:el)i-unry cj, 1894) been g i r e n  ill SirP?ict. by 
half of t l ~ e  night ,  i~idicatii-ig eitlier tliat tlie srlise of sinell l'rof. j .  \Y .  Retiway. Sollie of t h e  col~clusions a re  still 
in tlie m:rles is e x t r a o r d i ~ ~ a r i l y  tinder tiisc~ussiol-i; bu t  tlie eruptive origin of the  diorites ac:iltc, anil tiint they travel 
long  distalices t o  fiartl t h e  fsiliale, 01- else tli:it i t  is tth(:ir anil gra:-iitc:s has  l ~ e e n  atlnlitted 1)y all those  ~7iho liave 
11al~)itt o  be abroac!l oiily r-lftcr ~ i l i i i ~ ~ i g l ~ t .  .t-cric~ved t h e  wol-lr in t h e  field. I l?avi~ iio vel-J' 
reliable tlata upoli ~vliich t.o I ~ a s e  a conclusio~i o ~ i  these 

,.>.r he I-lel~ridean gneisses of Scotland have recently been 
points.  'L'he scent  glailils of the  feniale a re  t o  I~)e looltetl e:,amined 1)y t h e  C;cological Survey of Grea t  13ritain. 
ioi- oil the ~vl~del-  ?.ijtiomc:ii, \vhei-e s~ic.11 ol-g:ii?s 'I'lie c o u c l ~ ~ s i o n  sitie of the  of t h e  llirector-(;enera1 (Sir A. Geikie) is 
have already I ~ ) e e i ~  tiisco~-ered in certain smaller m e ~ n b e r s  t h a t  ( (  after  a tilost careful searcli in these rocks,  n o t  a 
of tl-ic salile f;:i~iily of m o t l ~ s .  'I'lie ~ i i a l e  organs of smell vestige ha\-e we yet  fo11nd of any  unquestionable sedi-
a r e  tlo~ibtlcss the  co~-i:;l)icuouily ijranchctl xr~ierinre. mentary nlatci-ial." 'I'lie writer has  given some at tent ion 

t o  alleged exaiiil>les of metamorphic grani te  in  Irelanil.  
I n  Couilty I)onegal a g rea t  mass of grani te  rises aillidst. 
ci~iartzites, limestones, a n d  schists,  and it has  been 
afiirlried tliat the re  is a gl-ailual passage between t h e  

El '  c.  (:..\I,I,.l\\'A\Y, I).s(:., F.(;.s., T~l~:l,I>lN(:'so\-, scliists and tlie gi-:mite. 'She \TI-iter exalnined t h e  junc- !>\ l , l l l~,  
t ion of t h e  two kinds of rock on both sides of t h e  grani te  

liKC;I, '\ii1). 
mass, ailti folind the  clearest proof of igneous intrusion. 

i.1,  i s  not  so iiialIy yeai-:; sinc:c it  was comiiiouly belic-vril JLt some points tlie grani te  r e i n s  a re  seen t o  r u n  into 
tlint grani te  \?as f~-eci~;entlyof nieta~nol-pllic: origill. schists, ::iltl t o  br;lnch in tlie ordillary manner .  Else-
Kuniero~iscases ivel-c cjaoteil of a ;;r:iti~ial passage betn-cen ~:.lle~-et h e  grani te  is in coiltact wit11 limestone, and lias 
:.etiimeiitary s t ra ta  ant1 XI-ani t r ;  anti, as  it  T\-;LSllelil t o  be altel-ecl it ,  ~ ~ r o t l u c i n g  in it  a n  aI)undance of garne t s  a s  well 
incret1il)Ic tlint a set l imei~t  could be ~irotiuceti [i-olil grani te ,  as  some liirie-augites. 
i t  Iras infcri-cd t h a t  the  grnnite ~ v a s  ail alter-etl form of I n  westel-n Galway there is auothel- alleged case of t h e  
tl:c secli~ileilt. 'l'be pi-c+ent w i t e r  shared in the  popv~lar 1)assag.c of setlinientary rocbs in to  grani te .  Tliese, also, 
belief, ailti in sevel-a1 papers written 011 tlie more :i~lc,ie~lt t h e  i r e s e n t  rite^- has eaa~liilietl. IHe has found clear 
of t l ~ c  .lrc:li:e:i~~ rocks of (;rent Britain, he assilmetl t h a t  evidence of breaks 11etwee11 t h e  sediments  atid t h e  schists 
tile gl-nliitic Illasses calletl " i ) imet ia r~" allti " Aialrcriliail " into ~vliich t1ii.y I\-ere supposed t o  pass. I l e  has  also 
\\-ere ~uei ;~inorl) l - ios~tI  Ilui >i!;cel-taiiic~tI tha t  t h e  ( 'meta~norphosed  conglomerates  "st]-aiiiieti r.oclts. sce1)ticism 
s o o ~ i  l ) r g ; ~ l  t o  creep in. Ca:;e ;litcl. r a w  brolte tlo1v11 oil ;itldurctl it1 jiroof of tlie setlime~ltai-y character  of t h e  
~ \ - a m i n ; i ~ i o n ,uiitil, n.itliin tlic ire;^ of tile f3-iiish Islnntls, (;:~ln-ay schists ase ~ l i ix tures  of schist,  grani te  a:ltl tliorite, 
he was ~iiiahle t o  iilltl a gciiuinc case of a 1,xssa;;e 1)ctrvcc~n or of t n o  o f  them.  -1 foliateti structul-e sometimes ap-  
n set i i lnc~l t  a i ~ t l  a graliite. 11 ie\v ex::~r~ples will llere 11c peilriilg i l l  t he  grani te  was seen t o  b e  clue t o  regional 
qirc.n. ~)t-essurc:, aiid n o t  t o  sedirnentatioii. 

111 Ni~r t l i  l \ ' ;~les, sei-crni c :~st~swere :~llegecl. >it  ' i ' ~ v t  i'i third case, occurring sonth of \S'exford, was also 
I-lill, in the  ton,n o f  Caeril;lrvoii, gr::ilite ~ v a ss:~itl i o  ~ : I S S  i n ~ e s t i g a t e i i .  'I'l-le ~ v r i t e r  came t o  t h e  conclusion t h a t  t h e  
into a qua:-tzosc congloiile~.ate. 'l'he gi.clilatioiis dicl illtleet? g,r:uiite o f  t h e  Gal-nsol-c distl , ict ~ i o w h e r e  passetl in to  
al)lx;tr t o  be  perfeci in the  feltl ,  11ut t h e  mic:rosrope cl-yst:~llinc scliists, ant1 t h a t  t h e  schists were sharply 
~~! -orec lt h a t  the  il.aketl eye Ti;\.; not  a reliable gnitle. I t  separateti TI-om ttie setliiiientaries by faults.  I t  is possible 
ivar sho\\.ti t1i:~t ihe  g-snilitc passed into tlie con-glo1iier:ile t h a t  solne of the  schists h a r e  heen formed from igtieous 
throiigb tlict i11te1-11ietliai.e foriii t ~ farl;osc, nucl eve11 tile 1 ocks, l!li'c, i f  so, they belong t o  a different period fro111 
aiitiiijrs of tile mc:tnmol~l,liic theory T oluniaril!- sui-rendei-etl t h e  Cariisore gmni te ,  w11ic.h s l i o ~ r s  no s igns of foliation. 
it. si~coriti locality ii.;~s ill central  i\inglesey. I-Iese a 111ntlducing these e ~ a m p l e s  t h e  n-riter infers no coaclu- 
ltrintl of g r n ~ i i t e  sisilics nci-oss t h e  isla~ltl ,  t:-ciicli~!g ill tiit' sio11 \ ~ i t i e r  ~ l x r n  tile facts.  H e  does no t  deny t h a t  there  
,...,i,iic,, clisc~c~iionas t h e  atljac.elit setliuiei~tary allel scliis!ose n:ay 1)e slich a th ing  as  metamorphic gran i te ;  he merely 
roc,l<:;. i!ii 0112 sic!e of it  lies h;illetlinta, pas!,ing into p o i ~ ~ t s  tlo\vnoiit thrii rer taiu alleged proofs have broken 
sc.liisi.. 'I'he XI-:uiite has 1 ) (~ (~11  3s " Dinlctian," eraliiination. of mostt1esc:riljed on Nevei-tlieless, t h e  results t h e  
2~1ie l  tlic 1iiiSle i l i ~ i t : ~  : ~ s:L y(>Lijig?r fori11:it ion calle(1 ' (  L l ~ - - rcceilc n-c)rk 1)y otlier geologists ha\-e telided t o  colihrm 
\-o~ii;:~:." 'i 'he \\.:.itel- 11:)s giicil  lii-oIo~igi;d at ten ti or^ t o  his i~ivest ignt ions,  a ~ i t l  t o  suggest ertreliie cautiotl in 
~ l ~ ~ ~ ~ . , ~a11tl Iins disco:-el-etl loc:nlitics ~vliei-c tlic :iccepli1i!2; ot1:cs supijosetl cases oi  a passage between.L roclcs, 
grani te  is seen i i j  se~l t l  \-rills iiito tlle lilillcfiint;~. ' l~t ie  grani te  and stratified rocks. 
I ; i .a~~ite1111ist. :lie:-eforr, i ~ e  of less ni~t iqui ty than t lie One  cxatise of error  i n  t h e  past has  bee11 t h e  assumption 
i~:~llt~tiiiit::,and  o f  t i . ~ ~ l > t i ~ - e  117  ot1ic1- pasts of that  a 1)aiided stl.rlc'tui-e c a s  alnrays t h e  result o f  sedimciit-origin. 

. lnglescy. ccrtnin setlililcni-s of Or:iovic.i:i~i age I~ar-e i~ec:!~ at ion.  ~ i c ~ r  11on- exploded, need be 
'I'liis is and no t  
siiljposeci t o  i)e licre allel tlicre I- on^-rl-te(1 illto g ran i te ;  1,ut ci\velt X I ~ I I I I[here. I t  113s I-eccntly been shown t h a t  eveti 

rrcerlt  of tlie ap1ie;lrailce of tile most i~i\-c~s!i~min!ioi~ tlicsc i-orlii tloes not rocl;s n i i h  ~ ~ 1 1  3 bantled gr i t  Inay he  of 
confii-111 this l iyl~othrsis .  igneous origin. 'l'lie v r i i e r  has  tlescrilted a very ititel-est- 

I n  li;ng-l;r~itl tile facts a re  si11iil;u.. 'The schistose ruicl iiig cnsc of this  kiilii in t h e  blalvern l l i l ls .  A granitoitl 
rocks of A l a l ~ e r n  i l i l ls  11:1\-e ijcen tlescri1)ctl andf i ~ ~ c i s s i c  tile tliorite is crushed deconiposeti. 'I'l-ie hor~ ib lende  

as inct:r~i~osi)liic C a i i i ? ) r i : ~ ~ ~  i?i n latci- pel-iod tile>- iiilto ant1 oxide, which inter-st.[-nta. IXISSCY cllloritc iron a re  

\\-el-c refcri-?(? 10 tlii. I,r~urclitiarl sys te~ i i ,  bei~is:; still lanlinatetl n-it11 fillell- coiilniinuted feltlspar. Both in tlie 

I-eg;i~-(let1a s  rielti :inti ~ilitler t11' t h e  rock has  t h e  appear- 
alterctl si.c!in~ciit:~. 'L'l~e ! j rese~i t  writel. lras ~~i ic roscopi .  

bec,ii s ta t i j - i~ig ille.;c rocks Sor se\-el-a1 years, ::lie1 lias ance of a t rue sediineiit. Yet it  may be  t raced without a 

tlcscl-ihetl tlicni as  c ~ x c ~ I ~ ~ s i ~ - e l yigneous origin. 'i'lie a mica-gneiss
of 1)renl; into tlic dim-itc on one side and illto 
oltlesc T-ai-ietics ai-o tlioriics, allti illto tlrc-sc t1ii.r.c Iiavc on t h e  ollici-. 111 tlii- old ilr~ys this gr i t  would probably 
I~een  it1 tl-uded 2r:lllit r s ,  lelsitcs, dole:-ilcs, ~riltl ot hcr havc 11cc11 rcg:ii-tied as  a conclilsive proof t h a t  tlie ~ v h o l e  
rlioritcs. Subsequently t o  con:;olidrxtion, these masses series was of sei1iment;~ry origin. 


