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gant rate. Now me11 trained in the knowledge of how plants 
live and grow and behave have some basis on which they 
can suggest ways of managing forests which will not only 
yield all the tlmber that is needed a t  the present time, but 
which will enable these forests to continue to yield such sup- 
plies for an  indefinite period of years. Forest management 
is not unknowr~ in other countries. W e  simply have trained 
no  men in this country to have any idea what forest man- 
agement means. 

And then we have the immense subject of diseases of 
plants, and that is a study which seems to have attracted the 
greatest attention at the present day. The division of vege- 
table pathology a t  the Department of Agriculture a t  Wash- 
ington is receiving a vast deal more attention than the divi- 
sion of for~estry, and yet I doubt very n ~ u c h  whether its 
money value to the people is any greater. The money value 
of the study of both these subjects to the American people, 
and par t icular ly  to the farmers of the country, is almost 
beyond calculation. W e  hardly realize what this money 
value is. W e  are so used to losing a certain percentage of 
our farm crops by d~seases that we really pay no attention 
to it. If our animals, our floclrs and herds, should be deci- 
mated as often as the crops are, we should hear such a hue 
and cry as would bring immediate attention on all l i ~ n d s  to 
it. I suppose there is no one of you, who has g ~ v e n  the 
subject a moment's thought, but will agree with me that 
the loss from rust on the wheat crop for the preseiit year, 
staked in the very lowest possible terms, could not fall below 
one per cent. How much money does that  mean on S I X  

hundred odd million bushels of wheat ? I t  means several 
million more than has been laid out in tlie study of plants 
i n  a l l  the centuries. I t  means a great many hundreds of 
thousands of dollars more than we shall lay out the next 
century for the study of plants; and yet we are learning arid 
can learn bow not only to check but how absolutely to pre- 
vent such diseases as this. I do not say that this particular 
one can be absolutely checked at the present time, but we 
k n o i  ways in which it can be reduced to a minimum, even 
at present. The same thing might be said in regard to such 
diseases as those of the smut in corn and oats. Very careful 
estimates of certain years have shown us that as much as ten 
per cent sometimes of an  oat crop is damaged by that one 
disease alone. That might mean a good Inany millions of 
dollars on that one crop. So that a study of these plant dis- 
eases is by no nleaus either fruitless or valueless. 

But you say, " W h y  not let anybody who is concerned 
with these matters study them ? " Chiefly because it is not 
possible for any man who does not l<no\v something of the 
life history of the parasite which causes a disease to go about 
checking or curing it. H e  may guess a t  some remedy, and 
he may, by a lucky guess, hitupon the right remedy. He may 
think of some process that possibly mill turai out the right 
one, but, he is not nearly so apt to thinlr about the right pro- 
cess or to hit upon the right experiruent as the mau who has 
been properly t r a~ned  for illis kind of work. That sort of 
training means time to study, and Lime to worlr, and money 
.support while tlie work is beir~g carried on. 

I sight dwell a t  very much greater length 011 these vari- 
ous topics; but e n o ~ ~ g h  has been said, I hope, to glve you some 
idea sf what modern botany is and what the modern botau~st  
is. It will a t  least give you a truer idea than you would 
have if you considered him merely as the man who goes out 
and gathers some plants, useful as this may be, or the man 
who tears apart some flowers to find out what the names of 
the Bowers are. Rather, I would have you tliink of the 
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botanists of the country as those men who are studying 
means of discovering, checking, and curing the plant dis- 
eases; men who are studying how plants grow, and how they 
may be helped in their growth and not harrried. They are 
rnen who are studying what is the rational basis for our 
modes of culture; and it is to these rnen the agriculturist 
must turn, with the hope that their experiments will lead 
him in the future, as they have in the past, to more rational 
modes of cultivation, and to better knowledge of the organ- 
isms, the very intricate organisms in spite of their simplicity, 
with which i ~ e  has constantly to deal. 

NOTES ON A DESTRUCTIVE FOREST TREE 

BY ANDREW D. HOPKINS. 

THE family of beetles known as Scoly tidze contains in this 
country. so far  as known, something over 160 species. They 
are small, cylindrical, brown or black beetles. The largest 
one of thefamily, Dendroctonus terebrans, is thirty-two hun- 
dredths of a n  inch long, wllile the smallest, Criptzwgus 
atomus, is but four hundreelths of an  inch long. With  a 
few exceptions, beetles belonging to this family breed in the 
bark of wood of clifferent forest and fruit trees. Each 
specie3 usually has a preference for certain kinds of trees. 
Those feeding on the bark are called bark beetles, while 
those entering the wood are termed timber beetles. The 
bark beetlrs breed in and feed upon the inner bark of trees 
or logs, and when fully developed ernerge tlirough the bark, 
leaving it pierced with small round holes. The timber beetles 
enter directly through the barb, making their " pin hole" 
tunnels in al l  directions through tlie wood; their eggs are 
deposited in these tunnels, and wheu the young are fully 
developed they emerge from the original entrance made by 
the parent beetle. 

I t  has been claimed that Scolytids never attack healthy, 
living trees. W e  acknowledge tliat as a rule the different 
species of this family have a preference for unhealthy trees 
or those which have been brolien by storm or felled by the 
axe, but in this Dendroctonus frontal is  we certainly have 
an exception to the rule. From tho abundant evidence I 
have obtained during extended and careful investigation, I 
am convinced that the death of large and small, vigorous 
trees of five species of pine and of the blaclr spruce was 
caused primarily by tlie attack of this insect; in fact, this 
species seems to have a preference for the green bark on the 
living pine and spruce which they invade. 

As Entomologist of this Station, I have conducted some 
investigations regarding the ravages of this beetle, and, since 
May 2 of this year, have travelled about 340 miles tlirough 
some of the principal regions of the State, where the pine 
and spruce are most common. The species of pine observed 
were the White Plne (Pinzis ulha), the Yellow Pine (P.  
eclzinata), the Pitch Pine (P.riyida), the Table 310unlain 
Pine (P.pungens), and the common Scrub Pine (P.inops) 
The Blaclr Spruce (Picea ilfu?-iccnct) is also a colr~mon and 
valuable tree on sorlie 500,000 acres of the higber mountains 
and table-lands of this State. 

Trees varying from five inches in diameter to the largest, 
finest specimens of the five species of pine mentioned, and of 
the Black Spruce, were found dying in different sections 
from a cause which it was my duty to investigate. A large 
number of the dead, dying, and g ~ e e n  trees were felled and 
exan~ined. Every part of the trees from the roots near the 
surface to the terminal twigs and leaves was carefully 
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searchect for  possible causes of their unheal thy condition. 
T h e  trees i n  t h e  best condition to  exatnine were those o n  
which the leaves were yet  p e e n ,  but  from their  geoeral ap- 
pearance indicated that  they had been attacked b y  t h e  char- 
acteristic trouble wl~ ich  was showu i n  a few yellow leavesat  
t h e  tops. The roots of such trees were found in a perfectly 
heal thy condition for some distance beneath the  surface; the 
bark o n  t h e  truriks from a distance of from five t o  fifteen 
feet f rom the base was green,  ful l  of sap, ancl apparent ly 
hea l thy ;  the leaves were almost free from insect attack a u d  
disease, i n  n o  case was there st~tficieutt attack of this nature 
t o  indicate even a slight i n j u ~ v ;  the  bark, however, a t  a 
point about  two-thirds up  f r o t ~ l  t h e  base of tlie tree, was 
found i n  every case to  be infested by Dendroctonas .f~-o?b- 
talis iiz sufficient numbers  to  kill  a l l  tlie bark for  some 
distance above tha t  point, arid in this bark  fully-developed 
beetles ancl pup= were found or1 X a y  5 ,  thus  indicating 
tha t  the eggs must  llave beer] ciepostted i a  the  bark t h e  pre- 
vious summer  or  fall. All of the  cIxaracteristic tlcad ant% 
d y i n g  P i n e  and  SpPuce trees esarnined showed n b u n d s a t  
evidence that  they liad been invaded while ~ e tgrecrt t)p this 
bark  b~3etle. 

I t  .ivouirl seem that  the turpent ine escaping into tlre bur- 
Tows made b y  the  beetles in  tlie green bark  moiild render the  
conditions unfavorable for the progress of their work. Thej. 
have,  flowever, the  power of rernovingi t  from tlieir burrows, 
a n d  they maiiipulrtte the sticky resinous substance wit11 
seerningly at, much ease and  in  a l lke mariner a s  the crawfish 
does t h e  clay it piles u p  around ~ t sburrow. Often rt h ; ~ l f  
teaspoor*ful of the  tu~per i t ine  will he  found massedabout the  
entrance t o  the burrows mzde by Ihc beetle. They push the 
tarpentine out  through a tiole kept capen i n  the  pztchy, ad- 
hesive nkass. I have o b s e ~ v e d  thetn backing out from the  
entrance. shoving behind thern a quaut i ty  of the  turpentine, 
atnd a t  the  sarne time Ihey would be completely enveloped i n  
it. 

Trees invaded by these beetles t h e  previous fall  rnsy iw-

maiu. greenuri t i l  spr ing wheu they a r e  usually attacked b y  
the large Dend~octonwsterebmns, Bylurgops ylnbratzcs, a n d  
Torniczts caZZigrrnp~~vs, former tit  of tho the t ~ o  the base 
tree, the latter in the  greet1 bark above. Thcy a r e  i n  t u r n  
f o l l o m e ~ ~by numerous other species of bark a n d  timber 
beetles nnt i l  the  invaded trees may  be, as  I have  found, the 
hosts of a t  least twenty-five species of scolytids coming like 
reinforcements to  ?he aid of D.fronfalis t o  make  doubly 
sure  the death of the invaded trees. Later  on, these scolytids 
a r e  followect hy insects belonging to ot11er families until  a 
dead o r  dy ing  tree rnap be the  host of hundreds of species 
a n d  n~il l iocsof  exartiples, breeding in a n d  feeding txpon every 
par t  of the tree frorvl the base to the terminal twigs, render- 
i n g  i t  wr:rthieeu for lumber  within a gear  after i t  dies. 

Thus  ~t wili be scvn tha t  Dendrocfonzcs fronfulis illay be  
the primxry cause of not on ly  t h e  dea th  of t h e  trees but  of 
their 1-apid decay. 

WesS Vn. AgricrLItaral FxgeI'i~entStatfo~,~forgantown,West Vs.,  July 20. 
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of tAe jo?srnaE. 
Auroral Display. 

ON Saturday evening, Jnlp 16, there war viqible, from this local- 
ity, in the northern heavens, the most briIli,mt auroral display 
which I have 5r-itnessed since Ihc year 1859. Besides the usual 

exhibition of strennler.; of i ,iriuus hues, dancing along tile northern 
arch like great hanging curtains. t11er.e was one u~os t  unique 
feature which I never saw or he:trcl of before. A little after 10 
o'clock, when the glest brilliance of red and pink streanis seemed 
to he dying oat, nlwl the nc)rtlrerrl heavens assuming a pale uni- 
forni tu~e ,  t11erc appeared directly ove~heada well-tlefineit, nebn- 
lous arch, spanning the entire rault of heaven from east to west. 
At  first a cornpa~~ionquggestecl that it was the Xilkg Way;  I-rut a 

f ~ w 
seconds' observation detected the Xilky Way, rnni~ing nearly 
at right angles n i th the arch -the two rescrubling each other 
srmewhat in w ~ d t h  and general appearance, except that the arch 
w a s  more clearly defin~il and uniCornl in shape a i ~ d  ontIine than 
tlre other. 1x1 about fifteen millutes it began to fade away and 
disappear. the e a \ t ~ r n  portion disappearing Erst. In  a short tirnc 
bhrro was only a bright stri near the western horizon, which 
much resembled the tail of a !omet; but it. too. soon disappeared, 
and there were then no tracps of the arclz to  he seen. 

However, in  a few minutes it began to reappear, and soon sllone 
ont bright and clear as before,-- tlre arch being five to six tlegrees 
ic~width,--- t h e  e:~slerc extreririty at tile holizrln being a little ~ o u t h  
of east, and the olhtr extremity being a little north of west as if the 
whole had been drawn by a radius of a circle ~vlloqe centrca was a 
little c.ast of the nortli pole. I n  tr.11 or fifteen rl!inutes this arch 
3130 d~sapgearetl :ts before. 

Between the arch and Il?e upper extreniities of the galr stream- 
er, in the north there were several tlegrees of .;pace Iightecl up by 
stars, :xnd withonl an3 apparent connectii~n betmeen them. Tlie 
hand or arch hee~llecl wider 2t tbe zenith than on either lto~izon- 
probably thc effect of the grentcr tlistance of the horizon points 
from the positi:tn of the ohserver. The night air wab qnitc cool, 
and I retired before uutfnight; nix1I hare not learaeti whether or 
not tt~r.  arch ~tgain reappearetl. T. A. BEREXSX. 

3fot1nt Plenaant, lar,  Jnlp 20. 

Magnetic Storm, Aurora, and Sun-Spots, 

A XhGNETro stortn rage6 here from 10.30 A.M to 4.30 P.X., cen-
tral time, on Satur~iay,Z u l ~16, i892. An electro-magnetic ware  
reacitrcl the general telegrapl~ offiri. of th r  C. B. 65 12. B. R. at* 
10.80 a.i\l., making it tlifficnlt to operate, especially with the 
quadruples. Thp duration of t h e  electric disturbance was six 
hours :but the impulses carne tvith targing intensity. The energy 
always appeared as a wnre, brlnt, or oscillation; and when fully 
tlereloped in the mires, s ~ e m e d  to art up a counter electro-motive 
force in op~>ositiiin to  the hattorim. The fact that electrd-mag- 
iletic energy traverses space in the form of wavcs, coincides with 
the now classical experiments of tIertz, who projected these waves 
not ouly through space, but brlclr walls. Perhaps a law like this 
will ile discovered -811 nzodes qf eneryg illternate. 

It  iL; donblthl if x ccni;tant pressure exists in nature. 1x1 some 
instaitccs, telegrailz; have been sent by means of nature's elec- 
tricity -without batteries. This is merely a prophecy of that  
Lime coming when nlpil \viK appropriate electricity when they want 
it, 35  they (lo light and beat. 

rln aurar:% appeared a l  9.40 P.w., and co~rsrsted of many pearl- 
roloretl columns, a t  tirncs tinged witit red, occupymg nlore than 
100" in aziu>uth, and a11 con~ttrgingnear Polaris. 

A t  9.45 an apparition unusnnl in auroral (Iisplayc was seen. This 
\va, a strealtier of r:early whiiil light, that. starring in a sharp point 
;~lmoston t fw horizorl, i n  the north-west, shot with great velocity 
1101th of hrrtur~id.pawed ovt~r Corona Bore:di~, x-hicli conbteila- 
tion it equallcd in d~arneter, rros.ied Eercnlc>s ant1 Cerberus, and, 
passing ovcr Sitair, ~lescr~~lded almosi, to Mar8 in th? south-east, 
terminating also in  a fine point. 

T h ~ b  rnajestic s t~or t l  tnovcil bodilp 10° to the soxzth, and. 
after s h i ~ e r i ~ l g  and pu1i;itting throughout its length three t~raes, 
vanishetl, after e ~ i s t r n p  fourfeexi minutes. The whole aurora 
lasted forty niinnteu. 011 dtily 9, a large cluster of spots, 
~ i t htwo amaI!er gruuas and one ls.rger isolated spot, were 
wen on the scnl. A11 the larger spots lrad bridges, and on the 
iQth anel 13th tlle tungucs across the large one began to rurre, 
which cnrtature r:xpitlly increased 011 tlre 14th and 15th. On the 
18th, thwe jets mere arranged nearly in  a circle, or had assumed 


