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s   tiet/ors Notefd mtherstate Dum&#39;1g"ghese
w   PastF1ve .Year~&#39;s.   �

ll.~- .1

&#39; ByfA. 1)} ,H0PKj1Ns. A

e � eight separate heads, asfosllowsz� /  n
M� =- Fi7°.§t%�&#39;l�h0se affecting «forest a&#39;nd_sha4d¢e trees. A�

l � ,A sfSec09icZ��-Those affecting farm&#39;%a,nd gardens crops. �
�   ,  Z T/L�irdV��Th0se affectingVefi&#39;uitt1�ees ande(frufit_s.- % %  AA %% L F0�m°t7;�:�Th0sexaffectingj�soweringa11<1�er11�ep~nent2{�I plants;

,

I*&#39;2&#39;ft�.�+&#39;I�h0se aeffectingelive st_o4Cks,« � " &#39; TL 1V , x \V/\

mg industljiés. % s \ ~ _ , A 2 , L s   I
, V � - gS"ave32.z;h4�Those affecti�g h%Quseho»ld � articles and personal

cmma    s    ~sse
effiq�t/z+Tl10se~ affecting� museumspecimens. \ », _

V %While theco/mm�o n or ord/ina ry dep1"edat�i0,n\s upon farm, gar-
de1&#39;1»and fruit crops, ();.,��mex1Lé1�,e �.ow.eri11g and; otlieii plants,

�\

/to time, attrae�tedjn1e_r.e_phan,&#39;11sualattentio� �sin d&#39;if1�e%1�e11t sec-

npee&#39;.1:1.,°fc>krest* trees/eandf017est products. during, this time have

I

&#39;

M       ENT/OM;,OLOGICA_L 4 DILPARTMENL
»  A x T/ A .?N._� �V� &#39; �  &#39; J   &#39;

 PI*i1f1eip�a1%1%nseet DepIje;VC¢1ateions{Land Debr�e-s  ¢

&#39;l7l1e&#39;p1*ix1eipa1 insect cItepredati0ns may be considered} umier

�Siact/z�eTho�se affejctirxg cQ�mn1erc(iaIl articles  »x1}a11{,JfacL1.j1&#39;-i «

1\ive stock,» ete., by Qld and new igfsect �pests, have, from _ti_%meL

Qtiohsef the State during ,the past six yfeefrsg the �edepiredaljions  s

&#39; W \ .\ ~ 1 I ~ &#39; �I � 2
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I 96/ g ;WtEsr,v1ae1N1Ai« EXPER-lME~NT sTA;r1oN. ; . i  (I
.  \ , 4 1 _ � v V » o � / = / \ x \ � gr  � > V / i� It "�� J� my-,V.

go i� 1);/27n;(] Hemloc/c. �A considerable qiuantity (}fliillif3l�IllOCl¬iVtlvlllji�«~:jp
~   �her has been obse1�ved in-different �sections .o,fV_it.he5j,Sprtioe mad

; Haidvvood region that had "died "or was dying. This troubles is

gg%�at-headed apple tree borer.  � Theitrouble� has �not as &#39;yetWasi5� l

..

japparently caused by a �at-headed bagrk-borer,� ,s»i1nilarigitoWtl1\eilo, J "

/ . 
     
     � Isilnied a serious ol1a1&#39;actfer,/but it iszone thatilrnayiioause consigid?\ I , I;  , . - ~» g �, ,, , _ �I , .-V.

erable loss of timber in thefuture;  = « /t

/

],)&#39;ef�ecis�iéz� Wood &#39;Uause0l? 52/ ~]nsec,t3.ii T is dis: a c�on�1r_n;on.  /
Ltrouble, occurring in living and deadiistalndingfitiniber andiin
sawlogs thlroughonta theState., the extent and serious.,chariacter I \
of which isnotfi1llyoa&#39;ppre;ciated � by�,oWners  tliimber. it These
defects are caused by a large �niun1ber of different kindssof vvood i V
borijng beetles and gru~b�s:�:3   %   F is i\ > , i

Pin/20yZe,s in C�/zeszamt is aserions�troi1ble causing an in1Anie,n\y�sie�
loss of otherwise /v-altiable rtimberi wherever the chestnut tree it ~
grows. I This trouble is Caused by the -chestnut timber W/orm.� 3!
� D3/�iin.,g� Oa/5 T2Im7)e7&#39;., There �is  t\1�oublteiafl�ectii11gfthe�oaks

; which has been in progress in; �thiss_and&#39; other \eastern�a�¢nd"�wést�-
tern States since 1893; and appears to be gradually on. the
crease} The trees. die in July, August and Sepoteginber/,i the 7   .
leaves tulrningi a light brown and reimariningg on the tree d/ulriin-:g ,
the winter and following spring�. This, or a similar friouiyble, }
was observed in Wisconsin, Indiana and Ohio" »in,Aiugust,
andwas espeoiallyg prevalent at iM�adisoin, Wgisoonsim Where R

, large numbers of dead land dyingoaks were observed. Dying
4 oak trees have been ohservedin �different section&#39;s of the iWes;t&#39;�y _ &#39;. 2 t
e1&#39;°nI�ine area and in the Hardwood area; and itis believed //7�

that the trouble isipretty uwelrl .distribu�ted overjtliese areas.  g
" All of\ theidying trees that I have eXaIninyed,�sl1oV�v evidence

. of having been killed  the destructiive �yoal<v_]oark bee�tle.s y
 De7�0Zz&#39;atz&#39;0n 0f�]*70:/�eats Trees. 1 In/July; 1893, I observed �at the,

. head of ;0ranber�ry river in K Greenbrier&#39;coun&#39;ty,F&#39;75 to1,00yaerets.

1Illeldnophzllo;fulv0gutVtwto,H,arr.Q  \ �A  T  -   �,i
2See B&#39;ulletin�35. � 1 it , g   ,&#39;   vi� 1. ,&#39; �

1  Lymoacylonse_9°iceum,.H\a1jr.g . ;  o g &#39; l  v y  _
4&#39;An abatement of this trouble �was noted in the summer of �96. i i l .
�*5 Ayrtlus l)z&#39;l27n,eatus, Web. L )7  �  , ~,f  � i

of forest, principally of oak, "Where all of the trees and g1i&#39;nd»erf  i
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ll g&#39;z;r0wt.h .w*e1je as bare of leaves� has they a&#39;re&#39;~in�\ winter." �This .
I .,fttr/oi1bl�eylvsfasi caused by a s�mall span w,o�rm.1e it Last fall� (1595) I i
» � Vl.0b\S&#39;_�e1?/V\¬ld at�ditTe/rent_&#39;points along QLaure1 iHill,\ the mountain i

~  r-ahge which �separates Moénongalia and Preston counties, that
\&#39;th,eLle:t~v~e.s �onithe oak itrees� presented _a ragged ap.pe�arance,�

� lcausedtby iaslienfeatinghtinsect, bnt,itT was too late to �nd a�hyojf&#39;t�
lithe insedts} \ Thistrouble extends for some Qt) miles along the

efs,Lhe1I�oueritai5n. It may be the y starting\ of a serious 1
7 »insetct�outbreak.2e � V  /~j_l V T Q i �t t � .. ..

.e,e    Forest; S/made and Fvmitz ~77ees�=are often stripped of their first
&#39;3 J V� Y . . e .- . A. _\ _ V

t �leaves bysMay Beetles,3 which occurs in� immense sWarmsdu&#39;1&#39;�

�Bros;   H I

i I� V by Mr. T. yl�auiri�lal1,<at Romney,� Ilampshire ico�unty, and was
t / subsequently greported _ by the same gentleman� from New.�

   Gletometrid-3]). T  4  _i  4�  V i &#39; &#39; V &#39; I A
 &#39; ,�f»* .2 Observed in the sunimerof 1895 but not so mark�ed_. 3- V &#39;  i/.� V .

V y3\L_c�t�(:hnostema sps. A z &#39; 6 / \ . t v  &#39; �
, � \4 C&#39;e�m;(7*(\)c_Z\e�7�c;z degolonata, Harr. ..   o t

&#39; \ L /I� �  y � \ �  .
\ at 5 V \ it / 9 in y

  �  � /
�,7 V  V7 l V �

,&#39;t I, /

L

r&#39;ings;Wa1&#39;m eveningsiin May and June�. Selriousidamage� to�* oak�
Yiftimbetr was reported�from Lewisburg, �June 6,1891, by the ed-
itor oft the/Greetnbrier Inde_pend�enl, and to frnitiiand ;,shé1de i
trees oath�Ridgevil1e�,;Min,eraI/County, on  10th, 1894, by Ar-

m sTh,e May �BeetlesV,are the 1i)iai1&#39;enits� of /the white Q grub lwor
�; ¥hat are so destmctlive to i Yrass,� and Growing� train� and one ori.  by /t V s 5 A   , 4

i ~.:,inore Xspecies doubtless occnrtin every sectionof the State s
:3~where;these staple, products are cnltivated. . t

.7lfOzlI2Ze iA77&#39;e0tin_g tiee�eamfwood of LtZ&#39;v2}ng&#39;an.d ll)./3cz(Z �T/�ales.
©j*�l�,retes of. all kinds inall sections of the State that have been in-� V
V jnred by �resor� other causes,�gsu&#39;tfic,ient t.o induce a diseased
tyconditiooynl of the Wood tadjoii11iirig�i,tl1e Wound, often have the

This pest extends its destrnotivetdepredations to thersound

�This is quiteya seiioussttrouble and� causes the loss of a,�larg�el
R jamonnt Ofttimber. � ,
° e ;Tcm Bark /Dest7"0y/yeycjllb

>�\\

&#39; healrtweood literallyi ruined by the desitructive hea1&#39;twood borer. 4* ;

y.I/nseczi-.s&#39;. 7Qnitea�se1&#39;iousti&#39;onble ail
2 I feasting oledntches/tnL_1t-oa�k tan ibarkiwas called to my attle11ti�o.r1;

/ .

W0Od&#39;,iWhlCll results in the �nal decays ofall of the inner po1&#39;tio11.j

v\ \

�V .
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, * t This troubie 1s caused>b_V�th�e dest11.ucet&#39;1Ve ta11,.\ha1&#39;ktbt){1§e1�.e1  t

._ �u

it ei1�1*c,u�1ie.   These
hut trees growg R ¢ H V \ 5 L . , X»  �_

h �1)efoliwt&#39;i0nt0&#39;f�tS�/mde  ee�se.e% In� 189() and 1891 a trouble �at?
; �A fectedtheshade threes eiht Fairmo_nt and MQrganitt)wn&#39;,[caused

\

the white marked tussock cate1&#39;i)hill%1�ah1*F
The trees a1�eadef01%ifatetd and the cajterpillar7s.a

Whileall of the insjectdeptfedators xhentidned above are nah�
"7 I, I III!� �  - &#39; V : I / . 3.1,!� l_ V� k I 0 �x �I /, y k
� t &#39;t1Ve specles, We have the _fQ11O,\7Velh>}_�," 1ntt1&#39;0du�ced defollators pt I .

. \sferest. and shade trees�: a l
I \

The �Bag W07"7n.3t This is}tapparent1y a netlwe pe�steii,n�h;West�
Vi1�&#39;git1ia, and has not as- yet.� spread~tq_ any ag1*eat~.eXteant.; �Lts&#39;e-

tp�1"esence ntay�hbse known by the jocc�u;"rence&#39;{0f sil1;e11sa�,,CO/Coons

w\Es&#39;1� VIR(}LN\lA at/E�XPERIM:ENT.(STATIONS,  " �I17   �

C1:"eek.A I have. alzsoe 0l}se1;ves/ed the shame�thiangj�at*1M\m~gasntos»vna.3  �

1  �T h  Wofmy;�(£%esm24,ts and� .H2&#39;c:Z¬07�;e,I .7,Vuts.t t \Th�ist 1&#39;sA�a(ec)s&#39;mh111 0h,4ahttd». h
  /�hqtfite? se1"i0~t1s �l1&#39;O�b1¬W11i0h catlses the 1088* of, Vaesttjq=�ih�1tihfies*0t"t�T �

" nuts and aécoitisiderable loss of mevonwey thtoedealteits i\ti,I-these� pr({)=\ _
duets. V This&#39;t,r0uble,i�s ihtitlced b,_v0ne�ei&#39; .m01_&#39;e�e�,spe�ci�es�~ of jnsute: �

� weevils whichhbelongh to] the same �jfamifly«e3f inseetsas the .�1unia"
insects. a:ppea1*f�te be �common w11e1&#39;eV;e1&#39; the  �

re§�an11t)y,tit1;g%tby.�  _�
A o o I I .  \ V - , -&#39; 7 / I \ � \.\ � K. I. �V &#39;

a then� dlsgustmg presence on the street» and 111» houses.

V  ab�0u,t:&#39;:1f§� inch_es,_10ng, cQv&#39;e1&#39;e\djW;itth bits of leaves and twcigs �arid� �

/

~_1PI2)yh7natbdes ?JCt7&#39;?3(tb7,&#39;,~liS. /&#39; H &#39; � \ . e /  = t� ..
,?2 0;&#39;g3/ialtettctostzfgma,Sm.&Abb  h � -, e  , T t  . It� �

e-hanging on the twigse and b1&#39;a&#39;n;ehess0f�tl1"e ttrees, often itnegtfeatk
  &#39; num~bers. � It was 1&#39;e1)o_1*ted frpm Wiflleiamstown, Wood ctountya;

«in 1890; Pahrkersb"/urg in  893; Shephe1*dsta0Wn�, J efi°ers011e/c(�)t1ent.y,
Salamae, Pleasants\c0L1nty% and Hictd,t.FayettVe \c0untt,ye, in;" ,1S9{5.
Thistinserzet appears, to attack all kinds of/f1fuit., fo1"e&#39;sC_7ancl shade�

/ \ I3etrees.f V, _
A 1Vew S/made ]9��66 Pest. T/Le, Elm L645?� t~Be;e&#39;zf*Ze�% �is ta�1�10th�ei&#39;

� o &#39; �\ �+ c a V �&#39;. * I. 1, " / � - E I, � o� I� /.
\ IIISGCD that 01&#39;1g«1na1]y came from lturope &#39;and_ has evltlentlyaa

founcl its way into ot1rehS,tat=e. I havehn0t_0bserve"dfit; bll&#39;t�;fl�\Ol�n"t
the 1&#39;ep01§ts<ea1%1d. shpecsiniens Of.1¬�aV8S" receivhetteffroryn Ohio �arhtchlh
�Brooke eou&#39;nti�es itswot�d a*ppae,a�r¢that�e it has become estajbltishJed
there.  � » / a e A  ~ V�

3 Tlzy7�2&#39;d0pteAm/asephememsformis,�Haw."_ ,  � t � 4. L�
.4 GalewcellaZute�0la,Mu11.t- K V -  ~ V L;
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 _ _� K 4,  , o JgFAR.M.AND GARDEN INSECTS,  t ; t 99  "/: 5.» I, �I K . We �. ~, . \  ~_ e .  _ ~ - \ �k � pt K , r en ,&#39; V,� _ .

 _ 7 This is.-aserions enemy of� elm shade trees in ,towns, cities �Ir� 5 .&#39; \� l / \ �T \ l -� » 7 I i 1. �V. . *  �- «o \ i V S: I I \ V \  t if i/ll-L� .-tx  �l. andzparks in the east, and 1t"1t hasgas we tliiiik,-becotiie esta.b- t e�   A st � 1.,
5;�  (,l1shed/ west of th-e~m_ou�nt:a1ns, 1t. mayeptrove extremely destrueta r V  1

wive. : s   \ " 3 / a t x \ to t. ~ * ~
-. , , . \; _ e \ � V e _  _, I , \ � " ya l T»

There. are a number of .otherEuropean shade and forest tree�   t �M V "
\ pests which have become establislied in the easterii��states, and V M T c  I ; .

\

-..-

._..�.-...._,,.\_;,.-T r\.«., ,__t______1__
{�lm

I t. x, .  &#39; \ � � 0� \ tV l pression- It Isonly a matter of timejwhen some of*these f
-,/an �enom1oL1s amountoft moitiey is being expended for their su\p-   es 2 e.

pl j dreaded pests twill �ndtheir Wayinto �this�State.. If. their�r�st ..7

 /  a�pVpea1&#39;ance ilpseneteide, it may be iposslibrle to checkitheir spread 5 p s
L ; �without mtich»e>ipei1ise, but if allowed to beecome�established,�.it ;~

will be adi�ictult iflnot and imposs�ibletask;�to accoinplish. it . � it i .
I A A T7�0u7)Z.elA77�"e0tin_q Seasoned Wk�ocl. .Seaso,ned oak,� h~iokoi&#39;y  \
 xaudyother saip-vrootl is./ioften found Teaten into a �ne -p0W"Cl\e1&#39;./l ih .
 i ii "lelh.is\\troubie� is especially frequent iih thickory- spokes and i
if _ « handles, biit occurs also in fnmittire, blllld&#39;lD§�,�&#39;X11¬ll¬1&#39;lafl,\¬tC.3, � A L A
 it t ~_fc1vt:l(l"�ir1 all kinds of wooden articles made from sap�Wood�. Ittis be e. be

A, t� caused byithe �powdierpost. beetle* which is anintroduced pest
� p . that has/long sinxceibecome establis.hed&#39;in this State. � There is ;

4;

lwood  tbarns\an�d ,o\ut�buil/dings, caused� by several species pl� I
/

fl/tl&#39;ie;past �ve years".  é :  V J t

�  V» a similar trouble a�ecting the sap-wood of old lumber and the � p K i X f\,§
beetles Twliicl1\apipeai&#39;ito_lbe indigenous to this c_ountry";.  \ i t r  i   ,/1*�
i _� kt �V/�FARM ANDIGARDEN INSECTS» A e . I� t ;

 he i ;But few special outberelalis above the eordinary have been}
v3   noted orr-eporJre.flv W.ithe�r&#39;efer_encee �tofarm «and: garden insects, N� I �

andibutl l"eW» new pests have,l_tomy;khcjw.1.e\dge; appeared within



T   especially ill the l1:u"dwooid and southern pine&#39;[a1&#39;eas {,se\e ;Ent.rii_

.-� V�I \ �K�    �~ �Ag
� WES�1� V~Ir.GIxtI,x EXPERIMENT .S1�A&#39;1�IONj.-� ~  o �  r A�;  ,5):

.y . I/,\ �I �\ &#39; _�
« 100

  so \ W/cite Grrubs are common pests and haye done immense dam; �
 to jpastures, meadows and lawtis, also to corn� and ptatatoesg

Reo Part III.) The adult form of the comnionwliite gt?�-1_&#39;l)S�,k&#39;t�l1�e/ll�.
May lbjeet1es,oarelalso common and destructive to\tl:e.gfolia,geof° it \
il"ruit. forest and shade�trees.t~ g ~   r c \ K T  a.� , s ;

LT/ze lVi&#39;rew0rm*isanoth/er g�1r&#39;assratr1d corn pest which is oabund-e it &#39;
_ ant in all clayey lowlands, particularly, « in the western ipinegt

   t area and the l1ardvs&#39;ood.varea;  it ~ , ,,  i T /,_ l ~ r g ,,,t

o T/ze Cll0Ave7��ZeafiBeetle1t is »a acomp.arat1vely new pest whichf 2
i ion-ade its appearance �rst &#39; in@Berkley g and Ha�mpshir,e
counties, where.itcau�sed considerabfle alarm in the-.~spring of�
1894. It has been also observed in the �k western� section of the
hart_lwood area and doubtless occurs 10 the northern sect~1on;ot , g �
this region, Its presence is indicated by a ragged7aptDearasnce, °
of theclover leaves in  �The insects feed at night.

The Grain� Plant L0ou.ls*e.l2 ~_Al small, green lotise on the heads L. /V (, \ l ,_ \ �, i
( of"Wheat&#39;and oats} �Thisinsect wasrespecially abundant �in 1890

 and �91 ignt,l1ieldi�"erent grain growing sections of the State and &#39;
"V t   - was the subject of much »inqu�ir_v. � V A _ e /� t l

l \ s 771.6 0/2.z&#39;nc7L�Bug3� was reported the past summer fro1n:Peters- - ,
� burg, Grrant�,county, a11dOld Fields; Hardv county, in the"east-, A
t_ern_pi;n�eland hardwood region, �Where it did" much damagle to, i � c
wheatand oatsand caused &#39;considerab�1e alarm glgsaid to have�
been common in this section for tliree y,"ears��o-1893 to 1895; L   E i

The 1D0t6ilZ�0i�S0C�l«5~G7l6tZ4 is a newly discovered pest� that caused? A 4
an immense loss/ofc potatoes� in Wood and .Mo.nonga1ia&#39;counties;s

/_ a/ndevidently inother sections/in the"f-all of 189L and 1892, but A
since that time� the sumlmrer and �fall� drouths have been an» ,
;favorable for its Work, It causes oneform ofigthe scalboand also .
destroys the Etniber/s*.�" ~ " �W p� l n a e _   c &#39; i

/1 Plzytonfomusepunctatus.A _ \ V ,. . I
2\SL&#39;ph0n0ph0ra avenae. �  \ &#39; /it � l e * oi , l t . � L, *
8 V�lzfssusdeuqopterws. \ A L � v I _, � � I  IH l q

l 4 tEpz&#39;dapus scabi�eiyHopk. &#39; /I W "I i L � _  A � t � I
*Theiowet season of 1896.Was favorable� for the breeding oftihis pest and it .

, was;primaria1y and seconda.rily.the nausea of serious� loss oftubers. A o

\

7.
l \ y. « � . i \ .r � ¢- . /
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tWEST,tVI�RGrlNIA �EXPERIMENT s*rA1jIoN. V .

MT/zen Colorado Potato Beetle� c0ntii1ue,ts to do Vconsiderable A
dramage, but is not iasdserious afpest as formerl�_v.\ �

eggs of which the young ofthis beetle� feeds. 7/�
Gdrass/aoppers/and LOCLL/81:8. &#39;I\&#39;,he red liegged ispecieslias, frorn

time totinje. appeared in gcreatt,_jnumb_ers in the �n01~t.h_er�i1 ,-�por;
tion of the,.east�ern pine area a&#39;nd� in the� rhardwoodarea   ands
caused considerable a�1arrn.; I It was itespecialiilyt vabundanttin

\ \ /
tMorg_a11tt»w�n~iiieeAugust, 1895.- r �~ I
A Graz&#39;n/*Weevil.4v Several species of «main weevlls and moths �

�have been observed and reported, but hn0nAe,it� a.ppears, have
/caused�/serious damage.  V r - «

Corn, EotriWorms.3 T

. T/the Blao/£~Potato" �Beet/le&#39;tor�Btsis�tAedr\ Beetle? has been a�bnt»ndi-iii
_ ant and «dest.ru\ct&#39;i&#39;veainx sorne sec.tions,i especially in vthe»;har>d- �
1 �W000. 1&#39;egion, due to theip1&#39;aeva1ence of grasslioppiers upon .the5

A "icommons pestiwhich attacks the young _

F  Mine{~g11°_/ county (P-at.terson�s �Depot).__in. Maya, 1S91;_and near� &#39;

~growi1ig�iears�ofcorn, In the surn�mer�ot&#39; 1895 this /�insect -did; 7"
~ xre/rytlittle damage «to theears,but otwiing,  the �early appear- i

I V  a�n�/ce of the moth, before the Tears {had eommenced 1.o*form,\tit~�- i
A» attackedxthe central shoot. ofIt.~theista1»l}: ofrcormiand was also�

 quite injurious to green peeaS�a.11d be-:ans\;utl1"�ei&#39;pods~tof&#39;¥Which its
r entered, for�the,/purpose of feeding; uponttheir« contents, %

T/te Hessian Fty�é This insect was quite� abundantjinthe \
. springof 1895»  Hardy;Jackson a.&#39;n�d"Monongalia counties, and�

7 -doubtless inortherssections of the State. Between�, 1890i\and %
&#39; ; 1894 very little cotinpiaititbvvasa madevot the injury" caused by, i
7 . t.his«ins�ect.f  /\ W ~ r r   i , \ V &#39;

� " t. A A y 1 I &#39; I i � r� I / V I �h � iv
*C�ao6agei . Worms. Several \kli1dS�()]§ eabbage worms have

&#39; been observed and reported; , The importedjcabbage worm5 � be-
\ i <in�<�,.>; common and d�estru«c;ti~ve,nespecially inysmail §_:ard&#39;e1is.

.%A small striped cabbage wof/rm6 Waisextrremelyi common an.d
mioite destructive than the imported -speic\i�es �in 1891�o*and A1892,

1 Doryphora &#39;10-lmecata�,\Say. .. � . 1 _� &#39; h .  «_ �
N2 Eptcauta pennsylvam"ea.. �/7 j . &#39;_� ¢ � _ \  Q � &#39;
3 Heliothis ammtgem,»Hubn. ,_ i ~ � �
4 Oectdomyid d68t7�uCt0T;. ; n i s V , .;

� t 5 Pterts rapae, Schr. \ � � i i. � V ~ �



V V .= ~. . �"1,/ �iv � � V V / &#39; � i\_ &#39;, � , \
. iFA*RVM�14ND,l  1Ns�Ec¢s;i \~ y

14 ;  l-but u1_,1893l antl 1894 was not so comxmfxagi and even» rare :pL�«M0.1f- :
   g�an.tpwir�1.� [The native .cal$b~age&#39; WbI�rn,1 a� l&#39;a1&#39;gle,Vsl1*i\péld\W�<3%1wm,f �i _r

    tll1aEt;i\Va��s c"0n1_1r1�1()_t1,_b7efOre> t%heimported spleciies °laipp�o-Med; be;\

vi,"  X. .  V� l j� &#39; � I V \ \ \ i� &#39;- \ � i � ,l-� V �A &#39; �I V &#39;
¢appe;u&#39;ed=1n coVns1deraVL%le 1)u1nb@fsV()11 t.l1e,Vl*fx&#39;per1r11e:1t -blat1Qn }.k_ V. �, / . . �  \ K .> V 1 x� 9 �. \. &#39; _.&#39;; f _- V l,

� g1&#39;0u.1(lsV m lSepletnlbe1&#39;, and October, 1890;� ,als01n Jackson

V  men in, tlie A,ll#(:l?§1,"l]¬3lll__Y&#39;l.MOl1l)lE1lUS», near tl1&#39;el\Al1ead % gf lChea;t.il � W   gs.
E - j. &#39;7 =Uriv«ef�1~,i which was the only living spedi�mei1\1\ VI7&#39;n�acl; seen up tl()">_fl1\e

\ \._

l l _/�t&#39;a_ckl�ing thje ,sil<em, of 4�3?&#39;0ti1,&#39;i}:,�ii  �be i1e�al~l1 theiisulffaice 0f*i"tl1e;l<�V3�,._
/ I � _ &#39; � \_§Vsi.nce/ beC\0111ei com11m�n.&#39; \j» V

T/�Lie5I1\a17"Ze�gui7¢, (}aZ)bage .-Bu_q3%liisi a Vlléw heist lc/l11&#39;Vig�2,�1�i11zx%llyflfrglmfii �Q ;
ii &#39;l�el�XlaS�. :Ilfiwas.bl§sie1&#39;i_Vle�cl bylmie  W&#39;O0d&#39;fcOu_nty�iin l1890,i�in f  -V"-\}"»�_V�

i; ll &#39;\ V ..Mals0nic:Q.u;nt�yi�n�1V891§&#39;;i_Wasqéxttemely ablinc/larllzfatl\10rgant.i>w11
 � A in&#39;_1:�l894, zliitl Llluiiftig 1895 was replorted frbm Katiavsgha, P1:zt_Vna"r�n,iV .-I/�

if Vi  Q~abAe�l\,il\«1*a%soVnii, Grant .�and\/ Waylug *&#39;Qm�1nties,� as �l~e{sp�eciall4l/y de; ; V
  i L �kSVLru�ctiiVie tolqcabbaigev.   V \� i, w i � i .  i   V  "
  � Mélon  VLoz§se_.f1l Small, ;2:ree,t&#39;-i lice on the under sii&#39;c1eV0f  j % A

g1,\i ..�f.? A i �i cbilfrityiI1%�LIu�ly;»1894f �./u H % V � � \ \ V �V V .
9:  �V i ii A _?L586l0�\in,C/,l,B=&#39;ug.5  small, _grey\V-ishl bug� énile_a5Ve\s a~ng1.�tips    V .
i   V i_ \QfVsih0oi_t%s]_o�f rI;ieilQn&#39;yiineVs.i~ ,Abm1da~nt near iiMo�rgaii11t.0wn i_ni\thie�;i

/_ &#39; "-\

I
�  �Z1/L6�St7°?:]l)l9dl l0ucm;nbe7&#39; Beetle? A W�ell�%k\r10wnWW�and Cori] mkon.  _ l

Inisect vvhel�evex� melons and cugunxbers are groWn.u V , V .�/  f . V 1,25
l %  iSguc/zs� Bug? iThis� pe/st Vzsras jc0m%m0nV at Molrganxtoiwnxin. l�  V

IV� .V � _. l ,\ , . v. �I. \ , .. VV. ,
. A 1 � 189;l/and �9o._ sand; hag,�/bee=ni complained iof\1_i11 d1�&#39;e1jent sect10_ns�  V _
T _ éfithe bllate.�  � V i  1 M F  V "   7- � V " �  �

K l v \. � , q > \ � \  , \V �..r"�(� �\-I
�V _ l1VP&#39;0m3z&#39;.a pr0.tV0dz&#39;ce,Boisd/.  V ,  \ , V � \ ~ _ .�  _�\p  V .4

., ;/ 2 Ph.07&#39;bz&#39;a. bfassiaa, Bouch.-j  ~ V ~ . ll ~ l �* ~, � -� L
 g �i �  Mm:&#39;gant.z&#39;a "hist�oliniica, Hahn. W \ � V �  V &#39; "  L L &#39; V V �   {_*«�:�
�E ii &#39; � - ~;  \APh27s c2t...cu7nb6_7°.¬s1 Forb; V V 9&#39; � .  *9 �  A "  »
5 �V � " V\ 5  dgstgauptor;  W t �I . � � , V1�, �A V, � U &#39; I  K \ V

-  f6 Dz&#39;abr0tz&#39;ca».;vlittgttalg Q-Fwabr. \ . * A l  l� .   &#39; "2 � I � , - A�  "Ii . T  &#39;7AnasaVt»rz&#39;sl§8.~� � � Vi " * � ~ � � � � &#39; - � &#39; &#39; " �~ T�I � &#39; � * . 4Y / I \ _ _ &#39; ~ ._\\ > " l» �  " « : � , ., . � . - } I V� -, /._y.\w. ll
. _: ">14

_. V _ / N ,. ,_ \\  V-\\ � ( \ \ � \ \ � � �\e- � �.&#39; /&#39; \ \ I� \ - > . - . (if i . I I� V ,3� - � \\ &#39;  .,\ \ . \ , . \ \  �l( _ \ , / { . \ 4\� � _ V .\I .&#39; &#39; �xi &#39; \ /� _ I *7 &#39; � &#39;.7� r - I Xx c x \ 1,1 . / � ~. , 1, . \ . .A,V _ \ . I -� �l\ / � \ xl / \l ul V � . 4. V . � � \ .,1 \ _ V� 5I \ \ - � .2 I_ \&#39; �. - , I ,~ � / v\ ~ \  , \ - - vI "7 " ~ � ,\, I &#39; _ � \ &#39;x . � 4 � �* V 3 , � V . � A 7 1 \ ./   K� t " � ~~)- ./ &#39; \ &#39;- \ \ v� �.\* I .� � \_ &#39;. ,. * . .7 »�.. :,.V  &#39; � i � l� V } �\ .-_ . M   WW4.  A V.-. m� /N _, &#39; &#39;_ . I I .45 _ 4. � l;. ,�~ |v- 1&#39; " � \ "1 �. � \ I »�\ ._� * \K 2.7.�: , ~,�m;� fa} I  2�.  <\\\�- � I �_  ».r_;&#39;_ , _ x, . V� V�;

"  GalnéLl/ll1]OSt¬3iilil1Ct� a�ftJe1&#39;vt.he Vim�po1�t,ed (imeca/me»; ,�li()&#39;wjeVel&#39;1�,; "it; A   V

E3».   V ci(ift1_x1if�y?&#39;i-xxjlOci,to�Vl)eriolfltllie saine yelar�l In�1890.I \tr)ok oxié Speciii .V  " j�

�V " K  &#39; I.� >1 1. J.� I 1 - 0&#39; . �V i �_ c l &#39; R 2 . �ll i� L� .1}, �\
W   V �V*Cabba__(/e �]l1ag/got? Ibis 1s 2} dest1fu(_:t1v(eV [caibbagei 1ns*eVct, z&#39;1t-  V V �   ;V_i.~�;~

g1&#39;0und.   It was .&&#39;1=st observed�iii4Brodk.e*cOu�11t�y%inll18i9l,i�a11d,h.ags; L g �l

A A  mielor; leaves. 7 Dest1fuét�i&#39;Vé� to �musk m&#39;el0n vin,élVs\&#39;in&#39; l,W00dl V  4 �:,fl&#39;.[i

V *.�~sl11nTr11�e1i&#39;«0f 1895, c1a11sirig�ser�i~§_msclalnage.  ._  A  i. l .   V ,   .,



leavesto :die as? if killed� by� blxight.

/ ,  l �1 > � "� �.i� , I - L. � /A  V V X _ � H.\ \, �l y A ) /, - , ,y . W� � ( ,  ,r K1� A� � � . .l &#39; .&#39;~»m, ll , - l� , . ._. \ J � ». /-~I \ \ , » \ \ / 4 I,� D&#39; \ x � " l- ll � g1 Q "- I . o~ . \ Z ,A J » r� \ n&#39; » &#39; ( .

� \ \ 7  " 1/� V &#39;  � _ , V� i V r} I� l " �I, A
WEST �VIRGINIA EXPERLMENT ST"A&#39;1�lO1N.\ � i

Sqtta/2 B07�er.1 A� Wfhite woijm boring iii sq�uab§s 1 and pom pa �
kin .V,l\llGS;\CC)tI)_In()l�.1 in Wood and 4Mo&#39;(io�iigalia" Qe)ui1t.iles&#39; in} 11890

- : t1o_.1895,Aam�l dmilbtliess is also com mon in othleiy sections.
lFlea Béetylllé�  A �small, brown �eaf�beetle l1asfbee"n7 a,bu�1id-L

awt  quite inj*urio�t1s to the foliage of �ttoxeriatloes,teg�g-plant; t
potatoes, and tobacco at l\f[or�gant0\Vn./ {  " \* / l V i

�Plant Lice. These�ta1*e serious .pest>s;�at;tackieug alm"oist�a�illo

Ihazzsdyiftd Pea lWe,emIls.4j [Withiri tlietipasttlirebe yealrs thellbealrf l� ; 1�

kinds of xzegetabnleatid l�oweij ga1&#39;de�ri.plants:iii   all plal�l_SAOf.\ll;.l&#39;le K

I Stail/c.B07&#39;ei�.3 Astriped caterpi,llar,%boriri,<2g inithe �stalks of
all �kinds of soft /stemmed plao&#39;ts,-¢a�ndeo7ften causing se1&#39;i0jli1s dame
age» to �garden and field ictrops-+eo1nmot1 Vin Wo0dja&#39;nd*Monori�¥ ~�taalia countiels; I   1 4       .1        *   *

weevil� has been espeolalliyicommon and� dbestrulctivlei to stored t  V
seed arid iotheivbeans. @Tl,1e_ pleeiltweevili has also beeniAc�ommQn,�

, L �but not complained of iiea&#39;i*l§( soimuch »as,tl1ell bean W.eev�i�l.�.the ~ W
latter], app/areiitly, being thoroughly di~st�ributed oyer the 7g1&#39;eatér  =
part Cflll� State.» a i ~ ~ 1

\ FRVUI/if INSECTS; F �   "  f   " i
I

l L Wmémy Ailpgo�lé V0lause§d&#39; by title (/l�0ldl,i_7z Mot/;.5  Com,n\1don~pesto �
<�and the principal enexny of «the apple , fruitf apsparehtly  �_
mon wherever apples are grown}

7� � S4/cot Holestin �ee� B/ark of F7éu2?t&#39;�T*rees caused by the Im-ll 4-, ;\709"ziediF7*uitiV3arIc Be&#39;ezil.e.�5&#39; I
* Wood, &#39;J�acl<son, Mon?ongalia,Ha1fri&#39;son; lPut.n-am, bBroo�ke,
\ Jefferson�; and doubtless inalllof the Acoutiities in the Pixie� and

A small bla,cl:,\beetle C0111 m;0(1*j.n

the Hardwood areas.   It is capable of causing/eth;e, deatlitof ajy  Q
Vple, �eaqli, dberry, andpear trees;o_also attacks the\ bgudsfon 1/iV� 1
ing,wil%d and cultivated cherry and «apple ftrees, causing the�:

�/,«&#39;./
1 Melzlttiaaceto, Wester, 4&#39; ~ T *1 V .  A o
2 Epitriac parvula, Fab.� � " &#39; \ �. _ � . j ,\  \ .-; /_ » » 1.
3 Go1&#39;tyna\m&#39;tela,,l Guen.  � V &#39; [ I   , , I � , l -
�4. Bruchusobsoletus, Say.� &#39; &#39; s � e *

/Brttchtcspisi, Limp  � t
5 Oarpocapsa pomonelld, Linn. /,
\6 ;S&#39;c0ly.tus rugulosus, Ratz.
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r  Q:/7»; _1A �Vll\IEW�V m{1iI&#39;r»?r_VREE iPV11s&#39;I9 }iIN,�WES&#39;1V� x?1&#39;nmmA.t  be 105&#39;" � �\>�\�V"; V�
 f7 The�: ajorple ;Vl;éafr�b�Zigl¢tt.1j�e, A disease often� n1is,t/aken Vfor t?h�e

 luvvork of�inseets;�a c&#39;omr�notr1eti:roubl�e; the twigs andsfnaill braxiches 3� V\ V t V
  A dyii1g,tl1eTdeéd leaves 1&#39;em2iinin_ig o/n thenu � This is the r�Wor_k of  i  l
" 7 "Vaieba,cteriap1Ve clisease which causes aferrnentation  the sap. /  L�)

 � lTh,eresi�s�als�oja"similar disease of tghepe�r and quincelwhichi i i
 V tis\cou1mot1l)�Vxriistekeri forthe work of insects. It. has .been»t,hfe~ T

subject �of� iinquiry rron; Ritchie,&#39;Wood, Jefferson, RanidVolep�h
 and\Mono1igalia count,ies!,tV   � t _&#39;i    \  g  i   � V M
:;V/ "7o7ze[»Ap29&#39;Zé Tree B0lrer.9 _ sA rcomvmoin and destructiivile insectrl  Vi
V;eitoV youn&#39;g aPI3le,.trees,� boreingtint�o�,thebase of the tree, espeV£cVialll)riol XV

;,i l  r �de�structi_\&#39;e in Upshur c�ounty,dlbut. evidently-_ common ewhereverl -
 i e  apples �are grown; it hasbeen also observed in Wood, ;J_Vackson, � � \i
 )  lV5Harrison and Monongalia counties. e A i = l l

/ .
V  V , Scale {In�se0t.s9.3\ Waxy scsilesof various sizels-datrtaeliedi to the �  1 T i Q. A
 i    bark and leaves oflrthe infested: plants. he V &#39; in k, T � s  l
  t VQT/zed 03/.sjt,e;. �hell Ban�/ch Z0u3e4V()V[1 ~appletrees was reported� A  it �t V    �
 e"ViG�reenl%)ifier Country b in A/prill, and from Pocailiontiws lCou11tyd in V� V      f ,V
E   lMay�. where itwas said to be very common.» A s � t r � b er  *
lV   V N V«l&#39;A Scale �on .Peac/L� T9_°ees5 reported from E�arkersburgr,� Wood Q ~ in V l
Eh } Q County. rSefver:il trees died presumably fro&#39;m� itsfattaclz. i t ,
  , l /A�Wf/zite Séalelon Bllcw/n�0ap RaVspberrie�8. �T/aé I�2?0sdScdZe5   /V
 f   has been observed V in Woodxaande lVIonon;:alia* pCounlies,ir and ,l t  l
&#39; l  reported from Hancock and Ohio Counties."  L V f it &#39;\ � V  A �
o i   o   A-.eN�EW:FRU�IT 4"1�1§EEiJPEST.;I(N1  "W1«:srrp VIRGINIA.  V A t V
 Sang/0se**S0aZe:7 V This dreaded pest.hwasVreportediwithl" :
 J speéimenVs"f&#39;rom \lWellsb_i1rdgl�, Brooke Goyuntyi,i\Var1V_d Georgetown,
  Mohongalia Coutity, rinVJtVanuary,.el�896,&#39; where it v/vas inlrorlueedi V V

  L (Vf�roin&#39;Nesvv\.Iei&#39;s,ey on nursery stoock. s\iT/M31233 one 07� title wo7"ét    in L V �
 V dVrl7.��ri?;oit\tl7°eeVgi?et§�ts �known,�-�a11dVe_very one haVi»ng_lfrl1&#39;it trees -pour-Vi . �
&#39;  ; jochéised from eastern uurser�1&#39;e�s shoVu�ldl examine�them�thorough\ly;, is

H landl/ifelsmall, �dandijuff like; scales :are ,found on the biézrk, v_Ve&#39;V .
s/ho uldfbeVV11ofi�eed at onceand�specimens sent�for identi�pcattieongl ".�."&#39;,"&#39;�. 

     
     /� p�
"

rt", I _¥ �_,_ _5
, _ 1 �Micr0cQccu&#39;s �amylVo_ro,I-us. _� � « T _ A &#39; _  , V  V &#39; �_   .-4W

�- a , es" 2 Saperda candida. &#39; * V � , � * V V \    r � A. _ &#39;
. 1.  � I 3 Ohrys0�b,_0thrisfemorata. i _ s eh i � � V � . &#39;  * .

V 74 Mytilaspis pomorum. &#39; _ o _ V � i . ,
f, � Ki �,5 Lectaniiumpersicaé.�  V ~ 4/ye &#39; _V_V. \V i �V �V . V,
&#39;2.�  V ( .6 Diaspefs _7°0sa\eV.l , V i . V� V � V � ~ � in V H   i 2 ,  K. V);- A
"H  _- " r7 7..Aspidiotus,pjemic-iosus. ~  . t  2» ~ to � V  . _  « e ,, � r l

� - &#39;- v4
.2



i106,  A  " WE�S&#39;It�~ �vI1§GIhN1AiEXPER.IM,nNTsTATIeN&#39;. %

� / f � ~� y = \  e . _: , 0, \. --&#39;  ~_m,»ft. � w» m" t~ , ! mt.   ;� ~ � w , 4.; �V ..»§~7=4,  ».I I >  I 1" 7  � . \ _\� V m I� \ » 1 \ , &#39;- - ~ V 3 . M&#39; �V � . x x I �/ -\ /"V, / \ /� "9". &#39;�r /  V I {J I , H &#39; _ V) &#39; 7�, u\
I /y : &#39; 1 ~ � � bl . \ f \ / . _\V "M; � �\\/ \ V _.� �.\ . \ A H�. -~ \ 3 u�, ~\-1� v � a � \7 I \ \l \ I� . �/&#39;y D\> � \o . _ I t V t  .&#39; \ t � &#39;   �,�. � . , v a_,.� .. \

r,I .
.&#39;.�r w "

,dently,been eomtnon ongplurn t.reesf0r many, yealrs,�~tbL1:t ~0�Win;2:

\ &#39; 4 . &#39;, 3� . � - .1, -\
1 have found 1t;~1n abundance on plum. trees Wherever they
have {been exlatnined atldis evidehntlyf comrnon throughout the

\&#39;S_t,ate. t  � * t A A  » &#39;

, This is� a matter.de1n:atndin§.:Tearnest and hsetxihush hz{tt�er1tidnf%h§f  �
�eVe1&#39;\y" one interestedjin the g1*0W%in_g;#01&#39;/\c,0n�sntnfptiQ~*n�ef�ftfui&t..« xt  F4
1  Galls 0n;Plumh Twigs. Ol1jsters»of"�sn1alt rQ&#39;Fur1tdish&#39;h�,Objects� at I �

 Jtlme base ofthe 1_ast�annna~1 grewthtot" the txvigs, ¢�a%us»e(1 the/X
Péum Twig Ci7Z%Zl&#39;:ZL[&#39;iZ6.% a recently discovered pest t&#39;l1}1t has ev_i{ H

tt.p�tL1ewsr&#39;na11n size of the ghaltls the pest has been over100kied.§�It.t &#39;
"was disc0Vei"ed \\by me  LMorganteWn in 1895,/and has�heenI�\&#39;
Observed in different� sections of Menongaiia} Oounty,ni5t1 fact)�

W0r,2n3}~�%[�Eums�cmr]t C�}ee2&#39;°ries cajlvsedeby theiptlum�ctu.1�et11L()1\ is I
:1 ceomnjen t&#39;rou�ble in {nest stectiens \df the� Sth2it.je.\e_ It%��ahppeaerhs

� from some evidencel haveebtained that plntns� in some. ltocalt; \
ties a1&#39;e�n\ev-e14�seri0t1s1�y at�f_eete(.i» by this ;in$.ect.\ I am pa1�ti\�c�nlai&#39;!\y�5, t
�anxious t0�1e�a1fn ()/fas many snc.h (1<)c�a1fitie(s as p0ssible,ti.n� erdte1&#39;"\_
that I may ein_/Vestigeate agnd ,�t1etertnin\e,"?:it* pps=,ei1&#39;3le,_,\vt1ythe V h

&#39; 7plun)_s i&#39;n� such� lecalitiest are not at�/(;�;1t�cl{t&#39;ed;.&#39; It&#39;h.it§*1s§ we  V�
S¢uhch10ca1itt&#39;tes exhis/t, it is a nirr1lp01&#39;t.h£1�nt� q.nest:i,\u�n for �tine1�yestig?1-
tion. ~   t » * ~ ~ V / t

A Defoliatiozz 07�e,Cr�00se?2e7°i*23es &#39;d22.r]t0m°narzz;§..t A. cextntncm   s,V l . I x \ � � \ �V I I � I ~ � v ,  � �. .,i;,_|
trouble over the greater portlon of the State, cawseclbyttI1.e/;,_- mt

Ofhthe State�, 1 L�   A V t ~"&#39; * � »»
Young� Ra.9])berr_2/  LBZa�0icbe7°r�2/_ �Ccmes t Gi7\?dfledj�i&1ea%1" t t M�

1 tlleir .tOp.S..~l]Sl.l�c1H_VA at two p�Iabes,&#39; about an % inch apm�-tI;N_t.�het.�

4 ,g�rQwe1*s is ofteneceasjioned by this insect ix1x.dit�t&#39;e1°e11t,�.�seétions

2;-mporttetd cxurrant 1&#39;/J0rm.9, �  � It V   % \ =   \  M
The czmtant bo7°er3 »is a Comparart-hive] y neiwhpest re1)0rtted &#39;f1&#39;0,iln 4 3

Brooke<tJount.y.e   e y   t   V m    A At A
Gout}/e �Ii�/zlang/\e2ne724ts�0/h.l3§os]9?)érryt,Ccm�e.§. V  e0,mi*ene,nh°tre;u--V.� W

ble �a ffectingh&#39;1&#39;aspbe1&#39;1&#39;y, b1ack_ber&#39;ry �and &#39;devVbei�1&#39;y\ qcanesg? paused
by� the�R:;1hspbe1jer_y?,GEQn"ty G-a11%Bee,t,le.4,� �Se1&#39;i0uSe°1ossi to berigre �V 

     
     I

� *Phyt0ptu.3tplilaéocaptkes, Nalepa, A � * A
X I �C�onotmzchclu3 nenuphar, Hb§t.  V� _  V

L2 Nematus,ventricostus, Klugt. t � t . ,, e \ J
3 xEge-rid;tipultformi-s,~Litnn. ¥ * �  � ~ 1* , t = x

. 4Agrilus�o*u.�c0ll£s, Faib. \ �  t J V �    *  r
.y � � � &#39; \ � - d V \� � �  I / I �  �K

\ »y\ , / \ -( A ,¥ &#39;9
,� ; ;
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topsldyiglnig andsthe cane i.nfe�sted"//l)y~aa small  l3�o1*er�;l first�, oh} I
«served! in tl1i.s�State~in_tl1,e su.rn\rhe1&#39;to*fJ1992..  -tron,-ble has  � Cl

g,  .\ t since becorne common in� ~l\fIonon<,1alia C�ount_v,landihas" been ob?   l
it i � �served inotvlier secti30n;s. This injti isicausedl by the 9°r/lZ.s])be7"7"l,?/_;   la  3 [7

A .
i it _ \ M � �,&#39; , a � . / s _ 7
 gcan/e g7»7°dl6I&#39; 0r&#39;pmmerr.1  »    \ , t V i s s /
 4 l l » l F/�wit T/�eésg�etfolzdateicl arid lY0Lu7zg F/&#39;«w-it 1?,cst1"0yed�b_i;2/ it/zed}
{� .Ma,2/ Beetles a�72,ii\ 251;�? [3086 Beetle :2 thella/tter (l¬lStl&#39;()_V]llg. the
I \ C  youiigtflrniti apples, peaches, cherries, �grapes, etc. Common A
E�  pests wherever there isssfuitable sandy soil in which tlieylbreed; ; l  � &#39;
lb� V ..t . X (_ i . . , \/ ll�. K  ll , ll "&#39;

l by\ the Z2040 worm, reported from different sect1ons,and by the
gs  �A applevltreei tev/z-t�zcateI&#39;pillar,3 as common andserious pest� iry   l

_� ., \,5�,V�� �7&#39;W<�l�7¢-wv�-»*&#39; «( .5,� .



_t  W 108 s   VtlEST�VIRGii/1/VIA /LXMIRJMENT s*_nATIloN,t
Wa7&#39;?9Zes.i Caused by tylielgad 07*t0cz7"?)le�g./1-liyliiollt is  old

andlconinion trouble afl"ecting cattle t.l1�at are~alloWepdltoigrowl .
poor from ins,uf�cie\nt foodor anlunhealthy condition.� T M �K /  � T A

Gm?) in Me Head. Caused by the sheep gad tlyg? is a pcotn,-"T 7
mon trouble afflect,/ing sh:eep�laeppa1&#39;et�1§tly in teyerly sectionof the V

  State Where sheep are liept. a     A f   i -4� + e &#39;\
, /-«A   T l TS/zeep Tie/68.3 (Wingless �ies); another comxno�nene1ny of the by 7
.r _W* sheep., « A s l r , 7 is t �i   7 I \ \
    &#39; l { c The Sheep Scab� is caused by a tlinyimite Wheichéis a mostset� _

rious and destructiverpest. It hasgiven considerailble trouble
�  inJacl:son, and Ha�1&#39;rison� counties, and} possibly inotliei� slecaft

tions. The Wool ecomeslotf» and the skin is covered �vvith soresp *
The Head Scal�te is a�similar trouble �ca\used_by E1 mite� that.�

l � produces sore mouths and scabby heads� among� lembls and"
p _    �,older sheep; This troubile has been�obserV�e�d iindackstinsarid
 &#39; u 1 , Wood counties and report/ed froem other sectionsil    A .§ T

f;;\@_i � � &#39; Lice. N All kinds of/live stock, lI1Cll�t_(lll],<1* epoultry, �are often ,�
i H T seriously troubled by lice, tditfere/n�t� ki�ndsiatlta�cl;ihg dilfl�ei&#39;ent it
y A kinds ofanimals. Lice on cattle and poultry� probably �gi�ve,el*�i    the mosttroub�lei�nthisState.~. A T T J    e by
T A  �T l17zte&#39;mwZlPams9§Zes. There are a great n_mnbe1&#39; o�fint,er&#39;n"al pa

 f .  e asites that causeiserious t.rot1ble to all kinds of live stock, and�!
It I quite f1&#39;equent.ly� cause the death of tl1e:i11fe&#39;s-ted\,anin1{1lsi._ � Th"ey�

V are principgilly true \/vorms.&#39;which �are, not classed with insects- t
, t They infest. the lungs, livier,y.st.omacl1, intestines�, s�eshfand even  A

til/1e brain. Most. of these creatures reac.hert_s_l1e sfmnachofl&#39;;tl1e:
p A paniinalltlirough &#39;staj,<:xt1ar1t or� running clriiiliing owa"t.e1&#39;.� Hence. � V &#39;
T \ T �  \tl1e/advantai_9:e of Well orspurespring water for stock; �

 t " y t   FLOWER.ING&#39; AND \otrHE:R ORNAMlENTA�L PLANTS. s
._ �:&#39;l�ls1e{pr/inciptztlinsects knowti to infest �owering ansd$\o1&#39;na-
ymental plants and shrubs are platilt *lice,:soalpe �insects;,fred
spiders, niealynbugs and numerous leaf eat./in_9; end stalk iboringtl T.

\

\V&#39;\

�/«�7�.*.
cat�erpillars,_and grubs;/_._....._..__, ..__,.___..4___........-_*_..+.4.._.., ..,.,__....\ .,.s. 7,7,».

� 1 -p lllfypodermct» iZl.�ll¬»(lt,(l.� � _; � o �T f V , V  , y _
T f  , e2iQ+J,str2(s ovis. \  _ �   l  J. j~ - �  � 3\M�e&#39;lophagus ovivzzizs. � - T l - &#39; e � . lr
"� \ �  4 Psoroptescommzmis, Ftirsh. eiVa,Ij. om, �  &#39; T � T ,4

f�. T ; &#39; 5�Sm&#39;c0ptes scabiei, de Geer. _ Var. ofvis. " � o

/ � l� * V 7 I _, \ p . x K � �, \
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,� 1i�0>9es.i The rose beetle, plantxlice and the rose slug are the .
principal insect enemies of therose, The latter, is sespeciallyi /
destructive  the foliage, the nativespecies causing the seared,  *
and brown condition so comn}on__ on neglected ir0s"e�~ bushes, .e «

� _ , while the new or European speciestcause a ragged appearance� ,
of the leaves, � l f V /V

 M]/are Astor. The blister beetle is, a serious and destructive � �
�enemy t.o the �owers of the�astior, often stripping the plants of� l

� their beautiful bloom Within a single day. This insect is come
jmon througliotit the grazing regions of the State, or where
grasshoppers occur in any abundance, since itsiyoung feed 1�i�pon�
gzrasshopper (locust) eggs. T A

L \ HOUSEHOLD PESTS.      L s
r :Among2: the household pests we have in this State as the e W I:
principal insect pests, the clothes moth, house�ies, the Americana   ~ \ J i
� and German cockroach, ants, worms in dried fruits and beetles up  ~ ,
in cured meats; also the pea and bean Weevils which may in-
vade the house from stored beans and peas. �

1�e§t.s= of Comm/2erc27aZ (md Yllarmfaczzarcil P/rolductys zl�bctiazg»
1)w,&#39;erZ F&#39;r,uiZ.a Peaches,iapples, figsand other similar products
�m"ay\be seriously/injured  the dried fruit Worm, as has been
V observed at Morgantown. The same thing� also attacks candies
contaiiiinig fruitand ifut kerr_1els. Q \ ll �
l aarmin iWeieiv�iZs. Weevils offvarious kinds have given some
trouble in feed and fzzrocery stores. Cigars, cigarettes and to-

L bacc-o have been injured to some extent in cifzgar and other
stores by strife ci_9farettelbeetle,1 and drugs� of various kinds,� es} V ,
pecially iris root has been damaged considerably by the same

f insect}. Leather is also attackediand injured by it.  i �
Eoaclzes _(md  are often troublesome pests in \stores,,

  dwellings and hotels. T  1 � \
T/ac   P02/vder. P0325 .BeetZe:�3 has caused con.siderable\ loss of � \

stiored WOOCI material in btiggy, handle, cooper, and furniture l
factories.  N i . � > F \ A \ ~ _ t

1 Lasioderma user-n&#39;co7&#39;ne.
i 2 Lyctus smotus.
, �\
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\\

NATURALV IlIS1�_ORY COLLECTIONS.�
t�ollectionts ofilnsects, birds and other similar specinnens, as/.

well as botanical specimens at the University and \Station&#39;a1&#39;e »
attacked »by/several speciesof insects which vivohld literal�l.y
ruin the specimens if they~were not caret"ully Watched and

� every�precautjontaken to prevent their depredationst.
»V F .  V REMEDIES�. . � ,

Remedies and methods of dealing with the several troubles
tmentioned have not been included in the abovelist of princi_-
pal depredations by insects, as weuexpebt to issue a series of
�popular bulletins in which a full list of remedies will be found.
A bulletin on Farmland Garden Insects, as the �rst; number of

(this series will doubtless be ready to send out. about_\ the same
time as this report,* and others will follow as soon as they can

. beW1titten., lnthe meantime ifinformation»isdesi,red by any
of our readers upon any questions with reference to the insects .

mentioned in this report, or ,upon any, other iiisects,"�we will .
take pleasure in replying by letter to an inquiries. In �fact, it

\

is our ernest desire to� have correspondents in every section of� p
. the State Wl]�Q�Wlll notify us ottlie presence of common insect

pests, aswell as of the appearance of new or strange ones.
When there is any doubt as �to the species �that cause the
trouble, specimens of the edi�erent kinds associated with it
should be mailed to us in tight tin or Wooden boxes. If insects
are not found, specimens �of the injury, with a description of
character, �notishown by the specimen, would oftenibe suf�cient \

It is alzoay/st best
K and imporwmz to send specimens of the inseczf wit/2,. all {inquir-

for us to identify the cause of the trouble.

2763 20/zenever it is possible to do .90.� J . .
It is important that We should know the exactdistribution

and range of all of,t"he principal old and new insect pests in the ;
State�. Tlierefore, notices and specimens from any�se�ction otthe
State with relference to any insect Will be thankfully received,
and the sender will receive in return, any published or other
information, we may have for .distribution_ or can give by let» .
tier.

//

::»�f-2;"».�.�§&#39; r~,v,&#39;t�«�?&#39;~&#39;!."&#39;~&#39;1�e&#39;*=  *
v:,.»rr;1��,, �-
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jisREPORT�
2  /i OFTHE

PART 111.,

A StudylofAgricult1ira1Conditioris in West V4ir-\ , �A
� i girria and theNeeds,of Entomo1og� 1 1 p A

I  ieal Work. i \ it » F

* BY A. D. HOPKINS. � 1

i &#39; (�Prepared for the general reader.) 1 i  �
Z The objects of the Entomological Department of the experi-
� mentstation are:��F27rst to acouire and» Second to diffljSe�/ use-
  ful and practical informationrupoii the insects that are deslruc&#39;- &#39;
tive or bene�cial in their relation to the [agricultural interests  i  _
oliIthe\State. Inaccordance with the first cluty,I have endeaLv- l
ored to obtain information� upon the existing agricn"tural con-

- ditions and �needs ofWest Virginia in order to determine what
lines o�entoinological ipnveistigation would probably yield the x to V j

, most useful andpractical �results. �From 1890 to 1892 three , T i
special trips Were made for this purpose, and to obtain speci} 1 M i
1nens.t&#39;ortl1�e collection." The �rst. trip of 376 miles was made� i M 1 t_

it throug,h&#39;tl1e,cet1tral counties� between July�2tl and �2IGth,1890, as _ M � f i
 meintionedion page 153 of the third,.annt~1al report of this station, i

and in Bulletin No.� 141 The second trip ot�,1,562 miles between � , \
July 6th and August 15th, 1891, was made through 26 counties,� L
including; Monongalia, Marion, Taylor, Preston,� Tucker, (3�rrant,
Mineral, and Hampshire in the northern and northeastern por-

...-v
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A/tion oi� the State; thence, through Maryland and a portion- of"
Pennsylvania toHancock County, and throughall of the Ohio
River countiesfrom Hancock to Wayne», through Putnam and

on �the little Kanawiha riven thence through Ritchie, Doddridge,
as t and Harrison counties to Marion. The third extendedijouraney

of about 600 miles from June 16th to July 1st,,�1�892, pwaspthrough
the Allegheny �Mountain region of Preston, Barbour, Tucker,

� Kan&#39;avv?l1a_,onthe great Kanawha river, and into Wirt county, ii

Randolph, Pocahontas,&#39;and Grr&#39;ee�nbrier counties; throughthe �
black spruce, White pine and other°great forests on the Waters
of th_e*Cl1eat3 and (Jlreenbrier rivers; and also through the White
pine and hard wood forests of Raleigh county} Numerous spec+
ial tours of investigation have been maderamong which we may /
rriention the following:

An investigation in the spruce forest; of Rantlolphhcounty,
t August 25th to September 2d, 1890.? Aisecond examination in

the spruce forest of Tucker and

26~31sQ 1s91.
On May 11th, 1891, a trip

investigate adreported outbreak of grasshoppers.

Grant counties from �March
l

On May 25th, 1891, a trip Wasimade into Jackson �county for
the purpose of studying fruit a/ndlocust tree insects, another,
on June 15th, 1891, was made into Harrison county/to study %

, locust tree insects,and from there into Lewis andrUpsh�ur c/oun-*
tiestoinvestigate a serious trouble caused by the apple tree
tent caterpillar; and from Upshur county into Wood, where I

Was made into Mineral county to�

remained until July 1st,�.studying &#39;fruit�and forest tree insects.-do

BetWee�n.May�2d and 10th, 1892, a special investigation was
conducted in, the pine forestsof Mineral,H�ampshire, Grant,
Hardy, and Pendleton counties, along the�South Branch and
North Fork of thePotomac river. T   �. _ T T

On May 19th, at� tripwas made into Wood county, for the
purpose ofinvestigating the disease of �sheep, supposed \i«() be
caused byinternalparasites, ~ _ &#39;  i T &#39;

�In June and July,1892, a��thoroughinvestigation ofthe trou-

e1Buuat1No¢m,ma1ui:u,_Nomsona3aalt1�ta;vg§gs; 
     
     2 Bu1letinNo. 17, and_fI�hird Annua1&#39;Report, pp. 171�._1p80e. X

� \
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\

�blein_t>hl�e pine and spruce .forest.s caused by the destructi\ve&#39;. W �
pine bark-beetle�, was "made during the third extended trip� pre-�
viously mentioned. ~ g P ~ -
, in 1893, specialinvestigations and distributions of imported

\ insects were madeas follows: _
i P/. iMay 15th to 16th, in Wood county, studying forest and fruit

"\ 1- . 
     
     ,, 

     
     ,
|

«--n.»--.v v -. -�.�,..-...w,,.,v .� V, 
     

itree insects; April 25th to May 10th, in Kanawha�, Raleigh, Po- �,
cahontas, and �Webster counties, distributing imported insects J
in the white pine and spruce forests, and conducting investiga-.
tions "on pine and spruce insects. May 20th to 25th in Tucker,
Randolph and Grant counties; distributing imported insects
and investigatingspruce tree, insects;June 21st to July 1st, in
A Webster, Pocahontas, Greenbrier and Nicholas counties, study-g
ing forest tree pests, and distributingimported bene�cial in-
sects; August 8th, and September 8th to 12th, in Wood county;
October 6th to 7th in Ralei�gh county, studying white pine, oak,
and chestnut tree insects; October 9th to 11th, in Randolph and
Upshur counties, also Deceml)e1° 3d, investigating yellow pop-
lar or tulip tree insects. L   p _   ~ P

In 1894, special investig�a&#39;tions.were conducted asfollowsz
/April 13th,in Doddridge county, April 14th to 16th in Wood

county: May 4th in Berkeley county, investigating a reported i
_ out_breal+: of the clover leaf beetle; May 5th to&#39;10th in_KTucker
county, investigating pine and spruce insects; June 17th to
[July 1st,in Randolph and Wood counties, studying yellow;
poplar, chestnutand other forest »tree insects; Wood county,
cJuly.12th,investigating WO1�l{iOf insects in seasonedlumber�;
\ Q(:tobe1&#39;2d to 15th, in McDowell,_ Mercer, Summers, Green� r
brier, Jackson and Wood counties,investigating forest and

c 1 other insects; October 20th to 24th, in Tucker, Randolph and
&#39; V Grant counties conducting investigations in spruce forest. \

;Numerous collecting and investigating tours haveibeen made
in different sections of Monongalia, Preston and Marion coun-=



/ \ L .0/\ \� i �/q%;_� f V? K
V� / Y, "  -/
� / &#39; �i

�l , - . ; , �, /

114 0 . - WEST VIRGINIA EXPERIMEN -sTA:rioNi.i

ton, Monongalia, Marion,,Brooke,v()liio, Marshall. lVIinerali and ,-T �
Kauawhafcounties. � Thus every county but three in the State

g has been visited, and in so doing, an aggregaledistance of&#39;,overV
10,000 miles" hasbeen traveled by rail, wagon, ho1&#39;s�e-back� and
onfoot in the State since[March,&#39;1890.   0 it 0 "

With this survey of the&#39;State and _a study of its agriculture,
its forests and other natural resources, together , with its peo-
ple, We feel that our �rst ot>ject+�acq1iii&#39;iiig int&#39;o�rmation&#39; with
reference to its conditions and nieeds�hasbeen, to a certain ex-/
tent, accomplsished;   I
THE CONDITIONS AND NEEDS OF THE STATE_ IN THEIR RELATION TO "

\ ECONOMIC ENTOMOLOQY. t g - g
In studying the conditionsin�uencing and in�uenced. by in-

sect life-within the State, it is necessary: to. have some knowl-
edge ofiits geography, its geology and its climate; its plant and \
animal life and the distribution of the same; its forests, its (ag-
riculture, past and present; its progress and �fdevelopmetit to-

_ gether With transportatioii facilities and the probable future
/development ofits agricultural and forest resources. � \ .

6rle0gi°ap7z2&#39;c U072d2&#39;t2&#39;0ns. Of the conditions which in�uence
insect lifeiaud its-xllisti�-ibt-ttioti, the geographic con:dition�s,.are�of
�rst importance, since [these determine to \a marked� degree
thekind ofinsect life which can exist Within the State, and
also has an important in�uence upon the multiplication and
spread of certain pests introduced from other countries. i

The State, occupying as it 0 does a cefngtra�li position � betvreen
i theextremenorthern-and southern border of the eastern por,-�
tion of the temperate zone of North -America, with its varying
ellevationss above sea� level, from 272 to 4,860 met, and its cor-
responding variation in te\mpera;tures, we may look for the

, greatest variety of plant and animal, life and for a grea\terinum- ; �
fiber of kinds-of noxious insects, which have -found their Way
here from similar regions in this and other cotmtries.� V s
/ Geological C0nditi0ns._ These, inconnection With those ef a L

geographic and climatic character, have pan important in�uence {
on the occurrence and distribut ion of different kinds of insect if
1ife_inthe State, -and isa _subjec.t ttlemanding special investiga-fl
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Esta-� * gneoessary in order to determine iinportant questlons in �refer+  o » s

i\(lletei1&#39;srnsiiie the regions best .adaptedoto °~di%tl�e1i&#39;eni�tk1&#39;nds� of dogs    : _
  imestic aniixiials, farm c1&#39;ops,a�fl&#39;uit§s a"ndto*forest �pi&#39;odt;gt�s.+ x &#39; I > i i is
  r We �nd the �alluvial sandy and ,<:�_1&#39;a\�V.?el» soils otltliie Ohio �&#39; it
E .\ .e_r. Valtley»pec1i�lia&#39;ifly suited to certain lines of grain a�nd;veget- it� i t
a \ °  growing� and to tmarket\ gaidening. The alluvialclay soils p  i-

    of,1,l1�eAG1feLatu Kanauwlia Valley especially suited to�the grovving &#39;
; §f.ir)t�l1,2z5?, t/obaqco and ()theror_ops. We �nd, as note_d by Prof. S;

7 ./�encsé lo the distribution /of3 d§i��erenitV species of� insects; .bu�t;to;_ .  . , 3 .- &#39;~,.\ &#39;
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     I

�B.Brown,. Professor of Geology? in the State Uuiversitygathatijg;  X
 i %the red Permiani limestone soils in the northern Panl&#39;1arid1eL, a. 7   i �_ ?
; portiiosn of .�Mot&#39;.�on3J,alia�county andiotliler seotlons of the Stat.e;  vs
4  is especially adapted to the g1&#39;o�vs?i11Lgl.ot&#39;.sl1eep, and the produc� &#39;   l

n tion of superior hard wood: tirnber. � / h F .   t *
 h  Thelevel limestorie soils �of the �eastern L�-anha_n"dle, andgof s

 (jtreenbrier and Pocahontas acountiesl; have been found best
ua&#39;c1.-apted� to whelat growing �and Lgrazing.i The limestone and  L

i A other s/0i\lsof the central ciounities are supporting niagiii�ctenti  ii~ f l fi.,,
ril&#39;1a1°d\fvood_+forests, and where cleared, »uns�urpassed :g;1&#39;a�zing_i it
inlaind  kfound, : The hilly� region of/ the �Western portion: /V
M of the/�W st/me,a with .itsT:1&#39;eiC1 and �yellow clay� and sand- >   t» .;

�  istone� soil, " is isuit.ed �to the growth of oak; walnut, hick- i �l
ory and �pine tii1�ibei&#39;;\:a.nd to. sheep and fruit i&#39;ndustries.- i  oh \ k H
The hilly~ and -.mountainous liregions ot� the V southern % poll�-7  i.

 7tio_ns of the State�) produce forestof njii�Xe�d growth of �oak&#39;,\ l
 f=1.tJillp,i poplar, chestnut, pine and other cormnereiial woods; and  is L
i  ftliev,cleared« land is well� adapted. «to stoc1{;r\aising._iThe moun- j ;.s  _

 ; tainousi po~1&#39;ti$ono!fh the eastern Panhaiidfe sproduces   a natural\    it

""��&#39;.T&#39;f�:I"jlr&#39;)fFf&#39;>&#39;\�:v&#39;V§9g&#39;;T~s?r-4 -�.&#39;.,._1 V"� -. . 
     
     .~&#39; /1.

it 91s�7_.°:l&#39;O»W�ll1; of chestnut, oak and pine; \M2vhi1.e�lth�e higlleiz li/mestone� �  ts»?
Qéhxjl . i and�/iiolcler rock formations of the\A&#39;lleghan�ies produ�ce a natural ». ,
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of special kinds of bene�cial and destructive insects. Elence,�a

�WEsTr \v°Ia§GI1§i1A \EXPr3R�1MENT STATION;   f /
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linowleclge of the causes and the range of this� varied distribu-l
&#39; tion of certain kinds of°�plant and animal life within t_he\Stater

U

is of prime importance in coiiducting our ientoniological invese i \
tigations. � �   i it I \ \.

C[27m_at:i0 �Conditions have aniimportant in�uence upon �in_sect- 1 . \~ X� I &#39;- o . o � it - \ � v~
lite and especially upon the distribution and prevalence of nox-

. ious�l<inds. While certainkinidsrof insect pests may he �found
in every part of the State�,othersoccur only in restricted areas. t

,This is due in part to the geologrical and other conditions fa-at
vorable to the grov�tli and abundance of,their food SL1l)Slill"1p_CeS&#39;.Z.
but-more perhaps, as/has �been determined by Dr; &#39;0. Hart.
/Merriam, to laws of temperature and humidity. � Thusimwepp �nd�
1�¬�Stl�iCl�¬d �areas occupied by certain species of plants and tani-~
imals which can not,.or at least do not, natpur-ally exist in other
near by areas of higher elevation or in which a marked differ-
ence in temperature occur/.r V i
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80LIFE ZONE MAP OF THE UNITED STATES.
of Prof. Hart; Merrialn, U. S. Dept. Agr.



;     it   LIFE ZONES. c

u�ince the varying geographic, geologic and climatic condi-
tions in di[l&#39;eren~t sect.ions. of a country governs, to a marked de-A
ggree, the kinds, distribution and range of its animal and plant � i \
lit&#39;e,,it follows that there are numerous naturallit&#39;e areas which� i
are called life zones, \ . � »

pl� Until recently little was knowh of the number and range
 , of theispeicific life zones in the United States, or. their signi�-
�ii� �cance\�to theagricultnralisshg Thegreat. importance of an ac- ~ ll \ �i F

curateknowledge of t.his subject, and,the necessity of maps to   i
i show the_range oft.hedilferent distinctive life zones and their ~ . �e
i subdivisions has been plainly shown by the results of special V
;st.udies al1~ClliI]V¬(Stlg�.=tll()l1S conducted by Dr. 0. Hart Merriam,
chief of the »\Division of Ornithology and Mansniology in the p

j �U. S. Department of Aflriculture, whosework indicates, asset -  it »~
forth/» inthel Yearbook of the,Department, for 1894, pp.�203i2l4, i

\
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it the agricutslturalist, need only7ascertain the -formal area to
C which axparticular crop or garden plant of limited range b�e��t
. longs in order to Know beforehand just where it may be intro-
duced with every prospect: of success, soil�and other local mode?
ifying in�uences being. suitable, and, in� case of weeds and of
inj�urio�us and bene�cial mammals, birds and insects, he would < l�
Aknowl what kinds were t.o be looked for inhis immediate vicin- 1 7 I
it)�, a_nd�could prepare in advance for noxious species that from ~:  ;~ \ zxniw: -

a,-s.«_v;-1,-v�TE-z.7v-,,.,...{.,-»....._,...7:,.�...,.¢ ..-...�~\�...-. ..._�m .. .. . 
     
     . V
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his studiesiof the distribution of no.Xio�us insects,�especiallyin __
the dissemination of that dreaded enemy tot� fruit trees,-��the % -,

Dr. Merriam concludes�3 that the fauna and flora ot� North
�America, north of-the tropical portion, are properly ldivisablei
into_only two priiiiary life regions�¬a northern or Boreal and a
southernor Austral, which is described by him as follows:
\ �The B0�/"eaZpBpe_g2&#39;¢m stretches from Nova Scotia and New-
foundland w�est.ward to the Paci�c Ocean, and from northern
New England and the Great Lakes northward to the pole and
southward over the principal mountains of the United States
and Mexico. It is su~bdiv�ided int/ogthree principal belts �or? ,
zones. Arctic. Hudsonian and Canadiana (l).The Artic or . ,2
Artic-iAlpine belt comprises Arctic America above the limit of *
tree growt/h,tinc1uding Gi&#39;eeiilahd and a narrow strip alongthe
�coast of Labrador and Newfoundlanch and. also the summits of� ~ . I

� t.he higher mouiitain-s above timber line throughout the United
States" and Mexico; (2) the Hudsonian Zone embraces- the

1 northern halt� ot� the great coniferous forest that reaches across j

�Sc-otia to British Columbia.� � t

the continent from iLabrador to Alaska; (3) the Canadian Zone
embraces the southern halt" of the great. coniferous pforest,*
stretching westward from northern �New� England and/Nova

�T/he Austral R_eg;i0n is likewise subdivided into threetrans��
continental zones; (1) AyTra�nsition~ Zone; (2) an Upper Auv
s_tral Zone; (3) a Lower Austral Zone, all stretching] from the t &#39;-�-rt-or-a.

-.:�
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-5, ��The Ccmadian Zonal� comprises the so
j of the great trans,cont,in�ental con1t&#39;ero�us�forest..

IV  g � TLIIFETZONES.    t .  11/9
\

It comes in to
T u the United�tates from Canada, and covers the northern portion

o�fMi.cliigan, Vermont,*New I:Iamp\shire and,Maine.\ F-artlier
south it is restricted to the summits of the higher Alleghanies.
/Among the charact.e1&#39;istic mammals and birds are �the porcu-
pine, varying hare, red squirrel, whit.e�throated sparrow and
y.ell()�w rumped Warbler. ., Uountingtrolm the north, this zone is
the �rst of any agricultural consequence. Here white potatoes,
turnips, beets, the Oldberg apple and the more hardy cereals

, tnay be cultivated with moderate success.�

The Austral �Region is representediu West.� Virginia by the
Transition Zone, (see Il Map 1), which covers a large portion of
the eastern and southeastern third, and by the Upper �£lusti&#39;a1
/Zone, (see I[l&#39;Map�1), that occupies the remaining part of the
State. , The Transition Zone is descrbedlby Dr. Merriam as fol!

� lows: T�

�The &#39;1il&#39;alnsiii2&#39;on Zone is the belt in which the Boreal and
, Australelementsoverlap.. It covers the greater part�of New
England, New York, Pennsylvania, Wisconsin and,southerni
Michiga_n.,�andi pushes south along the Alleghanies to extreme
nortli�ernGeorgia. &#39;Here= theoak�, hickory, chestnut and walnut
of the south meet the maple, beech, birch and hemlock of the

�nortli. Thesame overlaping is found among mammals and
birds, for the sonV thern mole and cottontail rabbit, the oriole�,
bluebird, catbird, nthrasher, chewink and Wood thrush live in

» ornéatr the haunts off the hermits- and Wilsonls thrushs, solia
tary vireo, bobolink, red squirrel, jumping mouse, chipmunk

&#39; and star-nosed mole. In this zone We enter the true agricul-
~tu«r-al part. of, our country where apples:(Oldberg, Balclwin,
Greening, wealthy. seek-no-t&#39;arther, and others), blue plums,

perfection.� V 7
 ,&#39;l&#39;he,Upper Austral a. Zone,� formerly called The Qa1&#39;oliiiian

uthern or lower part

\

\

-cherries, white pot,atoes&#39;,_ barley and oats attain their highest,



V\\:  &#39; .� � � _ . _\ K >

_ _ 120 WEST VIRGINIA EXPERIMENT STATION.�

fox squirrel, cardinalbird,Carolina wren, tufted tit, gnat-catcih-
er and yellow�breasted chat. In this zone the Ben .I;)�c1ViS�é_t1]&#39;d ,

i winesap apples, the peach, apricot, quince, sweet potato, to� i
t-bacco and the hardier grapes (such as the Concord, Catawba
I and Isabella) thrive best.� i * A

\
�While detailed and extensive surveys and studies have been

made by�I)r. Merriam to determine the boundary lines of the \
several� life areas&#39;in the western portion ofthe United States, I

am informed by him that comparatively little has been done
, in the east, and practically nothing in West �Virginia beyond -

the knowledgeiobtained from the result of government geologi-
cal survey andmeterological work. Therefore, his map, as far
as West Virginia is concerned, is intended to �introduce only
general features. it . Q ~ 7 if g� �

With a full realizationlof the importance of further informa-
tion regarding the boundary lines and range of. the several dis�
tinctive life areas in West Virginia, especially in its relation to
future entomological research, I have given the subject consid-»
erable attention; and, being guided, by the published work of
Drs._Merriam and Howard. I have obtained su�icient evidence

/ from imy observations of the diistribution of certain plants and
animals as well as from geological and climatic� conditions to e11� I if ,
able me to present, herewith, preliminary maps (see Map 1 and 2)
of what appears to be the approximate boundary lines and range
of the three life zones mentioned by Dr. Merriam. My a�tten~ T
tion has been directed moreaespecially. to a study of the forest
conditions and the evidence furnished in the distribution and
prevalence of certain "indigenous forest growt&#39;hs,.which one
con�ned to the several life areas. N �

DIVISIONS OF THE STATE As INDICATED BY DIFFERENT KINDS or
M I D FOREST TREES-� i I

,spruce predominates. �   a V
T/ce Pine tA7&#39;éas (see I Map 2) in which three or mor"e species

of pine occur, �frequent to common, mixed with hardwood and
other deciduousttrees. V    L _ � M
i The Ilardwood Areas (see II Map 2) in whichthe hardwoods

/�

The Bloc/i Spzmce Area (see&#39;III Map 2) in which the black

�xx...-:..2n�r¢-an». ..~.. _ -
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MAP 2. ~

FOREST DIVISIONS OF WEST -VIRGINIA. ~

I PINE AREA. .11. HARDwOOO AREA.�
.   �A  �-I I WESTERN sE�OTION / ll: 4NORTAHERN SE/CT&#39;l0L&#39;N§ I  __ H 2 SOMUTHERN SECTION II 5 WESTERN SECTIQN5 53;,� ._  « ,  I 3 EASTERN SECTION II BEASTERN SECTION &#39; -� ¬- "3 c� &#39; � � � R � .. ~ * � 7 .
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 >predominate§a_nd the hemlock is frequent to common while the
 spruces and pines are absent. or rare.

T/tefli/i,ae/<3 Spruee,Area extends along the Appalachian �
range from Preston and �Mineral counties\in.~ the north to Mc-

�; l)owell and Mercer counties in the south;. above an iallitudecof
 &#39;_2,4l)0 feet.� and ranging from this to 4,860 teet.� The puree or

,-nealtly pure forests ofyspruce occur at and above 3.000 feet» ele� t
L ,v-ation in �Grant, Tucker, Randolph, Pemlaletotnt, *Pocahont,as,

)\�ebs�ter and Greeubrier counties. b 0

aA,ilinei,,beginnin_g at.the�northern limit of the�Alleghanyi front
xnear Cumberland, Md., and run nearly due s_outh\-vestlto� the   �A
j"FVirgiliia �line near Bluestone Junction in Mercer county would
 mark the center of this region. Its average width is about 20
;\._ip miles�an�d its total length about 180 miles, making an area of
 about. 30,600 square miles, or 2,304,000 acres.

thisarea, there are also great quantities of hemlock, white pine
.&#39; vfandhardwood. The area 0� may be separated into a northern

it �LWhiletl1e black spruce is the predominating timber trees in 0

--and southern section, the northern section extendingnortheast,
from New River ineF�ayet.te and Summers counties and embrac
ing the&#39;areaof pure spruce forests and principal �river,sources.

 &#39;The �southern section extends southeast from New River in
� �Raleigli and Summers counties lvvhere the spruce occurs,,but is
r knot common and the pure Forests of white pine and pure and

inizied forests of hardwood and hemlock predominates.
V1�/Le Pine Areas of West Virginia includes all that portion
of the State in w-hich three or more of� the natives pines grow

\ and at present occur in a more or less continmus distribution
 in mixed or purelforests.   i i

According to my estimation,\&#39;these\areas constitute about
, �15,520esouare miles, which is equal to 9,932,800 acres of land.

 The total area is�sepai&#39;-ated. into three sections w Lich may be
referred to as pWes15ern,, Eastern. and Southern Pine Areas. 0

MT/ze Western. Pine Area, (see 1 Map 2) about 11,400 square
�miles inextent, includes Wetzel county and all that portion of
ithe,State lying �west of a line commencing at Seven Pines near.

I
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,the eastern border of Marion county andrunuing slightly south-
t _ westtoithe ,so�uthern..,corner\of�McDowell covuntygp

Z�/L6.&#39;£16lSZ67�&#39;7Z Pine Area, (seei�IpII Map.2), is a regrion of aboii t i\
2,909 square� miles,\�a�nd includes Pendleton, Hardy, Ham/p�shire,«
Morggan, lierkeley, Jefferson and/parts of Grant and Mineral 1
counties.  ,   / _ Hp �
ii The Southern Pine Area, (seeill Map 2,) has an area ofabout

r 1,220 square miles, including; the eastern portion of Pocahontas
and Greenbrier counties, a portion of Mercer and all of Mon-

,1�0¬.

The three areas, Western, Eastern and Southern, just de-
scribed, possess each some characteristic �features other &#39; than
the ocxcurrence of, pine by "which they are di\S[ll1,(_,�"tJlSlJ¬(�l fromir
eachother and from the Spruce and Hardwood areas. ; _
� The flardzvoed Area, (see II Map 2.)� The portion of theSt-ate,

H desigjnated*as the Hardwood area, embraces all of the northern
panhandle countiesand all that portion of the &#39;St.at.e lying be-�\tween, the western pine area and the spruce area- It includes
Monongalia, Marion, Preston, Harrison and the ;_,rre.it..er portion
of Lewis, Barbpur, Upshur, Braxton and a small part of Web-
ster, Nicholas and Fayette counties. The area is about 5,:30)
square miles or 3,520,000 acres in extent. Within this territory
Very little if any pine, except some white andpitch pine, and
no spruce occurs, sofar as/1 have observed.1 Here a co&#39;nsider-X

i able quantity of hemlock is found, but the: oaks, maples, yele
low poplar (tulip) and otherso-called hard wood or broad leav:

ifroni the other designated areas of: the State. The features &#39;

ed trees occurin abundance and attain perfect.developinent.
The regidn possesses numerous distinctive features other than
that of the prevalence of hardwoods to separate it, as a �whole,�___;".;«_~__&#39;. .

&#39; &#39;

which occur in the northern, eastern and western sections of
�this area differ from each othersut�ciently tojustify its separa-
tion into three minor divisions as follows: i i s it . � p /g
r T/L6 1V0rz5/tern Section, (see II, 4*Map 72), embraces Hancoclié,

Brooke, Ohio, Marshall and the northwestern part of&#39;M�.»1i<)iig(i.~
lia counties.  r r � . � *

1 Black »Spruce�4Larch and red pine has since been observed by me in
Preston county near Cr/anesville, May 9, 1897. e :
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u V\ V&#39;."y:" _
�theweste1&#39;1i� pinearea and the lines that separate Monongalia,

V

M-*ari()ti, Harrison; Lewis� and Braxton from I)l�eSl,;t)l1, Taylor,
;3_;Ba1&#39;botii&#39;, Upshur, Websteranal Nicliolas counties.

The lVé~sZem Section,/( see II,,5 Map 2,) includes all~t;hat. po�rtion S
:�«�ot&#39;,tlie area south of the nortliern section which lies between;

30� "rfhe Eaiisiem, Sect2&#39;0&#39;n, (�see 11, 6 Map 2, occupies that portion of�
\,:the Hardwood area between the Spruce area and the Western

&#39;2,/Sectilr,)iiiot�ttl1e Hard woodtarea.  �
z &#39;4 e &#39;rti1LIRELA&#39;r1oN OF F�0Ri«3sT DIVISIONS To THE LIFE zomss.

fIt would appearfrom my studies of the divisions of the State
�as indicated bythe ditferent« kinds of fdrest trees, that the
 nortliernand eastern portions of t,he,Spruce area, which l1as.a1.1
ai/_lt..itu<l&#39;e of 2,500 to 3,000 Feet, is distinctively Borettl and repre-it
Lfseiitis the Canadian �Zone in West; Vrirgginia, The remaining\
 portioni ofthe Spruce area, together wit.h the eastern section of
 the�ardwood area and tliatr portion of the Southern and West.-�
.-tern areas in_»which the whitepine predominat.es, represents the

range ofthei&#39;l�ransit.ion Zone. While the northern and west-
. ernsections of the Hardwood area and the portions of the west:
_ ern, southern and eastern sections of pine area, not included in
/ the Transition Zone, represents the range of the Upper Austral/
Zone.

0 It&#39;would also appear that the different,�distinctive sections ot� .
ithe Spruce, l�la1&#39;d\V0o(l_ and Pine areas indicate the existence
_i and r�. nge,O,t"tl1e m&#39;in�or.disvisions of the principal life zones.
The species of� forest trees which are of especialinterest in�

�ftiiirtiisliing evidence. by their distribution and prevalence in
the State, ofthe occurre/nce and rangre of the different life
.lz0nes,)ar_e the black spruce, the balsam fir and the scrub [and
..yellow pines. I p s  � S

In thisl�State t.he balsam hr, in its natural distribution, is
{C�OAl]���(-Id exclusively to the Boreal rei,<.»;ion, the black�and red,
�spruce t0~tl1etiB<)realr anlt the border line between the Boreal
and Australl regions, while the areas in which those species
prevail are included in the (lzimidiazi zoneoflthe Boreal region. &#39;
*LTlie_ �pines are confined almost egiclusively to the Austral re.

»
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gion, with the exception of the white andpitch pines, which oc-
" 4 casionally, extends into the Bore_al.° my - W  pi   y

, *The-scrub a (1 yellow pines are co1i�ned�aI/most exclusivellly A
3 >� a to the Upper Austral, while the white pine predominates in the

Transition and is sparsely distributed through the Upper A
   Austral. The pitch pine �extends tli1*ou,<_rliout the Upper Austral ~

and occasionally into and through the &#39;l�ransition, and the table , A it
mountain �pine appears to. be con�ned lojthe bo/rderof �the. >
Upper Austral and to the Transition in t.l1e eastern» pine area�. a u
A While the hardwoods or deciduous trees such as maples,
oaks, chestnut, walnuts, wild cherry, etc} are distributed

� through all \of the divisions and liferareas, they prevail to a
marked degree audeform pure hardwood forest in_WWhat I; hav�e
designated as the hardwood area, aboutiorie-lialt&#39;\of wliicli is in

 T  A * tithe Transition and the other haltin the Upper Austral. This a
A   �prevalence of hardwood timber is evidently due quite as much A

/p to geological conditicnsas it is to that of ten: peratu re in�uences. A�
Some Ge0_qra])/zical Zteazfures. a It is evident, as has beennoted

by other observers, that the rivers, especially tlioser emptying
. into the Atlantic, have a _marked in�uence in /extending the

Upper Austral zone far beyond its normal limits, Thus we find
that the in�uences extended by thel7l�otomac and-its nu_merous \

 tributaries, in the eastern� pine area has been such as to push
� the border line (as indicated  the scrub and yellow pines and
other conditions) back into the mountains, and up to elevationsp
almost or quiteequal to that at whichtheTransition _]()ll]S the A
Canadian, in the valley Ofthe Cheat River, juxstiacross the main

\Allegheny range; or, in other words, the Upper Austral
apparently -extends to an el/evati�on*of some 2,400 feet on the
narrow mountain ranges along the south branch of the Potomac,

_;While the transition �nds its upper limit at the same elevation ~
on �the narrow mountain ranaqes along; the Shaver and lDry
Forks of the Cheat. T � . u \ V p ,

The extension of the Upper Austral so farup the valleys of
g� \ �T , /the tributaries of the Potomac is evidently dueiltoethe liigl&#39;1e1&#39; l

A laverage temperature, induced probably by warm� currents of�,
air, coming up the valley from the ocean and from the South,

s x

/

\
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while th-e Cheat, tiofwing. as it does northward thriough exceed-4
.ingly9narrow valleys, has but little influence upon the contour
of the boundary lines of the Upper Austral and Transition.

Again we find in the Valley of the Great A Kanawha and its
principal tributaries an exceedingly interesting &#39;feat.ure in the
marked in�uence exerted upon an extension of the Upper
Austral Zone directly through i a. portion,� lifinoti all, A
of iwliat has :her,etofo&#39;re been considered the Appalachian and �
Transition barrier to the migration of certain Upper Austral
forms of animals and plants from the South and East to the
West. �

/&#39;�It is true �the Kanawha .River does not empty in&#39;to  the
Atlantic, but its valley extends eastward from the Ohio through .
theAustral Zone, and southward up the New River into North A

�Oarolina.i The sources of its principal tributaries overlap s.
those of the James and Roanoke, both of which open passes &#39;
through the Blue Ridge barrier, and also with the GreafPeedee
and the principal source of the Santee, all of which �ow through
both the Upper and Lower Austral to the Atlantic. Thus with
the in�uence� exerted by all of these southern river Valleys in
extending the Upper Austral westward it would seem that it
must join the eastward and southern extension of the same zone

in the valley of the Kanawha. The distributionof the scrub
and yellow pines along the valleys of the New,,Greenbrier,a&#39;nd.
Kanawha rivers, and their prevalence in the southern pine
area, together with other indications here of an Upper Austral
�ora and fauna, is quite good evidence that such is the fact.
i&#39;l�hisis a �subject, however, -which requires further special study
in order to �arriveat any de�nite conclusions. It seems prob-

\ able that there is a gateway here thro�ug.h7which eastern insect�
�pests can readily �nd their way into our\State. It is a region
/tot� special interest, and persons living in itshould useevery
 precaution to detect new pests and guard against their spread. A

�S0mc Biological Fewtmes. While I have numerous facts
�among my collecting notes withreference to the distribution of K
insectsrwliichrare of interest in their relation to the subject of
life zoties, I desire �$0 reserve $116111 Until others can be added,

&#39; \\
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� that they may be presented in a special paperon. the distribu-
tion of insects in the life Zones ot"West Virginia. I may men-L

. tion, however," that all ofsthe localities from which the San Jose
scale has been reported are Upper Austral. 1

The small, red squirrel which Dr.\Me.rriam mentions as be
longing to the-Canadian Zone, is common in the spruce forests",
of the area designated on the map as Canadian. The ~varying. A
hare has been frequently reported from the same area.

As additional evidence of the- extension of the Austral Zone.
up the south branch of the Potomac,I may mention the fact
that the chinch bug has at times been quite a pest in the Moor~= �
�eld valley in Hardy county. . .

Some pp P/pzenological Ifeatrco�/�es.

shrubs show their first leaves and flowers in different localities

and especially in different life zonesiwill, I think,if carefully ,
observed and recorded from year to year,�furnishemost Valuable
evidence intlocating the boundary lines of the different,l\i�ef
zones and minor life areas, particularly when such &#39;areas&#39;a1&#39;e
established by laws of temperature and humidity/.

My residence is within about two and a half miles and. in full ,
view of the boundary line between the Upper Austral and
Transition Zones, and in the spring the dividing line is �quite- a � V &#39; I I K i �.
distinctly marked along the western slope near the summit of

the Chestnut Ridge mountain range. In1Marchand April itis.
marked by the snow line and later by the trees.   I noted here
on April 29th, 1896, that the vegetation in the Upper Austral,
especially in the valleys and on the foot hills along the moun-
itain, was expanding �its foliage and presented quite a green�
appearance. The white, black, red, scarlet and rock oaks were
in bloom. The flowers of the dogwood (Comma Florida) were

commencing to decline, the red bud (Ozlrcis Ownadenais) was�
fading, and those of the service-tree (Amélancieier Cama-
denais) had fallen; while at the edge of thehTransition, at an-

Dr. L. 0. Howard concludes that this insect cannot continue to sufr-V
vive in the Traiisition, and all the availablegevidence goes to show that
he is correct. ~ J t

\ .
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The dates at which the oaks, A 3
dogwoods, chestnuts and other indigenous forest trees and
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upper borders of the Transition./his/what the commonname
implies.��i-almost,entirely thornless; while examples sgrowing
near the lower borders of the Transition bear nume1*oustlio1&#39;ns 3 *
and When the species extends into the Upper Austral, asitrdoes    A
in Monongalia coui1ty,�it* is quite thornyg, in fact, almost as
much so as the common species (�R.sv2&#39;ZZ0sus. I 7 - t "   ,
IMPoR{rANoI«: soF~A DETAILED STUDY OF THE LIFE �ZONES IN WEST

x � , VIRGINIA BY A BIOLOGICAL SURVEY. I   ,
Whilemyobservationsgand what is herewith presented with

&#39; ireference to the subject of life zones inWest Viijginia are of
a preli&#39;min,ary character, they have been su�icient, in. addd-�,
tion to the facts presented by Dr. Merriam and others with
"reference to the life areas in other sections of the country,to
convince me thatthe subject, as related to this State especially,

as t.o future scientific research. I S y
I Little practical good can be accomplished, however,it&#39;roin a�
utilization of these natural provisions of nature until the boun-
dary lines of the prilncipallife areas are accurately determined, D
and mapped; and/a detailed study of eachis made. In order to
accomplish this lf1»al&#39;tylllll]f.;° lil_:e_a reliable and satisfactory�.

� manner it will be necessary to have a knowledge of the geo-
, logic, geog�raphic,ibiologic, mcteorologic and other important
�conditions, which can be best acquired by the co�operative
elforts of specialists in dilffeirent» branches of science, �It is, in
fact, a line of investigation properly belonging: to a geological
or. biological survey, established by the Federal or State gov-
ernment.�1 I l 4  r �  " C \

There is no one bettetz�tted,tocarryron andsuperintend work
of this character than Dr, 0. Hart Merriam, who has charge of
the biological survey establishedas partof the duties ofliis

S division of the United States Department of Agricult�ure.o
S It is especially desirable tliayt. Dr. Merriam conduct some

i   s eci-all investigations in our State at an earl * date,but.s&#39;ince she. IP 2-: , -
has such agpwide �eld� to cover,it&#39; is probable that it will be

I�Sinoe this was written agSt;atie geological and economic survey has
been established and work: is tocommence in 1898. - &#39; 1 w �

N-&#39;

I

is one of vital importance to our agricultural interests, as well l _
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g  n)ax1y�_Veai&#39;s before he <1-an 1&#39;emlei&#39; us much service in th1s&#39;d1rec~ i _  \ &#39; ~

tion, unless the St-ate.Legislature makes sn,me-�provision to aid� � \
A ll1�C2l1�F_Yil1�,2j on the i\7\�Q1�k,R

t S¥ur\&#39;eys and the� lVIetem°el0gical Bureaus and other scienti�et

> additional �il1f�01&#39;ntation which would enable the agriculturist. to

T�,  { � /: � �-\r   \ 1.;
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/

i&#39;l�l1,is could� be aiccdmplislietl by the lestubllshment. lot�: �-al�Stat�e
Bl()�lm;ilci�(&#39;1l SnrVey,)2vliicli in en operaltimi with"/t.he G59ve1&#39;nmexit

Lliivisitius bf the&#39;ADepartme�ut of Agriculture, c�oul<:l_ soon» ;1ec0r�1i&#39;
plish the desjiretl end a n(l lead to the early iSsui_ng* of detailed
m:a1_>s\of\ the life �zones ancl their minor divisions, together with

utilize to the best advanttagje 0urv.arie�d xzmdiricli natural� re-&#39; ,. ._ »� \ l &#39; -
�sources. � T j V \
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