
TWO DESTRUCTIVE BARl<BEETLES IN C ALIFORNIA 

When o roresf' is cllangect /"rom o 9reen canopy ro one in which dead 
trees and 91t°"'l'-lil<e sna�s p_rectominofe, tile cause /.., usual/fl due ro one or o 
combinorlon or three desl'rucf/Ye 09enc1e.s- llre, In.seers, disease. In the t:ali -
fornio re9ion two .!JfJ_ecie3 or borl<heerles ore reco!JniZe<1 os tne m os/- inJjJortol'lf or 
the insef!rs which Iii/I lt¥1n9 rrees. "These ore #le we srern ;:.ine -beef/e r Den­
drocfonus brevicomis Leconte ) and#le m()(./nfoln pine beetle (Oendroctonus monfi­
co/ae HopKins ) 

11ore commonly r/Jese Insect's qre /rnown as pine beef/es. In r/'Je OO'ull' 
sfa9e ol' lheir lire hl31bry thejt ore ri11y cylindrical /:flock beef/es. smaller 
rhon the ordinary /louse r!y. II' is the aau#s Which initiate the altocl< up on the 
liyin9 rree .by borln9 '?!Jrov9n Ille borlr or Hie main rrvnl< ond minin9 the comb­
/um /a�er t>efween rhe .burlr ond the wood W/W/. runnels s�h#y lar9er 1i1 diameler lllf!n ll'Je 
body or the insecf. This process e/l'ecl'iYety 91ro'les the rree onct cC1vses it ro 
die fUiCk/y. 

EXTENT OF PINE LOSSES 

These rwo /Jori< beer/es confine /'heir oHaclr to ,,r;1nes onll/, ond becovse 
of' their depreO'ations the most" serlo<n rore.31- Insect- prob/en?s of' /tie Srore o re 
founa in !'he plne oreos oF' Nol'ionol Forttsr.$ ont:t A:Jrlf.3. rhe w.-st--11rn pine .beerle 
alfacl<s e_ondero�oplneJ the mo.st valuable Irie /lbr commercial u3�, ond Cov#er 

pine /n'Sotdher_n Codfornia; tha mounfllin pln11bsette allocks l'rimorlly su9or ,Pine 
ana locl9epole ,,Pine or the Sierra l\lttvoa'a reyion. There ore orher species or 
lnsecrs W1rh s1mllor hatJ1rs which do some o'an?aye .Cur ore o;P relorively 
min or /m,Porrance. 

The coasr redwood ond rhe h19 l'rse hoY9 no ..s�riou3 insscr t-nemies 
.such as the ,Pin e beerle. This is one l"eoson why rile Servoios �row lo such 
greor og� ono' enorn?ous size. 

Pine .beer/es are olct esto/Jltsheo' res/a't'nf.s In their pre3ent environmenr 
ond their nvm.bers r/vcruare T'rom Jleor l'o yeo-r //Ae ol'her ;orms or w11o' lire. 
ror long l!eriods in ony .fllren rores/- oreo, #Jsir �opvloflon may exist- 1/7 
re/ariye(y small hU/'/?Ders R11n� no more #Jon /0 /'o 2fJ Trees onnvally /h each 
s9uare mlle or t'bre31" oreo. en ratl!tJr svo'de,111/y nail.Ira/ rocrors mo-y become 
fovoro.b/e to rhe1r increase. Great- borlr6eelle orm1es ore 6u1tf v,P wA1ch Sjlreoo'lhe1i-­
o'ffacl< over wide l'bre�r orea,, �1'//tny l-ret1s bjl /IJe #Jovsono's. 

The loss or l'1m/Jer in Co/irorn1q clue to ln:Jects is o.bour 300 m11/lon 6oord 
fe e'f annually when overo9ed over /on.9 ;:;eriods. 711/s Yolvme or deod "hm/Jer 
hos been 9reorl� exce e o'eo' O'urin9 .seosons or epidemic out-breC1lrs, such os the 
period rrom 1§.30 Jb /.933. LJvrin9 #le .seO's on or /.932 pine beer/es A-/lled 
ap;;ro.¥/mo:l'e(!/ 1500 m//!ton board /eer or /'orenl'/a/ lvmher, or more tllon J'.he 
combined total cur by the lumbermen ond >'ht:ff Al/led fly /bresl'" Tires. 

The trees ,lr;//e� by .6orkbeer/es nor on(y depr/Ve /'Ae Srofe or 
f?OSsi�le income ;Tom ils timber resources, bu/' !Vol1onol �rk ond ol/Jer rec­
reof/onol oreos lose some o/' rAe rinesr exhibits or f'oresr _9rowr/J os well. 
Trees wAich /;aye 6een cenlvrles in yrow/ny .to o#o1/J !"heir yrreor .S/Lt! ore 

Slldden/y /rilled /Jy rhe Wor.ff or 0 ri/'Jjl 1/1secl; 



HOW BARKBEETLES KILL TREES 

When a f?ine beetle /'lies to o tree ond 6e9lns /Is onb-c.k, the l'irsr qoeral"lo/? 
is to cut its woy r/Jro(J.!Jh r/Je outer bark or rhe main rrvnlr . Once /"1Jrot.19h "fhe.Je 
corcky bar/( layers, IT encounters rhe //v{°n}' l'/SSlHJS or l'/Je camoivm or So/' layer, 
rich in molslure, resi11s, Qnd rhe dissolved s1.19ars, 'rom which the wood rin9s are 
builr UjJ durin.1 the ,Process of' 9rowth. 

The rlrsr reacrion o� #Je f'ree i3 to pour inro rhe enrranc e cur by the 
bee tie resins or plrch, w11h Which wounU.,· o,- #11:S sorf' ore seol�d J'o aid the healin.t; 
proces�. These rs.sins ore highly obnoxlous /"o tne IJeefle ond the //owmu3f �e 
overcome be/ors Me ii1secr can conrinue 11.:J ft.Inn�/ under 1-he barlr. The Firsf bee-ties 
to ollack a healt/Jy viqorous f"ree are_ nearly always Forced bucl< lo rhe surface: and 
die because or lffe c'1°1'ous ,fJl.lch /'low. 70 oYercome tl!ls resistance rne oeer1es con­
centrate their numbers on certain frees. Thousands will ottoclr the .Jome tree in lhe course 
of a f'ew · da11.s, all of -them !Jorinq into the cambium simu/foneously_ ond cousin9 the sop to 
flow at many entrance holes O!on9 !he main bole. llrounO' lhe entrance lhe beetle 
builds the surplus resins 1nlo o tube on the outer sur/'oce or /he barf<, r./Jereby 
.kee;J/n9 the entrance /o lls tunnel o/Jen. The.se /iltle resin mosses ore A-own os 
",Pdch tu/Jes'� · 

If the attacl< Is st.1ccessf'u/ the /'low o/ resin ceases within a week or so 
and the resistance of' the tree Is brolren. The beelles are rhen /ree lo exteno' their 
tunnels throt.19/J the com61um. This they do in f?<Ylr.s, one male and one f'emale tvorlrin9 
In each tt/11ne/. coch species o/ beetle construc ts its own c/Jorocler1sfic f9j/e or runnel; 
the mov111"0/h f.'1/Je oeet/e ma/rln_? q Yerrical ya//ery exleno'Nv!J ·� /he /"runk� //Je 
western j/ine 'bee/le construcfin9 a w1no'l"n_9, cr1s3 - cross ,,ootkrn. cqr;s o_re de�os1fed 
alonq tile sides or l/Jese tunn e/s ana' the /orrCB vpon /Jatchin9 'fifed in tlle 'dyin9 
camtJiom lissues which cionh1n the nvfririous su9ars. 

Ifs soon qs rne o#a".K ls .Juccessrul/y completed Ille clrcvlarory .S!Jstem 
OT t/Je main trunk is damO.,?ea' Peyono' rlJ/'Olr. °lJle free COi? /JO /on�er draw 
wafer lo r/Je /eoyes ·or tron�orr the /ooa' mo/erlals es3enlial to 9rowfh. 

COLOR PHASES OF INFESTED TREES 

. . The /oliaJ:! Is one ,P.�rt o/ the. free which first .shows #>e effect of the 
1n;ury. The neeilles oF the 1nmsf'ed pine /nle turn f'rom a normal 7reen too sicl<(y 
9reenish yellow. l'JJ;S 1� lrnown os llW "Fading'' color ,Phase. 

Then, os thtJ c/J/oropllyll i11 1111 lt!ar�3 confin<.Jt13 to oxidize , the l'ol!0-9e 
turns to o ye//owi,,A brown co/or Know/J o' /'he "sorrel'�/Jose. 

rinolly, os leov.., ccnl!Al/e to weolher, fhey · to/re on o dull reddish 
brown colo r ond the r•red" 3to9� is reoc-hed. Thi� lost color phase is 111 evidence 
in rrom six month.3 l'o-0 yt1or ol'ler the tree wos o#oC1/reQI. 

Ouriny the . .3econo' year orrer a'ea#J the need/es /al/, <Ynd tAe free 
pos.st!.S /nlo tlie ''i>/ocA-/o.o ,, one' 'rsna9 r' slo99s which may fa3f /br mony years or 
vn/1/ if vltimule/y clecdjs ono' !&�. 

Reco9nilion o/ lhe first- three color pAases o/ lnf'e3/ed frees 13 
f11Jporla11I 1n con/rol 019erotlons? os it is on& in the l'aa't/?9 a/Jct sorrel phases 
//Jot the .6roods or the beetles ore lo be lbund 1n or vno'er /Ile borlr. By l/Je 11/ne the,, 
red f'hose 1s reo c/JeO', Ille 1/Jsech noYe usually comp/ereo' develo;;menf ond /Jove 
emer9ed throv9A t/;e /JorA lo rjt lo and othYc� orh�r trees. 



HOW BARKBEETLE OUTBREAKS !tlAY BE CONTROLLED IN PINE FORESTS 

. No proc�ical me�hod has yet been dew�ed wht'ch will ;;,rev�nt barlr -
heel/es 1 rom a#ctclun9 certain trees which they se lect 1n the /oresf. Neither /S there any way 
to save a tree of'ter lhe otfoclr has .become established and /;rood developme11 f o/ lhe 
beef/es /;as srorfed. The on(y retneo'y /S lo desrr oy /he insects while fAey are /n 
the dead, inf'esred rrees oe/ore rheir broods con emer7e and oilacx other frees 
!hat are /ivin.9. 

The object of conlrol worl< Is to reduce the barl<6e,fle ,Po;:ulation within a 
foresf etreCt wi/hout reyard to sonny the in/ested trees. This can f>e occomp/is/;ed 
because the enrire beetle ,PO//ulation, ;;articvlarly duriny_ the Wi17kr seosoa, ls coa­
cenlrafed in certain trees or 9rou;;s o/ trees, while the remainin9 frees in lhe 
forest- ore nor lnf'esfed. It is necessary, fir.sf, to find /hese i11/esfed trees in 
the woods ancl, second, to desfroy lhe /nsecl-Y u11a1er the /Jorlr by o/Je or 
more o/' serf?ro/ OY0'110'ble mel/Jocf.:J. 

UTILIZATION 
117f'esled /rees can be /09_ye� lolren to //;e HI/I/ and llJe broods deslroyeO' 

there. however, in Nof/OnO'I ParAs and In <Yreos nor access/�/e To mills, 1! 1s /Jot 
;:rocl/caf;/e To carry O/J coorrol 1'9 ur//lza//on. It then becomes necessary lo carry 
017 a coatro/ c<Ymf?o/jn by t/s1/J_9 direct meth ods, wheref;y //;e l>roods am clesfro y ec/ of 
the _point where the free is loco/ea' In t/;e woods. 

DIRECT CONTROL METHODS 
J1//;en direct control 1:S underrolren 017 a fores/ area, the ;;r°/,'ect hos some 

similar/(!/ to a mi/JIO'q compo1gn. Com;;s, ma/Jned .by men eperienceil in worh 
w/lh wooc/s tools, are esfof;/ls hed of sfrafe9/c ;;oinls 1'n lhfJ inmskd lerr1lory.Scoufs 
know/J os ''spotters'' are sent throv9n lhe lores/ to locale inf'esled trees, morA <Ynd mo;:; 
their pos/l/on. They ore followed by the control crews who -fall lhe lree3 and 

deslrby /he insects. 

The SjJolter 1s the fe"f:thnicol man in a conrro/ prq;'ev/-? and ifs success 
depends upon h!S el:fic/enqy. lte mvst /mow Ille characters .6y wl;/C'h lafesled trees 
are recognized, ond �e sHl'//eat //J me/hods of' coadC/c//179 /Ores/ survef!S. Plans 
for the conpo/_911 o-re ilas ed t.yJOn m�s and re;:;orls su6mi/ted .6y fl;e s;;oller. 

BURNING The usual method. used in Calif'ornia l'ores/s /or deslroyln!J. 
!he oroods cons/sis or /'al//ny-the lree ond ovrnia9 the in/esled barlr a/0/79 !he sides or 
the down 109. Ir /s necessary lb eee/ on(v lfle 10/J /Joi/ o/ !Ar /oq, os /he lire will bvr/J 
off the bark on !he C/n ders/de. This mellfod is f':_aclico/ on/y UC/rin9 IAe wi/ller and 
.:J_prin.9 ?er/od whel7 !here is #Ille .hozord of' /,?e /Ire escOjJl/J9. 

PEELING Movnlu//J pi/Je .6eerle con. .be d�sfrofled bY jJee/J/7!1 IAe enlire 
109 oad ex;;os1i79 the lorn:xi lo lhe wealher. This melhoo' ls somelimes used w/Jen 6vra -
il7_9 is 1m;:;rO'cflca/;/e. 

SOLAR HEAT Sf1!/ anof/Jer melAod vseo' 1/J c/esfroy1'n9 I.he N es/ernpine 
beef/e during the summer season 1s .known as thesolor !Jeof"confrol. T/Jis conshls of' removing 
the //7resled iJor/r ond S/Jreod/ay 1/ 1/J !he SC/n. When the borA becomes /Jea/ed OjJ lb 115 ° 
Fahr., or more, the /nsecls 1/J the /Jorlr ore .A-1/led. In th/n-/Jorlred frees, liA-e lod9e17ole jJl(le, 
:Jo/or heal is erfectire w1/lloul peel!ag, if' lo9s ore turned so thal a// borlf sur/oces hove 
been com,.,oletey e-y;osed lb //;e sun. 
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