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INTRODUCTION 

Rising costs and closer utiliz,ation of Umber standc; have, 

in recent years, caused s to be more concerned 'ibout the de-

grade of lumber as a result of woodborer holes in decked Even though 

logging and milling practices in Alberta us mo t woodborer 

damage, often economic losses are :incLJ.rred \,hen arc not processed before 

the end of the first season. 

Because the degrade of lwnber has a direct bE-oar on the feasi-

bility of logging and milling operations, a fast and reliable sampling pro-

cedure is needed to estimate the expected monetary loss as a result of wood-

borer damage. 

The correlation of woodborer densities with monetary loss was 

mainly established with small-diameter logs, where the highest possible 

grade was "construction" for 2-incb dimension lumber and "No. 2 common" for 

l-inch lumber. The value-loss curve (Fig. 1) may need adjusting for large-

1 
Research Scientists, Canadian Forestry Service, Department of Fisheries 
and Forestry, Calgary, Alberta. 
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diameter logs, and if a portion of the 1,lmber j clear lumber, th:L:::; curve 

would not be applicable. 

The sampling plan vlill tend to s}j overesU.mate tht: damage 

from woodborer holes because it does not take into account the current mill 

practice of including some "standard" with "construction" grade 

estimate the monetary loss. This report presents a sequential sampline; 

plan for assessing damage caused by Monochamus larvae in le pine 

logs. These larvae are the most economica insects of recently 

felled logs in Alberta, The samp plan is based on the relation between 

woodborer damage and economic loss. It clasL;if:it:c borer-hole den;3j. into 

low, medium, and severe in terms of expected per cent loss. Fur-

ther refinements to this sampling plan are be 5.nves 

Hot" THE SAMPLING PLAN WAS DEVELOPED 

Data for the sampling plan were collected from sixteen-foot 

infested lodgepole pine logs cut in near Rocky Mountain House, 

Alberta. The diameters of the logs ranged from 6 to 19 inches, with an 

average of 9.32 inches. Forty of these logs were inchvidually scattered 

on the forest floor and the remaining 103 logs 'were drawn from the surface 

of log-deck piles, The number of vloodborer entrance holes in a randomly 

selected 4-foot strip comprised the sample. The width of this strip equalled 

one-twelfth of the log's ci.rcumference. The strip corresponded to the 9-10 

and the 2-3 o'clock positions (12 o'clock being the top of the log). Previous 

studies showed that these positions coincided with the average density for 

both individually scattered logs and for cold-deck logs. 



Forty logs savTn nO.rrnal lumbcl' 

having a 1 inch kerf "Jere used for calcu "4 value-lo~s caused woodborer 

holes. The L1-0 sample- were jnto the following four borer-hole-

density classes: 0-1.0, 1.1-2. 2.1-3.0, and 3.1+ woodborer holes per 

square foot. All log products were cd twice; the first time it was 

assumed that woodborer holes ';,ere nut pre cnt, the ",;cord Lir:le woodborer 

holes were taken into consideration. In this s caused fungi 

was not investigated. Sometimes sta:in 

caused additional The rnonetary 10 s:, l,'r::1S lculn 

supplied by the Department of Lands and Forests (Sec jx). 

Hml 'ro RECOGNIZE 

With this sampling plan, it i[; to count larvae (called 

worms or grubs) of MonochamuE3, (pi.ne fC.l,vrycr beet ) and the.ir entrance holes 

into the log only (Fig. 28), and not the larvae nor entrance holes of other 

insects under the bark. The other woodbor .Lnsects do not bore as deeply 

into the vrood as do Monochamus larvae, and are usually elj,minated with the 

slabs and edgings. Damage to pine in Alberta by other woodboring in-

sects is negligible. 

The larvae (Fig. 2b, c) are the 0:P a black 

beetle (often idth vrhite spots) vrHh unusually antennae (Fig. 2a). 

It can be recognized in several ways: 

2 
Woodborer larvae that you cannot identify may be sent to: 

Department of Fisheries & Forestry 
132A Ninth Avenue S.W. 
Calgary 2, Alberta 

for identification or confirmation of your identifica
tion. Larvae should be placed in a container with liquid containing some 
alcohol and sent in well-protected with excelsior-like material. 
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1) Larvae - a) compls te less. Even tjny on fjrst 

three b) sides of brown 

head capsule are s arched (Fig. 2c). A lOX hand 

lens should be used to check these characteristics. 

2) Entrance holes into - e cal and approximate the 

size of a ( ) . 

3) Frass ( plus ivood hay ) - excelsior-like, never 

granular. Packed the 

bark or from interior 0 the ) . 

4) Damage - scar the wood to ,Co i 

(Fig. 3c). 

DATA NEEDED FOn 

The relationsh:Lp bc:tvrcen Vii - .Los , on (-1 basis, and 

woodborer hole density is illustrated in FiS. 1. The 'Ohovrs that the 

maximum monetary 10'Os (net pLiJ:r:;;; 'l.t l he :3 sbout 3Q!70. The 

value-loss increases linearly \vi th an increase :i n borer-hole density from 

o to about 25% value-loss. 'rhe curve then levels at 30% value-loss. 

This is because even the severest woodborer results in utility grade 

lumber and not cull, and there is about 30% difference in value between 

construction and utility lumber. 1 was used to establish 

three infestation classes: Light, Moderate, and Severe (Table I). 

The sequential samp plan is in Table II3. A sequential 

sampling system is a method by "fhich populations are classified into 

3 For detailed discussion of the mathematical basis of the sequential plan, 
see Safranyik, L. and A.G. Raske "Sequential Sampling Plan for Monochamus 
larvae in Decked Lodgepole Pine Logs", Jour. Econ. Ent. (In Press). 



Figure 1. 
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TABLE I 

I 
Class Infestation Nwnber of vloodborer les Per cent value-loss corresponding 

and larvae per sq .. ft. to infestation classes in column 
2 

I Light 0.5 or less or lees s 

II Moderate LO to 1~5 11, to 

III Severe 3.0 or more or more: 

categories (usually 2 or 3) on the basj_s of a flexible sample size. In a 

sequential sampling system, the sampler counts that which is required (in 

this case Monochamus larvae and thejr entrance hole on 1 q. ft. of log 

surface, i.e., the samp unit) and count of the second 

sampling unit and, if necessar,Y, tIle cC:1int thct:nl fourth, f:Lfth, 

etc. sampling unit until the cumu.lat:i.ve total 112 vrithin a of 

infestation (light, moderate, or "evere). 'I'hco CUlllutaej_ve total is important, 

and not the count of anyone samp unit. 

INSTRUCTIONS 

Sampling can be carried ont at any time of the year, but it is 

much easier in spring, summer, and fall, when the bark is not frozen to the 

stem. The age of the log is also not an important factor. Reliable samples 

can be obtained in any year beginning late after the first summer 

that logs have been exposed to attack. Maximum damage will have occurred 

by late September of the first year of exposure. If the has been 

cut earlier than about two years, the samplers must not count the 



T.A':BLE II 

Sequential sampling table for3c1assi ng the 
damage to lodgepole pine . ( 1i ~ontinues 

ever of woodborer-hole 
until the cumulative 

number of woodborer holes are less titJ.Y] or etc, or 
equal to, the tabulated values). 

than or 
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circular adult exit boles ) 5 uut (-~ r;.L cal 1 arval 

entrance holes (Fig. 

entrance holes and e C'onntcd .. 

Procedure: 

4 

1. Determine if infe ta i limited to the surface of the 

de and o.f surfD.cs 

Do this arlcJom .• l Li ng j" ,0 f bar]\. 

the deck and noLl E~ t 1 woodborers. After 

the extent of ltJ \v.i th 

the sequenUa plEtt.!. 

2. Randomly choose any ( Lbe r ~~t ur1'ac(: to 

sample. 

3. Take on ODe samp 

the end or from any Jar 

4. Samp uni t ~i to 1 SC1" ., and en logs 

less than 20 inchc in eli ameteri ,';hc)U Lcl t)e rectangular in 

shape. He found tllai a 6 x inch n'c was satisfactory. 

The long axis of the TO unit "bould be oriented 

parallel to the 

5. It is important that the sampling unit be centered on either 

the 2 o'clod: or 10 o'clock posit:i.on of tbe log (12 o'clock 

being the of the 

6. Peel bark from the samp unit area and tally Monochamus 

entrance holes, plus any live 
)~ 

potential entrance holes). 

larvae (which are 

If larva is in entrance hole count:; one but not both. 



7. Continue a 1 s'1. ft. :;urfar:'e on every tenth 

( sampled as No.1) while walking 

over the de until the cumulative total of woodborer 

holes falls into one of ~he classes. If a decision 

has not been reached after arr at the end of the deck, 

turn around Qnd repe' 'oc(;uure untj.l you arrive 

at a decision. 

8. Read corre per value-lo:3:3 from 'Table I, and 

app to per 

9. Infestation levels 0 

can be determined 

vra1kLng in a 

We wish to express our 

assistance in the field and in 

SCLynp 

lin.e. 

scattered on the forest floor 

every 10th log "('lhile you are 

tion to Mr. B. M. Dahl for his 

the data. We tharJ\: Mr. D. 

Jackson, of Reve1stol\:e, Rocky Mountain Hom;e, Alberta for grading the 

logs, and !'flY. F. McDougall, Department of Lands and }'orests, Edmonton, 

Alberta for supplying price lists of lUInber. 



Fig. 2. Monochamus sp. a) Adult (~) (2X), b) mature larva (2X), 
c) head capsule of larva. 
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APPENDIX 

The fonowing ces were used in the calculation of the 

monetary loss. The prices represent weighted averages from July 1, 1968 

to Dec. 31, 1968, and were supplied by the Department of Lands and Forests, 

Edmonton, Alberta. They were net 

2" Dimension 

2 x 4 Construction and better 

2 x 4 Utility and better 

2 x 6 Construction 

2 x 6 Utility and better 

2 x 8 Construction 

2 x 8 Utility and better 

1" Common Boards 

No.2; 6", 8ft and 10" widths 

No.3; 6", 8", and 10" widths 

Mixed grades and widths 

ces at the planer mj.ll: 

$ 87.00 per M FBM 

68.50 per M FBM 

120.00 per M FBM 

85.00 per M FBM 

125.00 per M FBM 

85.00 per M FBM 

105.00 per M FBM 

87.50 per M FBM 

58.00 per M FBM 


