




SUBJECT INDEX 
 

2 
 
3 
 
4 
4 
5 
10 
12 
14 
16 
17 
18 
18 
19 
20 
20 
20 
21 
21 
21 
21 
22 
22 
23 
23 
 
25 
26 
29 
29 
29 
32 
36 
36 
37 
37 
38 
39 
40 
 
44 
52 

Page 
1. INTRODUCTION ………………………………………………………………                                           
 
2. PERSONNEL …………………………………………………………………...                                          
 
3. SUMMARY ACCOUNT OF WORK …………………………………………..                        
 Spruce Budworm …………………………………………………………..                                           
  Parasitism …………………………………………………………..                                           
  Sex Ratio …………………………………………………………...                                          
  Oviposition ………………………………………………………… 
  Biometric data  ……………………………………………………... 
  Development studies ………………………………………………. 
  Sample plot data …………………………………………………… 
 Pine Tortoise Scale (Toumeyella sp.) ……………………………………... 
  Brief ……………………………………………………………….. 
  General …………………………………………………………….. 
  Area Populations …………………………………………………... 
  Tree Analysis ……………………………………………………… 
  Seasonal activities …………………………………………………. 
  Egg Development ………………………………………………….. 
  Migration …………………………………………………………... 
  Host selection ……………………………………………………… 
  Sex Ratios …………………………………………………………. 
 European Larch Sawfly (Pristohora) ……………………………………… 
 Larch Looper (Macaria sp.) ……………………………………………….. 
 Jack Pine Sawfly (Neodiprion sp.) ………………………………………… 
 Bark Beetles (Ips) …………………………………………………………. 
 
4. THE JACK PINE BUDWORM ………………………………………………… 
 Forward ……………………………………………………………………. 
 Introduction ………………………………………………………………... 
  Systematic Position ………………………………………………... 
  Economic Importance ……………………………………………... 
  Distribution ………………………………………………………... 
  Resume of Life History ……………………………………………. 
   Egg ………………………………………………………… 
   Larva ………………………………………………………. 
   Pupa ………………………………………………………... 
   Adult ………………………………………………………. 
  Feeding habits of larvae …………………………………………… 
  Epidemiology ……………………………………………………… 
 
5. PARASITES OF THE JACK PINE BUDWORM ……………………………... 
  I. Larval parasites ………………………………………………………………… 



SUBJECT INDEX (CONT’D) 

52 
52 
53 
54 
55 
56 
57 
58 
58 
58 
58 
59 
62 
62 
64 
64 
65 
66 
66 
69 
69 
70 
70 
71 
74 
74 
75 
75 
75 
76 
76 
77 
77 
79 
79 
82 
82 
82 
82 
85 
85 
88 
88 
88 
89 

 Page 
 A. Methodology …………………………………………………………… 
 B. Nemorilla maculosa Neigh. …………………………………………….. 

 Summary of life history …………………………………………… 
C. Hymenopterous parasites ………………………………………………. 
 1. Presentation of data …………………………………………….. 
 2. Discussion ………………………………………………………. 
 3. Parasites of late larvae ………………………………………….. 
 4. Summary ………………………………………………………... 

II. Pupal Parasites ………………………………………………………………... 
A. Ephialtes (Itoplectis) conquisitor Say ……………………………………     

1. Systematic position …………………………………………………… 
2. Review of the literature ……………………………………………….. 
3. Distribution …………………………………………………………… 
4. Methods of Investigation ……………………………………………... 
5. Descriptions …………………………………………………………...  

a. Adults ……………………………………………………………. 
b. Eggs ……………………………………………………………… 
c. Larval Stages …………………………………………………….. 

i. Primary Larva …………………………………………… 
ii. Intermediate Larvae ……………………………………... 

iii. Penultimate Instar Larvae ……………………………….. 
iv. Last Instar Larvae ……………………………………….. 

d. Prepupa ………………………………………………………….. 
e. Duration of stages ……………………………………………….. 

6. Feeding Habits of the Larvae …………………………………………. 
7. Effect on the Host …………………………………………………….. 
8. Appearance and Flight of Adults ……………………………………... 
 a. Numbers flying in the field ……………………………………….. 
 b. Habits of Flight …………………………………………………… 
9. Oviposition ……………………………………………………………. 
 a. Methodology ……………………………………………………… 
 b. Type of parasitism ………………………………………………… 
 c. Methods of oviposition …………………………………………… 
 d. Time required for oviposition …………………………………….. 
 e. Temperature at which oviposition occurred ………………………. 
 f. Period of oviposition ……………………………………………… 
 g. Multiparasitism …………………………………………………… 
10. Adult habits ………………………………………………………….. 
 a. Feeding Habits ……………………………………………………. 
 b. Methods of Emergence …………………………………………… 
 c. Behavior after Emergence ………………………………………… 
 d. Period of Emergence ……………………………………………… 
11. Mating Habits ………………………………………………………... 
 a. Method ……………………………………………………………. 
 b. Mating …………………………………………………………….. 



SUBJECT INDEX (CONT’D) 

90 
90 
91 
92 
93 
94 
94 
95 
96 
96 
96 
97 
98 
98 
98 
99 
99 
100 
102 
103 
103 
104 
107 
107 
111 
111 
113 
113 
113 
114 
114 
115 
129 
131 
135 
135 
135 
136 
143 
143 
144 
144 
145 
146 
146 

 Page 
 c. Temperature ……………………………………………………….     
 d. Time ………………………………………………………………. 
12. Preoviposition Period ……………………………………………….. 
13. Hibernation ………………………………………………………….. 
14. Length of Life of the Adult …………………………………………. 
15. Alternate Hosts at Hawk Lake ……………………………………… 
16. Present Status ……………………………………………………...... 
17. Possibilities of Utilization …………………………………………… 

B. Phaeogenes hariolus Cresson …………………………………………….. 
 1. Systematic Position …………………………………………………… 
 2. General Description of Adults ………………………………………... 
 3. General Life History ………………………………………………….. 
 4. Importance ……………………………………………………………. 
C. Distribution of Sexes of Ephialtes conquisitor and Phaeogenes hariolus ... 

    1. Object …………………………………………………………………. 
    2. Presentation of Data and Discussion ………………………………….. 

a. Table 4 …………………………..………………………………… 
b. Table 5 …………………………………………………………..... 
c. Table 6 ………………………………………………………..…... 

D. Chaloids ……………………………………………………………..…… 
 1. Syntomosphyrum esurus (Riley) ………………………………..……. 
 2. Green (unidentified) ……………………………………………..…… 
E. Total Pupal Mortality …………………………………………………..… 
 1. Mortality of Male and Female Budworm Pupae …………………..…. 
F. Parasite Population Studies …………………………………………..…… 
 1. Introduction ………………………………………………………..….. 
 2. Cage Study …………………………………………………………..... 
  A. Object ………………………………………………………..…. 
  B. Methods ……………………………………………………..….. 
  C. Discussion …………………………………………………..…... 
  1. Spruce Budworms ………………………………………..…… 
  2. Parasites …………………………………………………..…… 
 D. Conclusion ………………………………………………..……. 

III. Egg Parasites ……………………………………………………………..…. 
IV. Parasite Area Study ……………………………………………………..…... 

A. Object ………………………………………………………………..….. 
B. Methodology …………………………………………………………….. 
C. Presentation of Data …………………………………………………..…. 
D. Discussion and Conclusion of Analysis ……………………………..….. 

1. Dates ……………………………………………………..…… 
2. Stands ……………………………………………………..…… 
3. Densities …………………………………………………..…... 
4. Dates x Stands (Interaction) ………………………………..…. 
5. Dates and Densities (Interaction) …………………………..…. 
6. Stands x Densities (Interaction) ……………………………..… 



SUBJECT INDEX (CONT’D) 

146 
148 
157 to 
161 
162 
164 
164 
164 
168 
180 
180 
184 
193 
197 
204 
209 
209 
210 
229 
229 
229 
229 
233 
235 
243 
247 
275 
 
 
275 
276 
277 
279 
296 
299 to 
303 
 
304 
305 
305 
305 
306 
373 
 
 

Page 
E. Summary of Conclusions ……………………………………………….. 

V. General Summary ………………………………………………………........ 
Bibliography ……………………………………………………………………. 
 
6. STUDIES ON THE BIONOMICS OF THE JACK PINE BUDWORM ……. 
  Sex Ratios …………………………………………………………………… 
   Definition ………………………………………………………………... 
   Introductory Remarks …………………………………………………… 
   Sex Differentiation in Budworm Stadia ………………………………… 
   Stadial Sex Ratios ……………………………………………………….. 

(a) Larval ………………………………………………………….. 
(b) Pupal Sex Ratios ………………………………………………. 
(c) Adult Sex Ratios ……………………………………………… 

    Discussions ……………………………………………………………… 
    Conclusions ……………………………………………………………… 
   Egg Data …………………………………………………………………….. 

(i) Field …………………………………………………………… 
(ii) Field Collections ………………………………………………. 
(iii)Insectary ………………………………………………………. 

A. Object of Experiment …………………………………... 
B. Methods Employed …………………………………….. 
C. Results obtained ……………………………………….. 

(iv) Miscellaneous …………………………………………………. 
Discussions and Conclusions ……………………………………………. 

Larval Food and Population Data together with Larval Measurements …….. 
  Plot A ……………………………………………………………… 
  Summary of Plot A Data ………………………………………….. 
  Summary of:  1: O1 & N:V1. 16. 38-3 
    1: O1 & N:V1 16. 38-5 
    1: O1 & N:V1. 17. 38-6 ……………………………. 
  Summary of Sex Ratios …………………………………………… 
  Conclusions ………………………………………………………... 
 Pupal Measurements …………………………………………………….. 
Adult Measurements ………………………………………………………… 
 Literature Cited ………………………………………………………….. 
 

7. STUDIES ON THE RELATIONSHIP OF TYPES OF FOOD TO LARVAL 
DEVELOPMENT OF THE JACK PINE BUDWORM ……………………. 
A. Feeding Habits and Larval Development ………………………………… 
 1. Migrations in search of preferred food ……………………………….. 
  a. Methods Employed …………………………………………….. 
  b. Experiments and Observations …………………………………. 
  c. Conclusions ……………………………………………………... 

  
 



SUBJECT INDEX (CONT’D) 

379 
379 
379 
381 
382 
 
 
383 
384 
388 
388 
396 
397 to 
440 
441 
441 
441 
443 
446 
449 to 
480 
 
525 
530 
532 
539 
539 
541 
546 
546 
548 
548 
548 
549 
554 
557 
567 
567 
569 
570 
575 
575 
590 
605 
612 

Page 
2. Larva Development related to Food ………………………………….. 

  a. Methods Employed ……………………………………………... 
  b. Results Obtained ……………………………………………….. 
  c. Conclusions …………………………………………………….. 
 3. Brief …………………………………………………………………... 
 

VOLUME II 
8. JACK PINE BUDWORM SAMPLE PLOT STUDIES IN 1938 …………….. 
  Sample Plot Studies …………………………………………………………. 
  Summary- Sandilands Forest Reserve, Manitoba …………………………… 
   Sample Plots …………………………………………………………….. 
   Summary of Tables ……………………………………………………… 
   Sample Plots- Summary Tables …………………………………………. 
 
  Summary- Hawk Lake, Willard Lake ………………………………………. 
   Sample Plots …………………………………………………………….. 
   Pure Stands of Jack Pine ………………………………………………… 
   Mixtures ………………………………………………………………… 
   Regeneration ……………………………………………………………. 
   Summary of Tables- Hawk Lake & Willard Lake ……………………… 
 
9. STUDIES OF THE BIOLOGY OF THE MANITOBA JACK PINE SCALE 

TOUMEYELLA SP. (COCCIDAE HOMOPTERA) ……………………… 
   Foreward ………………………………………………………………… 

I. Introduction ……………………………………………………….. 
II. Distribution of Toumeyella sp. …………………………………… 

1. General ………………………………………………………… 
2. Distribution of Scale on Sandilands Forest Reserve ………….. 

III. Life History ……………………………………………………….. 
A. Early Seasonal Activity ……………………………………... 
B. Areas and Populations ………………………………………. 

1. General ………………………………………………… 
a. Method ………………………………………….. 
b. General Survey ………………………………….. 
c. Area I ………………………………………….... 
d. Area II …………………………………………… 
e. Area III ………………………………………….. 
f. Area IV …………………………………………. 
g. Area V ………………………………………….. 
h. Area VI …………………………………………. 

3. Detailed Tree Analysis …………………………………… 
 a. Tree 1 (Fig. 4) ………………………………………… 
 b. Tree 2 ………………………………………………… 
4. Discussion ………………………………………………… 

C. Maturation and Egg Development ……………………………...  Maturation and Egg Development ……………………………... 



SUBJECT INDEX (CONT’D) 

615 
622 
639 
647 
651 
653 
653 
659 
664 
666 
667 
672 
682 
689 
693 
699 
701 
717 
718 
727 
739 
740 
740 
745 to 
749 
 
760 
760 
761 
761 
761 
761 
762 
762 
762 
762 
762 
762 
762 
763 
763 
764 
764 
764 
764 

Page 
D. Emergence ……………………………………………………... 
E. Migration ………………………………………………………. 
 1. Discussion ……………………………………………. 
F. Host Selection & Nymphal Populations ……………………….. 
 1. Host Selection ………………………………………… 
 2. Nymphal Populations ………………………………… 
   a. Populations on previously uninfested trees ………. 
   b. Population on previously infested trees ………….. 
 3. Discussion ……………………………………………. 
G. Sex Ratio Studies ……………………………………………… 
 1. General Studies …………………………………………….. 
 2. Host Condition and Sex Ratio ……………………………… 
 3. Sex Ratio and Host Species ………………………………… 
 4. Discussion ………………………………………………….. 
H. Fertilization and Development ………………………………… 

IV. Natural Control ……………………………………………………… 
A. Parasites ……………………………………………………….. 
B. Predators ………………………………………………………. 

1. Effectiveness of Predator (Hyperaspis binotata) ………… 
V. Host Relationships …………………………………………………... 
  Recommendations ……………………………………………... 
VI. Summary …………………………………………………………….. 
Summary of Life History ………………………………………………… 
Bibliography …………………………………………………………….. 
 
10. ORGANIZATION OF THE FOREST INSECT SURVEY FOR 1938 
 Manitoba …………………………………………………………… 

1. Manitoba Forest Service …………………………………… 
2. Manitoba Relief Commission Boys Camps ………………... 
3. Riding Mountains National Parks …………………………. 
4. Private Companies ………………………………………… 

A. Hudson’s Bay Co., Winnipeg, Man. (Fur Buyers Dept.) 
B. Canadian National Railways ………………………… 
C. Manitoba Paper Co., Pine Falls, Man. ………………. 
D. Brown & Rutherford Lumber Co., Winnipeg, Man. … 

     Ontario …………………………………………………………….. 
1. Ontario Forest Branch ……………………………………… 

A. Kenora District …………………………………….. 
B. Fort Frances ……………………………………….. 
C. Port Arthur …………………………………………. 
D. Sioux Lookout ……………………………………... 

2. Private Companies …………………………………………. 
A. Dryden Paper Co., Dryden, Ont. …………………... 
B. Kenora Paper Co., Kenora, Ont. …………………… 
C. Great Lakes Paper Co., Ft. William, Ont. …………. 



SUBJECT INDEX (CONT’D) 

764 
764 
764 
764 
764 
764 
764 
765 
765 
766 
766 
766 
767 
768 
768 
768 
769 
 
 
770 
771 
772 
772 
772 
773 

Page 
D. Lake Sulphite Paper Co., Red Lake, Ont. …………. 
E. Abitibi Paper Co., Pt. Arthur, Ont. ……………….. 
F. Provincial Paper Co., Pt. Arthur, Ont. ……………. 
G. Canadian Pacific Railway, Kenora, Ont. …………. 

 
     Saskatchewan …………………………………………………….. 

1. Saskatchewan Forest Service …………………………….. 
Returns …………………………………………………………… 
 Manitoba Forest Service ……………………………………… 
 Ontario Forest Branch ………………………………………… 
  Pt. Arthur District ………………………………………. 
  Fort Frances District ……………………………………. 
  Sioux Lookout District …………………………………. 
  Kenora Distruct ………………………………………… 
Saskatchewan …………………………………………………….. 
 Saskatchewan Forest Service ………………………………… 
 Dominion Forest Service …………………………………….. 
 

11. FINANCIAL STATEMENTS 
 Financial Statement 1938-39 – General Summary ……………….. 
 Cost of Projects …………………………………………………… 
 Detailed Statements ………………………………………………. 
  Automobile …………………………………………………… 
  Subsistence …………………………………………………… 
 Summary Cost of Projects ………………………………………… 

 
 

 
 

 
 
 

 
 

 
 
 
 
 

 
     

 
 

 
 






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































