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Introduction 

From 1943 to 1951 inclusive, with the exception ois 19I, 1946 

and 1918,  larvae and pupae ois Recurvaria picealefla Kft. were collected 

in various areas o± the Province and reared in the insectary at 

Berthierville. Plie principal information gathered during these studies 

is being summarized in this report. 

Methods ois Investigation 

Plie method ois collecting the insect vas simple. In each area 

visited the f oliage ois a few spruce trees was carefully searched and 

all infested twig collected and placed imnediately in an indi.vidual glass 

tube and brought to Berthierville for rearing to maturity. 

Ai]. rearing tubes were exainined two or three times a week to 

fo].].ow the development ois the insecte and notes were taken ois larval 

inetars, pupation dates, emergence ois adulte ois the hoet and parasites, etc. 

Plie ntnnber ois larvae and pupae collected at each collection 

date is given in Table 1. Reference ta this table will show that the 

total individuals gathered in different years vas as f ollows: 1943: SS, 

1944: 254, 19I7: 11405  19149: 1,56, 1950: 2,942, 1951: l,452; this 

represents a grand total ois 6,1408. 

Identity and Description 

One ois the firet reference ta this species vas made by Johannsen 

in 1893. The information he gave on the habits, seasonal history, and 

biology applies very well to the insect collected in the Province ois 

Québec. But, it vas not until 19I. that we could obtain a definite 

identification ois the niaterial reared in the course ois our studies. 
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The external morphoiogy of the larva, pupa and aduit lias been 

the subject of a Master's thesis presented at Lava]. University in 1953, 
by 1fr • J.-L. Villeneuve, of the B1o].ogicai Control Unit. A COP7 0f hia 

thesis 18 in the llbrary 0f this laboratory. 

In the course of these studies ve have measured the head wldth 

of 2,831 larvae, with the main purpose of determining the number 0f instars. 

Resuits of these measurements are given in Table 2 and illustrated in 

Figure 1. 

Host and Distribution 

As far as we know this insect attacka on].y the spruce and 

white spruce seeins to be the preferred host tbroughout Quebec. Out of 

the 6,108 larvae collected in various regions, on different species of 
apruce, the distribution was as foliows: white spruce 14,880, red 
spruce 936, black spruce 273, Colorado spruce 235 and Norway spruce 814. 

According to Craighead 1950 (p.457) this insect is distributed 

In the United States from Mairie to Colorado. In Quebec it has been 

found in ail areas where coflections have been made and in ail probability 

its distribution corresponde 	to that 0f its host tree. 

No special studies were made to establish the abundance of this 

insect in varions areas and different types o± stands. According to 

ow' experience, however, it seems to be more abundant and common on trees 

well exposed to direct sunlight. In April 1948, 87 larvae were collected 

on a white spruce in the region of BerthierviUe in a one-haif hour search. 
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There were about 10 to 12 ].arvae per brarich and it was estimated that 

approxtmate].y 15 per cent of the 19147  twigs were attacked. 

Lif e His tory and Habits 

The insect spende the winter in the larval stage inside a 

needle partial]y or totaily nd.ned the preceding fafl, and rare],y inside 

a bud. About 814 per cent are in the penultiinate instar and 16 per cent 

in the ultimate instar, see Table 2. 

About the middle of April, the larva emerges from its winter 

quarters, spins a silk tube, bores a hole at the bottom of a fresh needle 

and gradusily eats its vay inside the needle. Âfter having dissppeared 

in the needle, the larva closes the opening with silk and continues to 

eat the muer portion of this leaf, causing it to appear whitish. When 

the parenchyma has been con1etely destroyed, the larva quits the 

needle, builts a silken tube ta reach a second needle that will be eaten 

in the saine manner. The larva can travel from one needle to the next 

without ever being exposed to the exterior. Each larva eats 3 to 

needles and occasionally one can attack a fresh bud. Usuafly, the 

larva sheds its last skin after having eaten its first needle in the 

spring. The larva reaches its full maturity about the first week in M.V. 

The presence of the insect is then easily detected on infested trees 

because the brown inining needles are kept together by the silk tread 

produced by the larvae. 

The larva transforma irito pupa in a silk tube that it spins 

at the bottom of a group of dried mined needles. The duration of the 



pupal period varies necessarily with teniperature. It was as indicated in 

Tables 3 and 1, during the years oui' stuces were conducted. 

The dates of eniergence of the adulte in different years are 

given in Table 5  and iiluatrated in Graph 2. As can be seen froni the 

graph the emergence la spread over a long period and the greater nuinber 

of adulte emerge during the last two weeks of June. 

The longevity of adulte la of approxlmately 9 days for males 

and 13 days for females, as per Table 6. 

In one cage the eggs were found sing]y on needles of the 

preceding year. The eggs are circulai' in shape and white in colour. 

The duration of the incubation period was not determined. 

On hatching the larva bores a hole directly tbrough the epidermis 

of the needle and feeds as a miner until cold weather arrives. Each 

larva can mine one or more needles. Infested needles are recognized by 

their discolouration and because some frass is excreted through the 

opening. 

Parasites 

Since R. piceale].la la a native insect one would expect that 

during its long period of development sanie natural eneniies would also 

have developed. This has proven to be the case. Âproximate1y 4 species 

of parasites have been recovered from materlal collected in varioua 

regions of the Province. AU this material has been subniitted ta the 

specialists in Ottawa for suthoritative identification. The identification 
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of I species lias not been received as yet. The list of the material 

identified la given in Table 7. Reference to t1his table will show that 

the parasites are distributed in the foflowing groups: 

Hymenopter: Chalcididae 7 species 

Brgconjdas 19 " 

Ichneuinonidae u 
Diptera 3 n 

Table 7 also gives an idea on the relative abundance of the 

different species in various localities where san1ing was done. 

The dates of appearance of the different species of parasites 

are given in Tables 8 and 9. 

No serious attent vas made te evaluate the percentage of 

parasitism caused by these species of parasites. However, records were 

kept of the nuinber of each species emerging from material collected at 

Berthierville in various years. Results obtained are given in Table 10. 

Also in Table il, figures are given regarding the total parasitism 

caused by ail the species in different years. Reference:4 te this table 

will show that the percentage of parasitism did not vary much from year 

te the other and neyer exceeded 40. 

Notes on the principal species of parasites recovered 

Meteorus 92. (no.16) Rare - Endoparasites. Leaves the host larvae at 

maturity to spin a more or leas whitish cocoon on the cast skin of its 

host; measuring about l linin length. 
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Schizactia vitinervis (no.IiO) Smafl endoparasite. Larvaa attacked become 

inactive and their colour changes from pink ta light ye].].ow. This parasite 

pupates inside its host larvae which become' dark brown and twice as big 

as normal ones. 

Cremastus . (Zaleptopygus .) (no. 214) The larva of this parasite when 

ernergirig from the host larva is approximately one quarter of an inch in 

length, and soon spins a f ew silk treads around itself. Four days later 

it turna into a pupa. The pupal period lasts about 12 days. 

Chelonus sp. (no. 12) Endoparasite. Cocoon hitish, thin and transparent. 

One pupa made June 10, 19147 gave rise ta an aduit on June 26. 

Copidosoma nanellae (no.33)  A polyembryonic parasite. About 6 to 8 parasites 

per host larva. When matured each larva of the parasite rnakes an oval 

cocoon inside the host larva near the skin. 

Bracon gelechias (no.?) An endoparasite which develops in the abdomen of 

the larva of its host. Total length of the larva at maturity about lie  

1ine. This parasite makes a very thin and transparent silk c0000n. Occasion- 

aUy two parasites larvae einerge from one host. 

Agathis bicolor (no. 13) Endoparasite. 

Pbr1opterus parvtis (no. 29)  Matured larva msasures about one quarter of an 

inch in length. Chrysalid naked. Pupation period 8 days. 

Reconunendations 

During the course of this work, a nuniber of items concerriing 

the biology and sampling technique that obviously cal]. for investigation 
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have become apparent. In most instances full-time studies for one season 

or more would be needed to adequately investigate them. In some cases, 

however, at least observations data can be secured while doing regular 

work. 

Following is a liat of problems on whlch studies should be 

made: 

Behavior of the aduit after emergerice: mating, oviposition (time, 

place, manner, number of egga laid per f emale. 

Duration of incubation period. 

Number of larval instars. Collection of larvae should be made from 

June to Septener to obtain first instars. 

1. Natural factors of control, especially predators (birds, ants, insecta, 

etc.), climate. 

. Information on the biology of the principal species of parasites. 

Total effect of natural factors of control in specific areas. 

Effect of stand age, vigor and competition on susceptlbiity to attack. 

Methoda of assessing the population. 
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Table 1 

R. picealella - Nuinber of Larvae and Pupae Coflected at Different Periods 
in Various YearB 

1943 191414 19147 19149 1950 1951 

April 1-15 1148 17 
16-30 3 U 428 493 623 

May 1-15 13 115 98 739 1,376 310 
16-31 142 136 31 80 161 1496 

June 1-15 23 86 8 

August 15 3 

September 11 15 

October 1-15 3 86 
16-30 115 336 

November 11 26 272 
30 9 

Decener 12 3 
January 25 51 

February 20 141 

55 	2514 140 1,565 2,9142 1,1452 

Grand total: 6,1408 



Table 2 

R. picealefla - Head Width of Larvae Coflected in Various Areaz, 19149 and  1950 

Date of e.surenepts in jnm. 
Collection .28 .32 .36 .140 .1414 .148 .2 .56 .60 	.61 

Pentltimate instar Ultiinate instar 

Septeniber 18 1 
23 1 
29 2 1 14 3 

October 10 14 2 18 5 2 
5 7 6 12 214 3 16 20 14 
9 1 3 2 1 3 1 
13 1 14 1 3 
16 14 13 19 44 14 3 18 9 
17 2 16 23 57 110 19 8 25 114 
18 1 
20 2 2 8 20 14 1 
24 1 1 5 2 1 
28 l. 7 13 21 3 

Noveniber 2 14 1 9 1 1 
8 2 5 2 18 1 1 1 
9 1 1 2 12 2 1 3 
10 1 1 
13 1 6 15 148 7 3 5 1 
114 2 15 19 79 3 1 14 8 
16 14. 1 1 
17 1 3 1 

December 12 1 1 1 
January 17 7 14 10 14 
Febrdary27 1 2 6 3 2 1 
March 22 5 7 16 14 

23 1 8 20 20 1 
April 14 1 1 3 

10 1 
13 2 12 30 3 

Total - 7 	145 130 200 1492 	67 	52 	78 44 	2 

[j 



Table 2 (Cont..) 

R. piceale].la - Head Width of Larvae Collected in Varions .Areas, 19149 and 1950 

Date of Measurements in Tfl. 
Collection .28 	.32 	.36 	.bo 	,W.L 48 	.2 .6 	.60 	.61Î 

Penttltiinate instar Ultimate instar 

April 114 1 1 
17 1 
18 1 12 2 2 
19 2 16 14 2 5 
22 1 
23 9 10 2 1 
24 5 32 5 1 
25 3 7 55 6 
27 3 7 7 1 
26 5 19 112 27 14 2 1 

May 3 1 1 
14 1 8 142 37 50 114 14 
s 14 14 3 
7 1 10 112 67 13 
8 1 6 50 6 2 1 
9 1 6 514 17 81 55 314 

10 6 51 3 145 214 38 
1]. 1 2 20 614  21 2 
17 1 12 7 iB 2 
18 1 1 1 5 1 
19 2 26 9 76 143 63 
20 6 1 15 16 30 
214 6 2 
26 1 2 2 
26 1 2 1 1 
31 1 1 3 3 

June 	1 1 
6 	 2 

Total O O 15 79 1463 160 1487 270 210 11 

Suxnrnaiy 

Penultimate instar 

From Sept. 18 ta .April 13: 911 
Fron April 114  to June 6: 737 

Grand Total: 1,678 

Ultiinate instar 

176 
978 

1,1514 



Table 3 

R. pcealeUa - Dates of Pupation 

Number of 
Year observations Fir'st 50 per cent Last 

1943 8 1./6 5/6 	19/6 

194 66 16/5  29/ 30/6 

19145 3 	13/6 20/6 30/6 

1917 	Il 	9/6 12/6 23/6 

e 



Table 14 

R. picealella - Length of Pupation Period in Days 

Number of 
Year 	observations 	Mean 	Range 

19143 8 19.7 16-27 

191414 28 16.14 13-18 

19145 5 15.14 13-19 
19147 9 19.1 17-26 



Table 5 (a) 

• R. picealella - Emergence of Adulte in Different Yeara 

19149 1950 1951 
Date 19143 191414 19147 19148 f. ni. t. f-  m. t. f. ni. t. 

2 3 14 5 6 7 8 9 101112131)4. 
Junel 0 2 2 

2 0 2 2 
3 1 1 1 1 

14. 1 
5 1 30 3 
6 1 1 1 1 0 1 
7 0 55 
8 
9 0 1 1 
10 8 2 2 1 0 1 
11 7 14 14 0 1 1 1 0 1 
12 7 1 14 5 0 14 14 1 5 6 
13 13 67 80 3  13 16 1 9 10 
14 8 146 78 1214 7 30 37 3 8 U 
15 1 14 57 55 112 14.1 70 Ui 1 14 5 
16 78 71 1149 13 16 29 
17 7 143 30 73 9 20 29 12 21 33 18 1 2 3 1 14 25 31 56 25 21 146 
19 1 29 16 145 27 26 53 21. 8 32 
20 1 1 1]. 2 13 23 31 514 19 13 32 
21 2 2 8 0 8 314 22 56 9 5 114 22 1 2 2 5 0 525 ].5140 14 2 6 
23 13 15 2 17 U 8 19 1 1 2 
214 2 1 28 9 1 10 15 6 21 10 6 16 
25 2 2 142 141 56 713 3  36 
26 1 3 1 61 11 1 12 21 U 32 1 1 2 
27 2 6 14.1 14 14 817 1330 1 1 2 
28 15 39 7 3 10 7 6 13 3 0  3 
29 35 26 5 2 7 6 2 8 
30 1 8 7 3 0  3 6 0 6 

July1 1 37 5 14 0 14 2 0 2 1 1 2 
2 10 3 2 1 3 2 1 3 
3 3 3 2 0 2 2 1 3 

14 3 2 1 0 1 5 0 5 
5 1 1 6 0 6 
6 19 1 1 1 2 1 1 2 
7 2 1 3 14 1 0 3. 
8 2 
9 1 

10 
11 1 1 0 1 
12 2 0 2 2 0 2 
13 1 
114 
15 
16 1 o i 

Total 15 49 129 279 361 347 708 318 343 661 130 U6 2146 



Table 5 (b) Stumnary 

Date of emgence of the adulte 

1943 1914 19147 19146 19149 190 1951 

Flrst 	14/6 6/6 22/6 18/6 3/6 7/6 1/6 

22/6 114/6 1/7 26/6 16/6 1916 19/6 

Last 	/7 27/6 13/7 6/7 12/7 16/7 7/7 

Li 



Table 6 

R. pcealeUa - Longevlty of Ad1ts in 1950 
(June 12 to 16) 

Female Male 

Minimum 7 	2 

maximum 20 19 

Mean 13.0 	8.9 

No. observations 35 	S]. 



Table 7 R. picealella - Nimber 0f Parasites Recovered in Different Regions 

- 

Species Total 11! 1 Pl 

1 
Braconidae 

1- Agathia bicolor 8 6 1 14 1 1 1 8 2 35 67 
2.. 	't 	annulipes 3. 1 1 2 
3- 	't 	sp. 3 1 1 
14- .Apante].ea sp. 314 65 8 114 5 10 3 2 9 5 31 186 

't 	fwniferanae 1 2 3 6 6.. n aristoteliae 3 3 7.. Bracon gelechiae U 5 3 1 1 1 22 8- 't 	pygmoeus 1 1 2 
9. 	't 	pini 1 1 2 10- " 	politiventris 9 9 1]... Brachistes ap. 1 1 2 12- Chelonus sp. 10 114 7 Ii. 2 2 1 1 3 9 53 

13- Etbadizon sp. 1 1 1 3 ]J4-Hormiussp. 14 1 2 1 1 1 4 114 1- Meteorun trachynotus 1 1 2 
16- Meteorus sp. 1 1 1 3 
17- Orgilua sp. 3 2 2 1 2 2 12 
18- Phaedroctonus sp. 1 1 
19- Spathius sp. 1 1 

Ichneuitionidae 
Cainpoplex validus 1 1 2 

't tenora1is 1 1 't ope 2 1 	1 1 	1 6 
't 	sp. (gyresthiae) 1 1 

214- Cremastus sp.(Zaliptopygus) 1 20 	 1 2 214.- 
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Table 7 (Cont.) R. picealella_- Nuxnber of Parasites Recovered in Different Regions 

1 2 3 14 5 6 7 8 9 10 13.12 13 
25- Epirus sp. 1 1 
26- G],ypta sp. 1 1 
27- Horogenes sp. 1 1 
28- Lisinota sp. near 

pleuralis 1 1 
\ 29- Pimplopterus parme 3.1 3 8 18 2 23 14 2 15 7 26 119 

Scambus sp. 1 1 
Chalcidae 

Amblymerus verditer 1 1 14 2 li. 2 2 2 3 21 
sp. 3 2 1 6 

33- Copidosoina naneUae 39 143 7 21 8 17 3 7 14 14 149 202 
314- Dicladocerus sp. 1 1 14 6 - 

Perilanpus sp • 14 6 1 1 1 5 18 
Syniesis sp. (stig- 

maticus) 2 1 3 
37- Torymus sp. 2 1 1 2 1 3 10 

Diptera 

Actia interriipta 	 2 1 1 3 2 9 
Leucopsis sp. 

140- Schizactia vitinervis 6 1 1 1 1 10 - 

Sait for Identification 

141-P.257 1 1 
142-P.261 1 1 
143-P.3014A 1 1 
1i14-P.290 1 1 



Table 8 (a) 

R. pcea1eUa - Emergence of Apanteles sp. 

Date 19147 19148 19149 1950 
May 10 1 

13 1 
25 3 
26 
27 
28 1 
29 1 
3) 
31 

June 1 
2 
3 
Li 
S 1 
6 
7 
8 
9 

10 
11 1 
12 1 
13 2 1 
14 1 
15 2 1 
16 1 
17 3 1 
18 3 
19 2 1 
20 2 S 
21 1 
22 
23 2 5 
214 2 1 
25 1 5 3 
26 2 S 
27 2 5 1 
28 5 5 1 
29 14 3 2 
30 S 3 

jjr1 2 1 1 
2 1 1 
3 1 14 1 1 
14 2 1 
5 2 2 
6 12 1 1 
7 2 1 
8 4 1 
9 2 s 	10 9 

U 14 2 
12 
13 10 
14 3 

Total 32 55 	70 



Table 8 (b) 

R. picealella - Enrgere of Copidoeoma nareUae 

1947 1949 1950 1951 

D Date No. No. No. No. 
No • larvae No • larvae No. larvae No. larvae 

adulte attacked adulte attacked adulte attacked aduJt s attacked 

June 1 
2 
3 9 2 

14 1 1 
5 7 1 
6 17 2 
7 
8 13 2 
9 18 2 
10 2 1 
11 3 1 
12 
13 10 1 
'14 
15 
16 6 2 
17 614 10 
18 5 1 
19 
20 2 1 13 3 
21 61 10 16 2 
22 61 12 
23 16 3 7 
214 12 2 13 2 
25 6 3. 
26 7 2 
27 
28 14 1 
29 :L1j. 5 
30 

July 1 
2 
3 16 2 
14 
S 6 
6 5 2 

Total - 84 	13 	232 	43 53 12 50 9 



[j Table 8 (e) 

R. picealella - Emergence of Agathis bicolor 

Date 191L8 19)19 1950 
F. M. T. F. 	M. T. 

June 13 
]1 1 
15 1 
16 1 ]. 
17 2 3 5 
18 
19 2 1 3 
20 1 2 3 
21 1 1 
22 1 1 1 1 
23 2 2 
21 5 1 6 2 2 
25 2 2 3 3 
26 6 2 8 1 1 
27 1 1 2 1 1 
28 1 3 3 3 3 
29 3 1 1 1 1 
30 1 1 1 

July 1 3 1 1 
2 
3 
Il. 
5 1 

Total - 10 27 19 46 4 	8 12 

[I 



Table 8 (d) 

R. picealella - Enrgence o± Chelonus . 

Date 1947 19148 1949 
- 

F. M. T. 
Junel3 2 2 

114 11 's 
16 1 1 
17 2 2 18 
19 1 1 2 20 
21 
22 
23 1 1 2 
214 1 1 2 
25 1 1 26 1 1 1 
27 1 
28 3 
29 1 2 
30 1 

Julyl 1 
2 
3 
b s 
6 1 
7 1 
8 1 
9 

10 1 
11 1 
12 
13 1 

Total- 6 10 5 9 14 



Table 8 (e) 

R. pealeUa - Enrgence of Pin1opterus pvus 

Date 1948 - 1949 1950 

F. M. T. 
- 

June]lj. 0 2 2 
15 0 1 1 
16 2 I 6 
17 1 5 6 1 
18 2 
19 1 I S S 
20 0 1 1 
21 1 2 3 6 
22 2 
23 4 
24 0 
25 2 
26 2 1 
27 0 1 1 2 
28 0 
29 1 1 
30 

July 1 
2 1 

Total- 7 5 20 25 31- 

s 

0 



Table 9 

R. pcea1e11a - Enrgence Periods of Parasites Recovered 

Species - M-V  Jme July 
- 

	11-20 21-31 1-10 11-20 21-30 1-10 11-20 

Braconjd,ae 

1- Agathis bicolor x x x x 
2- Agathis annulipes x x x 
I_ Apanteles sp. x x X X X X 

t' 	fumlferanae x x X 
6- t' 	aristoteliae x x x x x 
7-. Bracon gelechiae x x x 

t' 	pygmoeus x 
t' 	pini x 

Chelonus sp. 	x x x x x X 
Eubadizon sp. x x 

14.. Hormius sp. X X X 
Meteorus sp. x 
Orgilus sp. X 
Phaedroctonus sp. X X 

Ichneumonidae 

20- Cainpoplex validus x 
22- 	t' 	sp. x x 
24-. Cremastus sp • x x x x 

(Zaliptopygus) 
G].ypta sp. x 
Horogenes sp. x 

29- Pimplopterus parvus x x 

Chalcidae 

Aniblymerus verditer x X X 
t' 	sp.I x x 

Copido soma naneflae X X X X 
Dicladocerus sp. x 

3- Perilaitpus sp. x x X 
(probably stygipus) 
Syniesis sp. near 
stigmaticus X X 
Torymiis  sp. x X 

Diptera 

Leucopsis sp. X 
Schizactia vitinervis x x x 

[J 



Table 10 

R. picealella - Nuinber of Parasites Recovered in Different Years - Berthierville 

Species 	1943 191414 19147 19148 19149 1950 1951 Total 

Braconjdae 

1- Agathis bicolor (Prov.) 1 1 2 2 2 8 
14.. Apanteles sp. 22 5 14 3 314 n 	fumiferanae 1 1 
6-. 	aristoteliae 3 3 

(Vier.) 5 14 1 1 11 
7.. Bracon gelechiae (Ashm.) 1 1 n 	pygmaeus (Prov.) 1 1 

" pini (Nues.) 2 7 2 1 12 
12- Chelonus sp. 1 1 
13-. Eubadizon sp. 1 1 
16- Neteorus sp. 2 1 3 

Orgilus sp. 1 1 
Phaedroctonus sp. 

Ichneumonidae 

20-. Caznpoplex validus (Cress.) 1 1 
22- 	ti sp. 2 2 
214- Creniastus sp • 1 1 

(Zaliptopygus) 
Epiurus sp. 1 1 
Glypta sp. 1 1 
Horogenes sp. 1 1 

29- Piniplopterus p-vus 1 5 2 3 11 

Chalcidae 

31- knblymerus verditer 1 1 
32- 	ft 	sp. 3 3 
33. Copidosoma nanellae 1 16 8 10 2 3 140 
36- Sympiesis sp. 2 2 

(near atigmaticus) 
37- Toryrnus sp. 2 2 

Diptera 

140- Schizactia vitinervia 5 1 6 

Total - 17 40 22 21 27 u 11 1149 



Table 1] 

R. picealella - Percentage of Parasitism in Different Years - Berthierv-llle 

Number 0f 1943 1944 1945 1946 1947 1948 1949 1950 1951 Larvae and Pupae 

Reared 59 167 13 14 296 1456 1380 1088 1418 

Dead 27 78 8 2 148 36 321 207 149 

To aduit stage 15 149 5 2 131 286 789 692 273 

Parasitized 17 140 0 0 117 1314 270 189 96 

Percentage 	28.8 23.9 - - 39.5 29.14 19.6 17.14 23.0 
parasitism 

., 
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