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ABSTRACT 

Data from 2,070 ha (5,115 aares) of 3-, 4-, and 5-year old 

jaak pine saarifiaations distributed throughout the MixedWood (B.18a) 

Seation of the Boreal Forest Region in Saskatahewan indiaate most 

areas to be suaaessfully stoaked with jaak pine regeneration. Poor 

stoaking on one area was attributed to laak of seed. Dense aspen 

reproduation suggests re-establishment of healthy mixedWood stands 

on several areas. 

Softwood stoaking inareased with saarifiaation intensity. 

Earlier saarifiaations were densely stoaked due to gePmination in the 

years following saarifiaation. Rapid growth rates probably reflect 

reaent above-noPmal preaipitation as well as improved growing aondi-

tions on these saarified seedbeds. 

It is reaommended that all jaak pine alearauts in this 

forest region be reforested by saarifiaation when suffiaient seed 

is available in the slash. Regeneration appraisals should be 

deferred for at least 3 years following treatment. 

RESUME 

Des donn�es provenant de 2070 ha (5115 aares) de terrains 

saarifies il y a 3, 4 et 5 ans en for&ts de Pin gris reparties a 

travers la seation de la For&t mixte (B.18a) de Za region forestiere 

Boreale en Saskatahewan, indiquent une bonne regeneration de pin gris 



dans ta ptupart des regions. La pauvre regeneration dans une region 

a ete attribuee a t'absence de graines. De jeunes et denses repousses 

de trembtes indiquent te reboisement de peuptements mixtes sains 

dans ptusieurs regions. 

La regeneration des aoniferes augmentait avea t'intensite 

du saarifiage. La densite du reboisement dans tes premiers terrains 

saarifies s'exptique par ta germination dans tes annees suivant te 

saarifiage. Les taux de aroissanae rapide reftetent probabtement 

tes preaipitationsau�essus de ta normate� tout aomme de meitteures 

aonditions de aroissanae dans les aouahes a semis saarifiees. 

En autant que suffisamment de graines soient disponibles 

dans tes remanents� on reaommande que tous les peuptements aoupes 

a blanc etoa de pin gris soient reboises par saarifiage. On doit 

aependant retarder tes estimations de la regeneration a au moins 

3 ans apres te saarifiage. 
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INTRODUCTION 

Jack pine (Pinus banksiana Lamb. ) is the most widely 

distributed and harvested pine species in Canada. In Saskatchewan 

it ranks second only to black spruce [Picea mariana (Mill) BSP. ] 

by softwood volume. Since 1967, the Prince Albert Pulp Company has 

harvested 34, 000 ha (84,000 acres) in Central Saskatchewan which 

have produced approximately equal amounts of spruce (species) and 

jack pine. 

Various studies (Cayford et aZ. 1967) have shown inadequate 

natural regeneration on such areas following clearcutting without 

site preparation. In 1967 the Canadian Forestry Service initiated 

a series of trial demonstrations (Hennessey 1968, 1969, 1970) on 

jack pine sites in Saskatchewan using both shark-finned barrels and 

anchor chains which Brown (1966) and Morawski (1966) had shown to 

be superior to other types of scarifying equipment in seedbed 

preparation in Ontario. 

In 1969 the Prince Albert Pulp Company commenced operational 

scarifications at Candle Lake and McDougal Creek and to date (December 

1974) have so treated over 7,690 ha (19, 000 acres) using mainly anchor 

chains. Five 6-m (20-ft) double-spiked anchor chains (as shown on 

the cover) were attached to a 4-m (14-ft) drawbar and pulled by a rubber

tired skidder such as the Clark 668. Costs for 1973 scarifying operations 

using this equipment ranged from $13 to $25 per ha ($5 to $10 per acre). 

In 1974 the Canadian Forestry Service examined approximately 

2,070 ha (5, 115 acres) of the areas scarified in 1969, 1970, and 1971 

by the Prince Albert Pulp Company. This report deals with natural 
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regeneration on those areas. 

STUDY AREA 

The scari fied areas which �"ere examined are shown in Fig. 1: 

Candle Lake • • • • • . • . • • .  CamP 1 

McDougal Creek . . • • • . • .  Camp 6 

Summit Lake • • • • • • • • . • •  Camp 6 

Elaine Lake • • • • • • . • • • •  Camp B 

Montreal Piver . • • • . . • •  Camp 12 

Fort a la Corne • • • • . • . • . . .  13 

All areas fall Hi thin the Mixed�vood (B .1Ba) Section of 

the Boreal Forest Region (Rowe 1972) with the exception of the 

Hontreal River Plain "lhich lies immediately to the northeast of 

this zone in the Upper Churchil1 (B. 20) Section of the Boreal 

Forest Pep.ion. In p,eneral the topography is �entle and well sui ted 

to the anchor chaining treatment. It is characterized by rolling 

morainic deposits in the uplands and smoother glaciolacustrine deposits 

in the lmvlands (Rm-le 1972). Complete absence 0 f bedrock in al1 areas, 

as T'7ell as freedOln froN stone, contributed to the successful operation 

of rubber-tired skidders ?ullin? anchor chains on these sites. 

However, on wetter sites unseasonably wet '-leather in 1973 and 1974 

caused machines to bog dm,rn and slash to bunch up under the chains. 

The areas examined are representative of typical jack pine 

sites found in the B.lBa nmp.ing from Jameson's (1961) Site Group A 

[lB !11 (58 ft) at 50 years] to his arid Site Group E [11 rn (35 ft) 
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at 50 yearsJ. They are well distributed vertically across the B.lSa 

from La Corne Plain in the extreme south to the MOntreal River Plain 

in the extreme north. 

METHODS 

Initially a reconnaissance of many of the 1969, 1970, and 

1971 scarifications was carried out in order to provide an overall 

view of present conditions on the diverse sites mentioned above. 

Quadrats were distributed over former original cover types--where 

possible--at intervals of 20 m (1.0 chain) to obtain data on 

microsite, stocking, and seedling density. Growth data (total height, 

1974 height increment, and 1973 increment) were recorded for the tallest 

jack pine seedling on each quadrat; seedling age was not recorded. 

Areas scarified in 1972 and 1973 were not examined because early 

stocking varies appreciably with time. By definition, a 4-m2 

(l.O-milacre) quadrat was classified as stocked if it contained one 

3-year-old or two 2-year-old softwood seedlings. 

In order to provide a stocking estimate on all scarifications 

3 years old or older within 10% at the 95% level of probability, 

sequential sampling techniques (Dick 1963) were applied to 23 scarified 

blocks of approximately Sl ha (200 acres) each. A pre-estimate of 

softwood stocking on each block was obtained by distributing ten 

4-m2 quadrats over the block at SO-m (4.0-chain) intervals. This stocking 

estimate was then applied to the sequential sampling chart (Appendix 1) 
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to obtain the theoretical number of quadrats required for the block. 

For example, if 6 of 10 quadrats were stocked on the initial estimate 

(indicating 60% stocking), reference to the sequential sampling chart 

\vou1d show "60" on the distal part of the curve, and directly below 

"60", on the x-axis, the theoretical number of quadrats (96) would be 

indicated. Spacing of 96 quadrats at either 40 m (2. 0 chains) or 

80 m (4.0 chains) would then be determined for the block depending on 

its size and shape. 

Stocking obtained from the first 10 quadrats was then 

recorded on the chart by moving diagonally one unit upward and to 

the right for each stocked quadrat. Unstocked quadrats were recorded 

by moving horizontally to the right by one unit. Stockin� of 

subsequent quadrats was recorded until the curve was crossed. A 

minimum of 50 quadrats was always recorded for each block. Presence 

of aspen [Populus tremuloides (Michx.)], balsam poplar (Populus 

balsamifera L.), balsam fir [Abies balsamea (L. ) Ni11], and softwood 

advanced grov7th \vas noted also on a quadrat basis. However, the 

percentap,e stocking of hardwoods so obtained is not satistica11y valid 

because the nu�ber and distribution of quadrats were predicated on a 

pre-estimate of conifers. 

The height of the tallest jack pine seedlings on each 

quadrat was also recorded. Estimatinp, the percentage of exposed 

mineral soil (dep:ree of scarification) on each Quadrat by 10% classes 

(3, 4, and 5 years after treatment) was facilitated somevlhat through 

the use of a rectanp.u1ar quadrat 4 m (20 links) in length with every 
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Fig. 5 dense stac on Candle Lake 

area scarified in 969. 

Fig. 6 Jack pine seedl and aspen suckers. 

Severe competition on a Candle Lake area 

scarified in 1970. 
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Many of the densely stocked stands exhibited a sizeable 

aspen component, which should dispel any idea that this si1vicu1tura1 

treatment is producing a jack pine monocu1ture in the mixedwood types. 

Actually, the dense aspen reproduction may thin out some of the jack 

pine understory. If jack pine stocking were low this might lead to 

softwood understocking but present stand composition belies the 

probability of this occurring (Fig. 6). 

Althoup,h the Fort a la Corne 1971 scarifications were on 

the second driest sites encountered, poor stocking was attributed to 

lack of seed. Discussing the "closed cone habit" of jack pine, 

Jameson (1961) suggested that younger trees are less serotinous than 

older trees, that open grm� stands are less serotinous than dense 

stands, and that the phenomenon of jack pine serotiny is less pronounced 

in the southern extreme of its range. Fort a 1a Corne types conform to 

these conditions. Moderate to severe outbreaks of jack pine budworm 

(Choristoneura pinus pinus Free.) that peaked in 1965 with an outbreak 

of 1, 620 km2 (625 sq miles) in the Fort a 1a Corne Provincial Forest 

(Elliot and Laut 1965) may have also contributed to decreased seed 

supply in this area. 

Height measurements presented in Table 2 indicate better 

heights on the Candle Lake glaciolacustrine soi1s1 than on the coarse-

textured soils found elsewhere. 

1 Many of these areas would correspond to Jameson's (1961) Site Group A 
[18 m (58 ft) at 50 yearsJ. 
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Mean 1974 height increments exceeded 15.2 cm (6. 0 in.) on 

each of the 1969, 1970, and 1971 scarifications. Excellent growth 

(Fig. 1, Appendix 2) was attributed to above-normal precipitationL 

and improved growing conditions on many of the scarified seedbeds. 

TABLE 2. Average height of tallest jack pine seedling on each 
sequentially sampled quadrat by year of scarification. 

Area 

Candle Lake 

McDougal Creek 

Summit Lake 

Montreal River 

Fort a la Corne 

Elaine Lake 

Average height in centimetres 
by year of treatment 

1969 1970 

71. 9 (94)* 40. 9 (139) 

41.1 (46) 31. 8 (156) 

* Number of seedlings measured in parentheses. 

CONCLUSIONS AND RECO�NDATIONS 

1971 

38.6 (229) 

33.8 (195) 

27. 2 (44) 

25.7 (77) 

32.5 (52) 

The 1969, 1970, and 1971 operational scarifications were 

highly successful, with softwood stocking (and stems per acre) 

increasing for at least 3 years follm.;ring treatment. Individual 

2 Prince Albert precipitation averages 38.4 cm (15.1 in.) annually. 
Normal precipitation for the May-September growing season is 25.7 cm 
(10.1 in.).During the 1973 growing season Prince Albert received 
34.8 cm (13.7 in.). Precipitation for the same period in 1974 was 
47.9 cm (18.8 in.). 
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seedlings were in excellent condition and growin� rapidly. This is 

in direct contrast to the planting alternative, in which stocking 

usually declines through mortality, and vigor of survivors remains 

low for several years. It is suggested, therefore, that scarification 

is the most suitable method of reforesting all jack pine types in 

this region when sufficient seed is available in the slash. 

Regeneration surveys (using stocking criteria of one 3-year

:iI. 
old or two 2-year-old softwood seedlings per 4-m quadrat) must, by 

definition, be deferred for 3 years following treatment. Because 

germination may continue for 2 years or more after scarification it 

follows that softwood stocking can increase for at least 5 years 

after treatment and that final stocking estimates should be postponed 

accordingly. 

Duff �.;ras usually less than 8 cm (3 in. ) in depth on the 

typical upland sites which had been treated and scarification intensity 

was generally satisfactory. In drier seasons perhaps more black 

spruce-jack pine sites could be scarified, with barrels, if greater 

duff depth necessitates more intensive treatment. If tendencies toward 

overstocking continue with future scarifications, it may become necessary 

to decrease treatment intensity on some areas. 
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. 2 Fort a la Corne. An understocked 

(Site D) area scarified in 1971. 
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