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FOREWORD

This bibliography lists references containing information on

Pacific silver fir, Abies amabilis (Dougl.) Forbes, in North American

and European literature. We have attempted to include all references
which might conceivably provide useful information on this species and

we would appreciate notification of additional references. Articles are

listed alphabetically by author; abstracts are provided for those con-
sidered more significant. A subject matter index is given on pages 81
through 83, and a list of common and scientific names of tree species
mentioned in the bibliography is found on page 84.

Appreciation is expressed to Miss Marie Gould, librarian at
the U.S. Forest Service Library, Portland, Oregon, for obtaining many
of the references for examination.
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1855. Ascertained effects of the winter of 1853-4 upon exotics cultivated in the
gardens of Great Britain. Jour. Hort. Soc. London 9: 207-248.

The severe winter of 1853-4 did not harm Pacific silver fir trees anywhere
in Britain.

Anonymous.
1892, Conifers suitable for various purposes, Jour. Roy. Hort. Soc. London
14: 572-574.

Pacific silver fir was ranked 26 (out of 40) as a coniferous species suitable
for large gardens and pleasure grounds.

Anonymous.
1954, Serious silver fir beetle damage reported in Washington. Jour. Forestry
52: 961.
Anonymous.

1958. Here's how the aphid changed everything. Timberman 59(5): 48-50, illus.

A general description of the logging plans and operations of Weyerhaeuser
Timber Co. in Chermes-infested Pacific silver fir stands on their Mount St. Helens
tree farm.

Abrams, LeRoy.
1923, An illustrated flora of the Pacific States, Washington, Oregon, and Cali-
fornia. v. 1, Ophioglossaceae to Aristolochiaceae. 557 pp., illus.
Stanford University: Stanford University Press.

Adams, Thomas C., and Syverson, Martin L.
1958. Production and marketing of Christmas trees in the Pacific Northwest in
1957.* U.S. Forest Serv. Pac. NW. Forest & Range Expt. Sta.,
20 pp., illus.

Pacific silver fir accounted for 0.5 percent of the Christmas trees produced
in Washington and about 0.1 percent of those produced in Oregon.

Aho, Paul E.
1960. Heart-rot hazard is low in Abies amabilis reproduction injured by logging.*
U.S. Forest Serv. Pac. NW. Forest & Range Expt. Sta. Res. Note
196, 5 pp., illus.

An investigation of the extent of heart rot in scarred, silver fir advance
regeneration 8 to 9 years after release by logging. Examination of 74 scars on 47
trees revealed no decay behind the scars and only 1 small scar infected with wood-
rotting fungi. Rapid growth recovery of the formerly suppressed trees was noted;
trees up to 100 years of age responded well to release.

* Address requests for copies to the originating office,
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Allen, G. F.
1916. Forests of Mount Rainier National Park. U.S. Dept. Int., 32 pp., illus.

Pacific silver fir is abundant from 2, 500- to 5,000-foot elevation on level
benches and gentle north slopes. Common associates are western hemlock, Douglas-
fir, and noble fir. Above 4,000 feet, Pacific silver fir often occurs in clusters and
open groves. The largest trees vary between 150 to 180 feet in height and 3 to 5 feet
in diameter. Foliage is deep green and cones are dark purple in color. Seeds ripen
in early October.

Aller, Alvin R.
1956. A taxonomic and ecologic study of the flora of Monument Peak, Oregon.
Amer. Midland Nat. 56: 454-472, illus.

Pacific silver fir is found in two of the coniferous forest communities de-
scribed as occurring above 3,700-foot elevation on this peak located in the western
portion of the central Oregon Cascades. An Abiles amabilis-Tsuga heterophylla com -
munity is best developed on a south slope between 4,000 and 4,400 feet. Hemlock
outnumbers silver fir nearly three to one and averages somewhat larger in diameter.
Reproduction of both species is present in localities within the stand where the canopy
is rather open. Above 4,300 feet, noble fir replaces hemlock and an 4bies procera—
A. amabilis community results., Soils throughout both communities are of medium-to-
shallow depth with occasional rock exposures and contain a considerable amount of
humus in the A horizon. Floristic descriptions of both communities are included.

Andersen, H. E.
1955. Climate in southeast Alaska in relation to tree growth.* U.S. Forest
Serv. Alaska Forest Res., Center Sta. Paper 3, 5 pp., illus.

The northern coastal limits of Pacific silver fir are reached at or near the
British Columbia-Alaska boundary. The limits of this species lie within an area
where the mean temperature during the growing season is probably greater than 55° F.

Anderson, J. P.
1959, Flora of Alaska and adjacent parts of Canada. 543 pp., illus. Ames:
Iowa State University Press.

Anderson, James R.
1925, Trees and shrubs; food, medicinal, and poisonous plants of British
Columbia. 165 pp., illus. Victoria, B. C.: Charles F. Banfield.

Andrews; H. J., and Cowlin, R. W.
1940. Forest resources of the Douglas-fir region. U.S. Dept. Agr. Misc. Pub.
389, 169 pp., illus.

Applegate, Elmer I.
1939, Plants of Crater Lake National Park. Amer., Midland Nat. 22: 225-314,
illus.

Applegate believes that Pacific silver fir does not occur in the park.
Ayres, H. B.

1899. Washington Forest Reserve. In U.S. Geol. Survey 19th Ann. Rpt.
1897-98, Pt. V, Forest Reserves. pp. 283-313, illus.
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In the Mount Baker area of northern Washington, Pacific silver fir occurs
on moist sites on alluvial bottoms and on the mountain slopes up to the lower limits
of the alpine zone. It predominates above 4,000 feet.

Babb, M. F.
1959. Propagation of woody plants by seed. Alaska Agr. Expt. Sta. Bul. 26,
12 pp., illus.

Baerg, Harry J.
1955. How to know the western trees. 170 pp., illus. Dubuque: Wm. C. Brown Co.

Bailey, Harold E., and Bailey, Virginia Long.
1941. Forests and trees of the western national parks. U.S. Dept. Int. Natl.
Park Serv. Conserv. Bul. 6, 129 pp., illus.

Bailey, L. H.
1923, The cultivated evergreens., 434 pp., illus. New York: The Macmillan Co.

1933, The cultivated conifers in North America. 404 pp., illus. New York:

The Macmaillan Co.

Bailey, Vernon.
1936. The mammals and life zones of Oregon. U.S. Bur. Biol. Survey North

Amer. Fauna 55, 416 pp., illus.

Bailey, Virginia L., and Bailey, Harold E.
1949, Woody plants of the western national parks. Amer. Midland Nat. Monog.
4, 274 pp.

Baker, Frederick S.
1949. A revised tolerance table. Jour. Forestry 47: 179-181.

Pacific silver fir is rated tolerant in this five-class tolerance table: very
tolerant, tolerant, intermediate, intolerant, and very intolerant.

Baker, William H.
1951. Plants of Fairview Mountain, Calapooya Range, Oregon, Amer. Midland
Nat. 46: 132-173, illus.

Pacific silver fir is a common tree in the Canadian Zone on this 5, 933-foot
peak located in southeastern Lane County, Oreg.

Balfour, F. R. S.
1915. The trees and shrubs of the Pacific Coast. Jour. Hort. Soc. London 41:

21-27.

Ballard, Pat.
1954, A Christmas tree with a future. Univ. Wash. Arbor. Bul. 17: 82, 83, 94.

Barnes, Irston R.
1955, Glacier Peak--wilderness wonderland. Mazama 37(13): 40-43, illus.
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Barton, G. M., and Gardner, J. A. F.
1962. The occurrence of matairesinol in mountain hemlock (Tsuga mertensiana),
western hemlock (7. heterophylla) and balsam (4bies amabilis,.
Jour. Organ. Chem. 27: 322-323.

Becking, R. W.
1956. Die natirlichen Douglasien-Waldgesellschaften Washingtons und Oregons.
Allg. Forst-u., Jagdztg. 127: 42-56, illus.

A classification of the Douglas-fir forests of the west side of the Cascade
Range according to the Braun-Blanquet system. The Montane sword fern-Douglas-fir
and Montane salal-Douglas-fir associations are both characterized by the presence of
Pacific silver fir.

Benson, Gilbert Thereon.
1930. The trees and shrubs of western Oregon. Contrib., Dudley Herb. Stanford
Univ. v. 2, 170 pp., illus. Stanford University: Stanford University
Press.

Synonymy, type locality, range, and list of cited specimens (mostly from the
Dudley Herbarium). Pacific silver fir is found generally in the Canadian Zone in the
Cascade Range at 2,000- to 6,000-foot elevation as far south as the divide between
the Rogue and Umpqua Rivers just north of Crater Lake. It is most abundant on the
Western slopes, but is found on the east side of the Cascade crest at higher elevations.

Berger, John M.
1962. Forest statistics for Okanogan County, Washington. U.S. Forest Serv.
Pac. NW. Forest & Range Expt. Sta. Forest Survey Rpt. 139, 29 pp.,
illus.

In 1959, there were an estimated 12 million board feet of live Pacific silver
fir sawtimber and 5 million cubic feet of growing stock (up to 4 inches minimum top)
on commercial forest land in Okanogan County.

Besley, Lowell.
1959. Relationships between wood fibre properties and paper quality. Pulp &
Paper Res. Inst. Canada Tech. Rpt. 156 (Woodlands Res. Index 114),
19 pp.

Wood properties data for Canadian species, including Pacific silver fir,
compiled from several references.

Betts, H. S.
1929. The strength of North American woods. U.S. Dept. Agr. Misc. Pub. 46,

18 pp.

1945. White fir, Forest Serv., U.S. Dept. Agr. American Woods. 12pp., illus.

Betts, Harold S.
1917. The seasoning of wood. U.S. Dept. Agr. Bul. 552, 28 pp., illus.

Bickford, C. A., Clarke, S. C., and Jahn, E. C.
1934, A study of the nature of certain fir (AbZies) oleoresins. Fifth Pac. Sci.
Cong. Proc. (1933) 5: 3941-3948.



37. Bier, J. E., and Buckland, D. C.

1947. Relation of research in forest pathology to the management of second
growth forests. I. Poria weirii root rot, an important disease
affecting immature stands of Douglas fir., Brit. Columbia Lumber-
man 31(2): 49-51, 64, 66, illus.

38. Salisbury, P. J., and Waldie, R. A.
1948. Studies in forest pathology. V. Decay in fir, Abies lasiocarpa and
A. amabilis, in the Upper Fraser region of British Columbia. Canada
Dept. Agr. Pub. 804 (Tech. Bul. 66), 28 pp., illus.

Scaling and decay loss studies showed that an average of 25 saw-log-size
firs per acre contained an average gross merchantable volume (B.C. log rule) of
4,474 board feet, of which 29 percent was cull. An average of 70 pulpwood-size
trees per acre yielded an average gross merchantable volume of 1,271 cubic feet,
of which 18 percent of actual volume or 43 percent of gross merchantable volume
was cull.

Decay was most pronounced in trees past 80 years of age, and maximum net
periodic increment indicated a pathological rotation of 121 to 140 years of age. Local
volume tables showing deductions in board and cubic feet by diameter classes are in-
cluded. No consistent difference in decay percent was evident between fast- and slow-
growing trees in the same age classes.

Lists 21 wood-destroying fungi found associated with decay in living trees.
Of these the trunk rots Sterewn sanguinolentum, red heart rot, and Echinodontium
tinctorium , brown stringy rot, caused 87 percent of the decay. Root and butt rots
accounted for 10.8 percent of the total loss-- Poria subacida and Polyporus [Polystictus]
abietinus were the most prevalent of this group.

39, Blair, Sir James Hunter.
1946, Frost damage to woodlands on Blairquhan Estate in April, 1945. Scot.
Forestry Jour. 60: 38-43.

40, Boulger, G. S.
1908. Wood; a manual of the natural history and industrial applications of the
timbers of commerce. Ed. 2, 348 pp., illus. London: Edward
Arnold.

41. Bowers, Nathan A.
1942, Cone-bearing trees of the Pacific Coast. 169 pp., illus. New York,
London: Whittlesey House, McGraw-Hill Book Co.

42. Boyce, J. S.
1926. Diseases of commercially important conifers in the Pacific Northwest.
U.S. Dept. Agr. Bur. Plant Indus., 37 pp.

The following fungi commonly attack the A4bies (Pacific silver fir included)
in the Pacific Northwest: Echinodontium tinctoriwm, Polyporus sulphureus, Hypodermella
abtetis-concoloris and Hypoderma robustum, Melampsorella elatina and various species
of needle rust fungi.

43,
1927. Losses in windthrown timber. Timberman 28(10): 178, 180, 182, 184
186, illus.
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Examinations were made periodically on the deterioration rate of timber
windthrown in 1921. By 1926 western hemlock and Pacific silver fir were completely
unmerchantable, Sitka spruce losses were heavy, and losses in Douglas-fir and west-
ern redcedar were comparatively small.

Boyce, J. S.
1929. Deterioration of wind thrown timber on the Olympic Peninsula, Washington,
U.S. Dept. Agr. Tech. Bul. 104, 28 pp., illus.

Measurements of wood deterioration were made during the summer of 1926
on windthrown (January 29, 1921) western hemlock, Douglas-fir, western redcedar,
Pacific silver fir, and Sitka spruce. Pacific silver fir's deterioration rate was ex-
ceeded only by that of western hemlock, and timber of both species was nonsalvageable.
The sapwood of all species was destroyed, and considerable heartwood of Sitka spruce,
Pacific silver fir, and hemlock had rotted. Eleven species of wood-destroying fungi
were found attacking the silver fir trees. Those found on more than 10 percent of
Pacific silver fir trees were: Fomes pinicola, 70 percent of the trees; Fomes applanatus,
49.0 percent; Polystictus abietinus , 48 percent; Ganoderma oregonense, 29 percent,
Fomes annosus, 16.0 percent; Fomes roseus and Polystictus versicolor, 16.0 percent.

1930. Decay in Pacific Northwest conifers. Yale Univ. Osborn Bot. Lab. Bul. 1,

51 pp., illus.

Notes on decays of various northwestern species. Pacific silver fir is
attacked by brown stringy rot (Echinodontiun tinctorium), red ring rot, red-brown
butt rot, and brown crumbly rot and possibly brown cubical rot caused by sulphur
fungus as well.

1943, Host relationships and distribution of conifer rusts in the United States
and Canada. Conn. Acad. Arts Sci. Trans. 35: 329-482.

Various stages of the following rust fungi have been recorded on Pacific
silver fir: Calyptospora goeppertiana Kihn, Hyalopsora aspidiotus (Peck) Magnus,
Melampsorella cerastii (Pers.) Schroet., Milesia fructuosa Faull, Peridermium rugosum

Jacks,, Pucciniastrum abieti-chamaenerii Kleb., Pucciniastrum myrtilli (Schum.) Arth.,
and Uredinopsis macrosperma (Cooke) Magn.

1961. Forest pathology. Ed. 3. 572 pp., illus. New York and London: McGraw-

Hill Book Co.

Bray, Mark W., Martin, J. S., and Schwartz, S. L.
1939. Sulphate pulping of silver fir. Effect of chemical concentration and of
wood selection on yield and pulp quality. Paper Trade Jour. 109(18):
29-36, illus. (TAPPI Sec.: 233-240)

Pacific silver fir is suitable for the production of both strong kraft and easy-
bleaching sulphate pulps. Upper logs and slabwood gave higher yields of pulp and
stronger fibers than butt log and heartwood material for kraft and bleachable sulphate
pulps.



49, Bray, Mark W., and Martin, J. Stanley.
1947. Sulphate pulping of Douglas-fir, western hemlock, Pacific silver fir, and
western redcedar logging and sawmill waste. U.S. Forest Prod.
Lab. Rpt. R1641, 10 pp.

Logging and sawmill wastes of these species are suitable for the production
of good quality kraft and bleachable sulphate pulps.

Higher yields of kraft pulps, based on moisture-free weights, were obtained
from western hemlock and Pacific silver fir than from Douglas-fir; however, Douglas-
fir excelled in yield per unit volume of wood.

50. Brayshaw, T. C.
1960. Key to the native trees of Canada. Canada Dept. Forestry Bul. 125, 43 pp.,
illus.

51. Brink, V. C.
1959. A directional change in the subalpine forest-heath ecotone in Garibaldi
Park, British Columbia. Ecology 40: 10-16, illus.

52 and Biller, K.
1963. An unusual leaf inversion in amabilis fir. Canad. Field Nat. 77(1): 61-62.

53. British Columbia Department of Lands.
1929. Report of the Forest Branch for the year ended December 31st, 1928.
54 pp., illus.

54.
1931. Report of the Forest Branch for the year ended December 31st, 1930.
55 pp., illus.
55,
1932, Report of the Forest Branch for the year ended December 31st, 1931.
52 pp., illus.
56.
1933. Report of the Forest Branch for the year ended December 31st, 1932.
38 pp., illus.
57
1934, Report of the Forest Branch for the year ended December 31st, 1933.
39 pp., illus.
58.
1935. Report of the Forest Branch for the year ended December 31st, 1934.
39 pp., illus.
59.
1936. Report of the Forest Branch for the year ended December 31st, 1935,
37 pp.
60.

1937. Report of the Forest Branch for the year ended December 31st, 1936.
44 pp., illus.



61. British Columbia Department of Lands.
1938. Report of the Forest Branch for the year ended December 31st, 1937.
45 pp., illus.

62.
1939. Report of the Forest Branch for the year ended December 31st, 1938.
58 pp., illus.
63.
1940. Report of the Forest Branch for the year ended December 31st, 1939.
57 pp., illus.
64.

1942. Report of the Forest Branch for the year ended December 31st, 1941.
55 pp., illus.

65. British Columbia Department of Lands and Forests.
1948. Report of the Forest Service, Year ended December 31lst, 1947. 111 pp.,
illus.

Contains a volume table for mature coast balsam which probably is mainly
Pacific silver fir.

66.
1950. Report of the Forest Service., Year ended December 31st, 1949. 141 pp.,
illus.

Preliminary investigations into decay of western hemlock and Pacific silver
fir in the Prince Rupert Forest District showed stand losses of 60 and 49 percent in
hemlock and Pacific silver fir, respectively. Decay losses averaged 51 and 44 per-
cent in western hemlock and Pacific silver fir trees, respectively.

67.

1951. Report of the Forest Service., Year ended December 31st, 1950. 133 pp.,
illus.

68.
1952. Report of the Forest Service. Year ended December 31st, 1951. 153 pp.,
illus.

The forest associations on the west coast of Vancouver Island were divided
into two categories: group A, associations maintained by denuding factors (princi-
pally fire) recurring every 300 to 500 years, and group B, associations capable of
being maintained in the long-continued absence of denuding factors.

Pacific silver fir is a characteristic species of the latter category and occurs
in the dominant canopy of the (1) Deerfern-Three-leaved Collwort-Beech fern Associ-
ation and (2) the Vaccinium-Moss-Deerfern Association, is capable of attaining domi-
nance in the (3) Vaccinium-Bunchberry Association; and occurs in the lower strata of
the (4) Salal- Bunchberry-Sphagnum Association.

69.
1953. Report of the Forest Service. Year ended December 31st, 1952, 171 pp.,
illus.
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British Columbia Department of Lands and Forests.
1955. Report of the Forest Service. Year ended December 31st, 1954. 147 pp.,

illus.

illus.

1957. Report of the Forest Service. Year ended December 31st, 1956. 149 pp.,

Contains tables of diameter class net volume factors for coniferous trees
with or without visible signs of decay. Coast balsam is presumably mainly Pacific

silver fir.

illus.

illus.

1959. Report of the Forest Service. Year ended December 31st, 1958, 125 pp.,

1960. Report of the Forest Service. Year ended December 31st, 1959. 127 pp.,

Britton, Nathaniel Lord, and Shafer, John Adolph.
1908. North American trees; being descriptions and illustrations of the trees
growing independently of cultivation in North America, north of
Mexico and the West Indies. 894 pp., illus. New York: Henry

Holt & Co.

Brockman, C. Frank.

1933, The forests of Mt. Rainier. Nat. Hist. 33: 523-532, illus.

1947. Flora of Mount Rainier National Park. U.S. Dept. Int., 170 pp., illus.

Pacific silver fir is one of the most widely distributed tree species in the
park. It is typical of the Canadian Zone and occurs up to the lower limits of the

Hudsonian Zone.

1949, Conifers of the Cascades. Univ. Wash. Arbor. Bul. 12:11-13, 31, illus.

A general listing of species and their habitats along the Cascade Range from
Mount Baker in Washington to Mount Lassen in California. Pacific silver fir is the
dominant true fir in the Cascades near the middle elevations.

Washington Press.

1949, Trees of Mount Rainier National Park. 49 pp., illus. Seattle: University

"Most widely distributed...and...abundant true fir in the state of Washing -
ton...the most common of the true firs in Mount Rainier National Park."

Needles clothe branches thickly, growing from both sides of the twig and
along the top as well., Cones are barrel shaped, deep purple in color, 3 to 6 inches

long, and about 2-1/2 inches wide.

Bark is smooth, ash gray, and distinctly marked

with conspicuous chalky areas; it is rarely furrowed and ridged, and, if so, onlynear

the base.
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Brockman, C. Frank.

1955, Pacific silver fir, Abies amabilis (Dougl.) Forbes. Univ. Wash. Arbor.
Bul. 18(4): 97, illus.

A general description of the gross botanical characteristics of Pacific silver
fir and a comparison of these with the botanical characteristics of common true fir
associates that may be confused with it. The role of the beetle, Pseudohylesinus sp.,
in logging Pacific silver fir is mentioned.

Foliage of Pacific silver fir grows from the top as well as the sides of the
branches--sometimes hiding the twig--a feature distinguishing it from grand fir whose
foliage grows only from the sides of the branch. Pacific silver fir is stomatiferous
only on the lower surface of its foliage, whereas noble and alpine fir foliage has
stomates on all surfaces. In addition, the individual leaves of noble fir are usually
plump or angular in cross section while the leaves of silver fir are flat.

The cones of Pacific silver fir are deep purple in color, cylindrical, and
3-1/2 to 6 inches long. Subalpine fir cones, though purple, are smaller and different
in shape; grand fir cones are green and smaller; noble fir cones are larger, columnar
in form, and their overlapping green bracts extend from between the cone scales,
covering the cones.

Browne, J. E.
1962. Standard cubic-foot volume tables for the commercial tree species of
British Columbia, 1962. Brit. Columbia Forest Serv., 107 pp.

Brush, Warren D.
1945, Silver fir, Abies amabilis (Dougl.) Forb. Amer. Forests 51: 498-499,
illus.

A general description of the species and its silvical characteristics.

Brydon, James E., Dore, William G., and Clark, John S.
1963, Silicified plant asterosclereids preserved in soil, Soil Sci. Soc. Amer.
Proc. 27: 476-477, illus.

Tests with plant material of several species including Pacific silver fir
indicated that only Douglas-fir yielded opal particles resembling those found in a
soil on Vancouver Island.

Buchanan, T. S.

1940. Fungi causing decay in wind-thrown Northwest conifers. Jour. Forestry
38: 276-281.

An evaluation of the fungi causing decay in timber windthrown in 1921 and
examined in 1926, 1929, and 1936. Pacific silver fir was examined only in 1926.
At that time, it had the greatest variety of sporophores on a higher percentage of
trees (99 percent) than any of the other species, and 54 percent of Pacific silver fir
cubic-foot volume was lost. Of the three most important fungi, Fomes pinicola was
present on 70 percent of the trees, decaying 28 percent of the volume; F. applanatus
on 49 percent of the trees, decaying 33 percent of the volume; Polyporus abietinus on
48 percent of the trees, decaying 14 percent of the volume.
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84, Buchanan, T. S.
1948. Poria weirii: Its occurrence and behavior on species other than cedars.
Northwest Sci. 22: 7-12.

85, and Englerth, G. H.
1940. Decay and other volume losses in wind-thrown timber on the Olympic
Peninsula, Wash. U.S. Dept. Agr. Tech. Bul. 733, 30 pp., illus.

A continuation of Boyce's study (cf. ref. 41). The results are practically
the same.

86. and Englerth, G. H.
1943, Deterioration of Olympic wind thrown timber. Timberman 44(8): 24, 26,
28, 30, illus.

Popularized version of the information presented in the U.S. Dept. Agr.
Tech. Bul. 733.

87. Buckhorn, W. J., and Lauterbach, Paul G.
1957. Timing of aerial surveys for the balsam woolly aphid.* U.S. Forest Serv.
Pac. NW. Forest & Range Expt. Sta. Res. Note 142, 2 pp.

88. and Orr, P. W.
1959. Forest insect conditions in the Pacific Northwest during 1958.* U.S.
Forest Serv. Pac. NW. Forest & Range Expt. Sta., 41 pp., illus.

89. and Orr, P. W.
1959. Forest insect conditions in the Pacific Northwest during 1959.* U.S.
Forest Serv. Pac. NW. Forest & Range Expt. Sta., 37 pp., illus.

90. and Orr, P. W.
1961. Forest insect conditions in the Pacific Northwest during 1960* U.S.
Forest Serv. Pacific NW. Forest & Range Expt. Sta., 40 pp., illus.

91l. and Orr, P. W.
1962. Forest insect conditions in the Pacific Northwest during 1961* U.S.
Forest Serv. Region 6, 41 pp., illus.

92. Buckland, D. C., Foster, R. E., and Nordin, V. J.
1949. Studies in forest pathology. VII. Decay in western hemlock and fir in
the Franklin River area, British Columbia. Canad. Jour. Res. C,
27: 312-331, illus.

An investigation of decay in true firs (primarily Pacific silver fir) and
western hemlock in the Juan de Fuca forest region on southern Vancouver Island,
B. C. Poria subacida accounted for 17.7 percent, Armillaria mellea 6.6 percent,
and Fomes annosus 3.0 percent of the infections occurring in the fir, all three as
root or butt rots. Poria weirii caused 2.2 percent of the infections in western
hemlock but none in the fir. Fomes pinicola was the most important trunk rot,
accounting for 19.7 percent of all infections. Other organisms occurring in the
trunk and their percent of all infections were: Stereum abietinum, 15.1 percent, and
Hydnum abietis, 5.6 percent. In fir, trunk infections were 53.0 percent of the total,
root and butt infections 41.9 percent, and sap rots 5.1 percent. Almost two-thirds
of the infections entered through scars.
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96.

97.

98.

99.

In terms of loss through decay, Fomes pinicola was most important,
causing 40.5 percent of the total decay volume in fir, Hydnum abietis was next in
importance, causing 12.1 percent, and Poria subacida was third with 11.5 percent,
Fomes pini, of importance in western hemlock stands, was a minor cause of loss in
fir,

Studies of decay in relation to age showed fir to be a shorter lived tree
than western hemlock. Below 300 years of age, fir was more resistant than hem-
lock, but beyond that age incidence of decay was greater in fir, all trees over 400
years old being infected. Tables showing the relation between age and volume of
decay are also included., Decay volume goes from O percent at 75 years to 11.3
percent at 275 and 39. 6 percent at 375 years. The relation of decay to diameter is
also tabulated and plotted. Attempts to relate decay to rate of growth were not
successful.

Actual volumes of fir utilized by a logging company in the area were 84 per-
cent of the average gross board-foot volumes to a 10-inch top, or 89 percent of the
net volume. Losses other than through decay were mostly top breakage in fir.

Buell, Edward D.
1938. Forest statistics for Clatsop County, Oregon.* U.S. Forest Serv. Pac.
NW. Forest & Range Expt. Sta., 11 pp., illus.

1941, Forest statistics for Polk County, Oregon.* U.S, Forest Serv. Pac. NW.
Forest & Range Expt. Sta. Forest Survey Rpt. 83, 14 pp., illus.

Buffam, P. E.
1962. Observations on the effectiveness and biology of the European predator
Laricobius erichsonii Rosen. (Coleoptera: Derodontidae) in Oregon
and Washington. Canad. Ent. 94: 461-472, illus.

Burden, F. P., Naden, G. R., and Caverhill, P. Z.
1928. Forests and forestry in British Columbia. Brit. Columbia Dept. Lands
Forest Branch, 33 pp., illus.

Burns, Findley.
1911. The Olympic National Forest: Its resources and their management.
U.S. Dept. Agr. Forest Serv. Bul. 89, 20 pp., illus.

Pacific silver fir is generally confined to the western and southern portions
of the forest, where it grows in two silvicultural types: the foothill or lower type
and the upper-slope or subalpine type. Pacific silver fir and grand fir are estimated
to comprise 15 percent of the total merchantable timber in the forest.

Canada Department of Agriculture.
1942. Twenty-first annual report of the Canadian plant disease survey, 1941,
102 pp.

Poria weirii is reported killing Pacific silver fir at elevations of 3,000 to
4,000 feet near Youbou, B. C. )

Canada Department of Interior.

1917. Canadian woods for structural timbers. Forestry Branch Bul. 59, 44 pp.,
illus.
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100.

101.

102.

103.

104.

105.

106.

Canada Department of Mines and Resources.
1941. Report of the lands, parks and forest branch for the fiscal year ended

March 31, 1940. Ann. Rpt., pp. 60-135.

Canada Department of Northern Affairs and National Resources.
1956. Strength and related properties of woods grown in Canada. Forestry
Branch Forest Prod. Lab. Tech. Note 3, 7 pp.

Canada Department of Resources and Development Forestry Branch.
1951. Canadian woods--their properties and uses. Ed. 2, 367 pp., illus.
Ottawa: Edmond Cloutier, King's Printer and Controller of
Stationery.

Canada Dominion Forest Service.
1961. Native trees of Canada., Canada Dept. Mines and Resources, Dominion

Forest Serv. Bul. 61, ed. 6, 291 pp., illus.

Carl, G. Clifford, Guiguet, C. J., and Hardy, George A.
1952. A natural history survey of the Manning Park area, British Columbia.
Brit. Columbia Provisnl. Mus. Occas. Papers 9, 130 pp., illus.

Carlberg, G. L., and Kurth, E. F.
1960. Extractives from the western true firs. TAPPI 43: 982-988, illus.

Extractives from Pacific silver fir, noble fir, white fir, and grand fir
were comparatively examined for their composition in an attempt to find differences
on which to base a distinquishing chemical test. No distinguishing differences were
found in the extractives from the wood of these species. Paper chromatography in-
dicated that only Pacific silver fir may have a component that is different from the
other species.

Carpenter, Stanley Barton.
1961. A description of the Pacific silver fir-hemlock forest on the western
slopes of the Cascade Mountains in the vicinity of Mount Rainier,
Washington. 55 pp., illus. Unpublished M. S. thesis on file at
Univ. Wash.

An analysis of five forest community types occurring in the Mount Rainier
area. Types are segregated on the basis of elevation, species composition, and
stand structure.

Pacific silver fir is present mainly as an understory species in the
Canadian-Humid Transition Zones between 3,000 and 3, 500 feet. The dominant
tree species in this area are western hemlock, western redcedar, and sometimes
Douglas-fir, Soils are deep and of good quality. Litter accumulates to depths of
3 to 4 inches. At 3,500 to 4,000 feet, Pacific silver fir and western hemlock domi-
nate the stand canopy; silver fir also dominates the understory, although hemlock
is present, Alaska-cedar, noble fir, and Douglas-fir are present as minor com-
ponents. Soil characteristics and litter depths are approximately the same. From
4,000 to 4, 600 feet, the forest stands are composed almost entirely of Pacific sil-
ver fir. Occasional specimens of subalpine fir, mountain hemlock, and Alaska-
cedar are scattered through the stand, and western hemlock occurs sparsely in
the understory. The soils are shallow podsols and the litter layer is 4 to 5 inches
deep. From 4, 600 to 5,000 feet, the forests gradually become more open, resem-
bling those found in the Hudsonian Zone. Pacific silver fir is present but does not

-] 3



107.

108.

109.

111.

112,

dominate, Western white pine, Alaska-cedar, Douglas-fir, mountain hemlock, and
subalpine fir are present. The soils are extremely shallow; no organic layer is
present. Meadow vegetation is found between and under the scattered trees.

Ceballos y Fernandez de Cordoba, Luis.
1958. Los abetos del mundo. Montes (Madrid) 14(80): 91-102, illus.

Contains generalized distribution maps of some of the world's more
commercially important species of true firs, Pacific silver fir included.

Chamberlin, Willard Joseph.
1918. Bark beetles infesting the Douglas-fir. Oreg. Agr. Col. Expt. Sta.
Bul. 147, 40 pp., illus.

Chamberlin, W. J.
1958. The Scolytoidea of the Northwest; Oregon, Washington, Idaho and
British Columbia. 208 pp., illus. Corvallis: Oregon State College.

Chang, Ying-Pe.
1954, Bark structure of North American conifers. U.S. Dept. Agr. Tech.
Bul. 1095, 86 pp., illus.

Childs, T. W., and Clark, J. W,
1953, Decay of wind-thrown timber in western Washington and northwestern
Oregon. U.S. Bur. Plant Indus. Forest Path. Spec. Release 40,
20 pp., illus.

Graphs and tabulated data provide information on rates of decay in wind-
thrown Douglas-fir, Sitka spruce, western hemlock, and Pacific silver fir. Pacific
silver fir decays rapidly compared with associated species.

Chittenden, F. J., ed.
1931, Conifers in cultivation: the report of the conifer conference held by the
Royal Horticultural Society. 634 pp., illus. London: Royal Horti-
cultural Society. A

Contains listings of the largest trees of each species planted in Britain and
the important books on the subject published between 1553 and 1931.

Contains many pieces of information concerning the relative success of
Pacific silver fir in many parts of Great Britain, the history of its identification by
early botanists, and its economic value.

Clark, Donald H.
1946. Methods for processing secondary species for wood shingles. Jour.
Forestry 44: 878-880.

Pacific silver fir shingles treated with a combination of urea,
dimethylolurea, and a plasticising agent, may compete successfully with other
roofing materials.

Clifford, N.

1957, Timber identification for the builder and architect. 141 pp., illus.
London: Leonard Hill Ltd.
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115. Coleman, W.
1889. On conifers. Jour. Roy. Hort. Soc. London 11: 320-339.

Remarks on the selection of coniferous species, sites and planting pro-
cedures, and general horticultural information for establishing pinetums. Pacific
silver fir is mentioned as a suitable species.

116. Collingwood, G. H., and Brush, Warren D.
1955. Knowing your trees. New and rev. ed., 328 pp., illus. Washington,
D. C.: American Forestry Association.

117. Coltman-Rogers, Charles.
1920. Conifers and their characteristics. 333 pp., illus. New York: The

Macmeillan Co.

118. Condon, Thomas.
[n.d.] The forest trees of Oregon. I1I, III. West. Amer. Sci. 7: 115-117;
142-143.

119, Cooke, M. C.
1905. Fungoid pests of forest trees. Jour. Roy. Hort. Soc. London 29:

361-391.

Silver fir cluster-cups are discussed on p. 386. decidiun pseudo-columare
(Kuhn), known in Great Britain as Peridermium colwmnare, occurs on Pacific silver
fir in Britain and Germany.

120. Cooke, Wm. Bridge.
1962, On the flora of the Cascade Mountains. Wasmann Jour. Biol. 20: 1-67.

A comparison of the floras of Mount Baker, Mount Rainier, Mount Mazama
(Crater Lake), Mount Shasta, and Mount Lassen. Pacific silver fir is found on the
first two mountains listed.

121. and Shaw, Charles Gardner.
1952-53, The Suksdorf fungus collections. Wash. State Col. Res. Studies
20: 135-145; 21: 3-57.

The following fungal species were collected on Pacific silver fir:
Hypoderma robustum v. Tub., Lophodermium consociatum Darker, Corticiwn radiosum Fr.

122, Cooper, W. S.
1957. Vegetation of the Northwest-American province. Pac. Sci. Cong. Proc.
8(4): 133-138.

123, Coulter, W. K.
1954. Silver fir beetles (Pseudohylesinus). NW. Forest Pest Leaflet 1, 4 pp.
[unnumbered]. Portland, Oreg.: Industrial Forestry Association.

124, and Hunt, John.
1953. Progress report; Pseudohylesinus bark beetles in silver fir in the State
of Washington, 1949-1952. U.S. Bur. Ent. Plant Quar. Forest
Insect Lab. unpublished office rpt., 24 pp., illus. Portland, Oreg.
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125,

126.

127.

128.

129.

130.

131.

132,

A discussion of the severe damage to mature and overmature Pacific silver
fir trees in mixed stands caused by an association of bark beetles, Pseudohylesinus
granulatus Lec. and P. grandis Sw., and parasitic fungi, principally Armillaria
mellea. It appears that the fungus assists the beetles in overcoming the host re-
sistance and providing favorable food for developing larvae; the insects provide the
fungus with avenues of entry into the tree and are a partial means of dispersal. The
success of this association appears related to host vigor. Effectiveness of control
by salvage logging is limited, and increased utilization of the timber resource is
stressed.

Other fungi found associated with the bark beetles are: Fomes annosus, Poria
weirii, and Poria subacida.

Cowlin, R. W., Moravets, F. L., and Forest Survey Staff.
1937. Timber volume and type acreage on the national forests of the North
Pacific Region, from the inventory phase of the forest survey. U.S.
Forest Serv. Pac. NW. Forest & Range Expt. Sta. Forest Res.
Notes 22, 6 pp. plus 10 tables, illus.

Cox, William T.
1911. Reforestation on the national forests. Pt., 1--Collection of seed. Pt. 2--
Direct seeding. U.S. Dept. Agr. Forest Serv. Bul. 98, 57 pp.,illus.

Currier, Raymond A.
1963. Compressibility and bond quality of western softwood veneers. Forest
Prod. Jour. 13(2): 71-80.

Compressibility and panel thickness during hot pressing and after recon-
ditioning were determined for Pacific silver fir veneer bonded with interior blood
glue and exterior phenolic glue. Bond quality was ascertained by standard test
methods.

Curtis, Carlton C., and Bausor, S. C.
1943, The complete guide to North American trees. 337 pp., illus. New York:
New Home Library.

Dallimore, W., and Jackson, A. Bruce.
1948. A handbook of Coniferae including Ginkgoaceae. Ed. 3, 682 pp., illus.
London: Edward Arnold & Co.

Darker, Grant Dooks.
1932, The Hypodermataceae of conifers. Arnold Arboretum Contrib. 1, 131 pp.,
illus.

The following rusts have been found on Pacific silver fir: Hypoderma robustum
v. Tubeuf, Hypodermella punctata, sp. nov., Hypodermella abietis-concoloris (Mayr)
Dearn., Lophodermium uncinatun, sp. nov., Lophodermium autummale, sp. nov.,
Lophodermium consociatum, sp. nov.

Davidson, J.
1931, The flora of British Columbia. Jour. Roy. Hort. Soc., London 56: 201-
206.

Davidson, John, and Abercrombie, Ivy.

1927. Conifers, junipers and yew: gymnosperms of British Columbia. 72 pp.,
illus. London: T. Fisher Unwin Ltd.
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133, Davidson, John G. N.
1961. A nutritional study of grand fir and amabilis fir in the greenhouse. Un-
published M. S. thesis on file Univ. Brit. Columbia, 177 pp., illus.

The effects of deficiencies of nitrogen, phosphorus, potassium, calcium,
magnesium, and sulphur on the growth and development of Pacific silver fir and
grand fir seedlings were studied. These deficiencies caused a significant reduction
of growth of both species, except in the low sulphur treatment which was probably
contaminated. Deficiencies of these elements affected the root/shoot and foliage/stem
ratios and produced a reduction in the total moisture content.

Foliage analyses revealed that in each case the total concentration of the
deficient element was much reduced. The grand fir foliage concentrations were
consistently higher than for amabilis fir and were influenced more greatly by the
treatments.

Each deficiency produced a different visual effect. These were documented
photographically, chiefly in color. The actual colors of symptoms were not specific,
but the patterns generally were. Diagnostic keys to the deficiency symptoms were
prepared. Magnesium and phosphorus symptoms were very distinctive, potassium
and calcium were usually so, and nitrogen was the least. An unreported type of
calcium deficiency symptom was observed and described.

No single criterion expressed the net result of any treatment. Deficiency
symptoms changed with time. In general, it was observed that grand fir is more
sensitive to deficiencies than amabilis fir.

134. Day, W. R.
1957. Sitka spruce in British Columbia; a study in forest relationships. Gt.
Brit. Forestry Comn. Bul. 28, 110 pp., illus.

135. Dick, James.
1960. A direct seeding of Pacific silver fir.* Weyerhaeuser Co. Forestry
Res. Center Forestry Res. Note 33, 4 pp.

An experimental seeding of endrin-treated Pacific silver fir and Douglas-
fir seeds and untreated Pacific silver fir seeds resulted in significantly greater
stocking of Douglas-firs. There were no significant differences between treated
and untreated Pacific silver fir seed in stocking of plots.

In order to obtain equivalent quantities of viable seed per acre, Pacific
silver fir seed was sown at the rate of 7 pounds per acre whereas Douglas-fir was
sown at the rate of 0.57 pound per acre. Although Pacific silver fir seed costs
less, the greater quantity of seed made direct seeding of Pacific silver fir six times
more expensive than seeding of Douglas-fir.

136. Dickson, F.
1927. A study of heart-rot in the amabilis fir (4bies amabilis) in the Upper
Fraser region of British Columbia. Unpublished report of the
Dept. Bot., Univ. Brit. Columbia, 44 pp.

A severely suppressed stand of Pacific silver fir, growing beneath
Engelmann spruce in the Aleza Lake district of British Columbia, was heavily
infected with Echinodontium tinctoriwm. Out of the 502 trees examined, 57.7 per-
cent (17.4 percent of the total volume) were defective., Branch stubs were themost
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137

138.

139.

140.

141.

frequent infection courts; other injuries usually served to increase the rate of the
longitudinal spread of the rot. The number of defective trees and the volume of rot
increased with age. No trees below 120 years of age showed infection.

Suggested control measures: heavy cutting of Pacific silver fir in timber
sales, burning of infectious debris, and fire-girdling of all standing defective trees
to prevent further production of sporophores.

Dimock, Edward J., II.
1958, Silvical characteristics of Pacific silver fir. U.S. Forest Serv. Pac.
NW. Forest & Range Expt. Sta. Silvical Series 4, 12 pp., illus.

*

Summarizes the habitat conditions and life history of Pacific silver fir.

Dimpflmeier, R. von.
1957, Winterfrostshaden 1955/56 im forstlichen Exotenversuchsgelande
Grafrath. Forstwiss. Centbl. 76: 174-187, illus.

Pacific silver fir suffered light needle damage from severe frosts. Many
other species, including other true firs, were more heavily damaged.

Dixon, Dorothy.
1961. These are the champs. Amer. Forests 67(1): 40-46, 48-50, illus.

The largest Pacific silver fir known is 245 feet tall, is 26 feet 3 inches in
circumference, has a crown spread of 54 feet, and is located in the Olympic National
Park, Washington.

Dodwell, Arthur, and Rixon, Theodore F.
1900. Olympic Forest Reserve, Washington. U.S. Geol. Survey 21st Ann.
Rpt. 1899-1900, Pt. 5, Forest Reserves: 145-208, illus.

Contains brief general descriptions of the location and boundaries of the
reserve and its natural and cultural features. Data on forest conditions and timber
volumes, which make up the greater portion of the article, are presented by town-
ships. Maps indicating tree species distributions on the reserve are included.

The reserve was heavily forested up to 3,000-foot elevation. The total
volume of timber in the reserve was 37,100 million board feet, Distribution of the
volume by species was estimated as follows: western hemlock, 42 percent; Douglas-
fir, 26 percent; Pacific silver fir, 15 percent; western redcedar, 10 percent; and
Sitka spruce, 7 percent. Pacific silver fir was found at considerable elevations in
the reserve but rarely below 1,500 feet,

and Rixon, Theodore F.
1902. Forest conditions in the Olympic Forest Reserve, Washington. U.S.
Geol. Survey Prof. Paper 7, 110 pp., illus.

Pacific silver fir comprised 18 percent of the total volume of timber on
the reserve and was second only to western hemlock in abundance. It was found
everywhere except on the immediate coast of the Pacific Ocean and on the highest
mountains. It was not found in commercial amounts below 1,500 feet. Average
height was 164 feet and average diameter was 35 inches.
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142,

143.

144.

145.

146.

147.

148.

149.

150.

151.

Douglas-fir Second-Growth Management Committee.
1947. Management of second-growth forests of the Douglas-fir region. U.S.

Forest Serv. Pac. NW. Forest & Range Expt. Sta., 151 pp., illus.

Douglass, Bernard S.
1960. Collecting forest seed cones in the Pacific Northwest.* U.S. Forest
Serv. Region 6, 21 pp., illus.

A popular guide to cone collecting in the Northwest which includes informa-
tion on identification of cones, collection period and cone testing, selection of parent
trees, methods of collection, and care of cones after collecting. Cutting tests of
Pacific silver fir cones should be made by slicing the cone lengthwise about one-
fourth to one-half inch to one side of the core. Seed quality is measured by the per-
cent of exposed seeds that are sound, 50 percent or more constituting a good average.

Dowden, Philip B., and Crosby, David.
1958. The present status of the balsam woolly aphid in the United States. Tenth
Internatl. Cong. Ent. Proc. (1956) 4: 823-825,

Duffield, John W., and Eide, Rex P.
1959. Polyethylene bag packaging of conifer planting stock in the Pacific North-
west. Jour. Forestry 57: 578-579.

Dummer, R. A.
1913, The conifers of the Lindley Herbarium; Botany School, Cambridge.
Jour. Roy. Hort, Soc. London 39: 63-91.

Dunn, Malcolm.
1892, Statistics of conifers in the British Islands. Jour. Roy. Hort. Soc.
London 14: 481-571.

Lists the largest specimens of introduced conifers by counties with their
dimensions, health, and the soil condition in which they are growing. Pacific silver
fir is listed in many counties.

1892. The value in the British Islands of introduced conifers. Jour. Roy. Hort.

Soc. London 14: 73-102.

California red fir was widely distributed in Britain from 1850 onwards as
the "Abies amabilis of Douglas' and is known in many places by that erroneous
name.

Dyer, E. D. A.
1963. Attack and brood production of ambrosia beetles in logging debris.
Canad. Ent. 95: 624-631, illus.

Eades, H. W.

1932, British Columbia softwoods, their decays and natural defects. Canada
Dept. Int. Forest Serv., Bul. 80, 126 pp., illus.

1958. Differentiation of sapwood and heartwood in western hemlock by color
tests. Forest Prod. Jour. 8(3): 104-106.
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152.

153,

154.

155,

156.

157.

158.

159.

Application of the colorimetric agents, perchloric acid, iron, salts, and
the pH indicators bromcresol green and bromphenol blue, showed that true firs
(Pacific silver and grand firs) possess a high proportion of sapwood as does western
hemlock.

Ebell, L. F., and Schmidt, R. L.
196l. The influence of meteorological factors upon dispersal of coniferous

pollen on Vancouver Island, British Columbia. Canada Dept.
Forestry Pub. 1036, 28 pp., illus.

A three-season record is presented of pollen dispersal characteristics of
Douglas-fir and associated species and of meterorological data collected along an
elevational transect. The study centered upon the relationship between temperature
and the production and maturation of male cones. The temperature records indi-
cated a possible relationship between high July temperatures and the dispersion of
pollen in abundance the following year by Douglas-fir, mountain hemlock, and the
three species of true firs (grand fir, Pacific silver fir, and subalpine fir).

The most favorable weather for pollen dispersal occurs when a high pres-
sure system prevails over the area; and the most unfavorable conditions are asso-
ciated with low pressure systems and frontal activity. The duration of pollen
release is greatly influenced by current weather conditions.

Ebell, Lorne F., and Schmidt, Ralph L.
1960. Effect of elevation and climatic factors on production and dispersal of
coniferous tree pollen. (Abs.) Soc. Amer. Foresters Proc. 1959: 39.

Edlin, H. L.
1944, British woodland trees. 182 pp., illus. London: B. T. Batsford Ltd.

Pacific silver fir has been grown as a part tree in Britain since 1830 but
has little potential there as a forest tree.

Eis, Slavoj.
1962. Statistical analysis of several methods for estimation of forest habitats
and tree growth near Vancouver, B. C. Univ. Brit. Columbia
Faculty Forestry Bul. 4, 76 pp., illus.

Eliot, Willard Ayres, and McLean, G. B.
1938. Forest trees of the Pacific coast. New ed., 565 pp., illus. New York:
G. P. Putnam's Sons,

A dendrological reference which provides a description of the range of the
species as well as information on the silvics.

Elliott, Simon B.
1912. The important timber trees of the United States. A manual of practical
forestry. 382 pp., illus. Boston and New York: Houghton Mifflin Co.

Elwes, Henry John, and Henry, Augustine.
1909. The trees of Great Britain & Ireland. v. 4, pp. 713-1000, illus.
Edinburgh: Privately printed.

Empire Forestry Association.

1962. The Commonwealth Forestry handbook, 1962. Ed. 8, rev., 142 pp.
London: Empire Forestry Association.
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160. Engelhardt, N. T.
1957. Pathological deterioration of looper-killed western hemlock on southern

Vancouver Island. Forest Sci. 3: 125-136, illus.

After the second year, decay fungi rapidly penetrated western hemlock
trees and reduced the saw log volume below the point of economic recovery by the
fifth year. The most important decay-causing fungus was Fomes pinicola (Sw.)
Cooke, which accounted for 56 percent of the infections and 81 percent of the decay.
An examination of a few looper-killed Pacific silver firs revealed a deterioration
rate equal to that of western hemlock.

161l. Engelmann, George.
1878. A synopsis of the American firs. Acad. Sci., Trans. St. Louis 3: 593-
602.

The article attempts to subdivide the genus Abies using leaf structure and
length of bracts.

Engelmann, after examining foliage specimens from various botanical
collections, believed that trees cultivated from some of Douglas' Oregon seeds
under the name A. amabilis are variety densiflora of A. grandis. (See next
reference).

162.
1882, Notes on western conifers. Bot. Gaz. 7: 45.

""Abies amabilis (Douglas) Forbes, is not a variety of A. grandis as I had
assumed, but a very distinct species peculiar to the higher mountains of the Cascade
Range from Oregon to British Columbia. It is easily recognized by its dense, dark-
green, glossy leaves, very white underneath, usually emarginate, but on the fertile
branchlets acute; by its large very thick purple cones and oblanceolate acuminate
bracts. "

163. English, Edith Hardin.
1951. The flowering season on Mount Baker. Univ. Wash. Arboretum Bul.
14(3): 8-12.

164.
1958. Plant life of the area surrounding Glacier Peak. Mountaineer 51(4): 28-39.

165. Engstrom, W. H.
1953. Oregon cone crop, 1953.* Oreg. State Bd. Forestry Res. Note 13, 6 pp.,
illus.

166.
1954, Oregon cone crop, 1954.* Oreg. State Bd. Forestry Res. Note 16, 7 pp.

167. Faull, J. H.
1934. The biology of Milesian rusts. Jour. Arnold Arboretum 15: 50-85.

An account of the biology of the fern rusts belonging to the genus Milesia
including a list of hosts. True firs serve as alternate hosts for these fern rusts,
although the various rust species do not appear very host specific. Successful
inoculations of Milesia fructuosa have been made on many firs including Pacific
silver fir, white fir, and California red fir. Some of these rusts are a potential
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168.

169.

170.

171.

172,

173.

hazard to natural regeneration of true firs and kill or reduce the growth of seedlings
and saplings associated with rust-infected ferns.

Ferguson, J. W.
1939. How to identify Oregon trees. Oreg. State Bd. Forestry, 15 pp.

Ferre, Y. de.
1952, Les formes de jeunesse des Abiétacées. Ontogénie-phylogénie.
Toulouse Univ. Lab. Forest. Trav., tome 2, v. 3, art. 1, 284 pp.,
illus.

Flett, J. B.
1922, Features of the flora of Mount Rainier National Park. U.S. Dept. Int.
Natl. Park Serv., 50 pp., illus.

Pacific silver fir is sometimes called larch by lumbermen. It is generally
present in the park between elevations of 2,000 and 4, 000 feet.

Forbes, James.
1839. Pinetum Woburnense: or a catalogue of coniferous plants in the collec-
tion of the Duke of Bedford at Woburn Abbey. 226 pp., illus.
London.

A compilation of brief botanical descriptions and notes of various conifers
accompanied by detailed colored drawings of cone, cone scale, leaf, seed, and
branchlet specimens. Contains one of the earliest botanical descriptions of Pacific
silver fir., The accompanying drawings of cone, branchlet, leaves, etc., are not
botanically accurate. The cone, though of correct genus and size, is incorrectly
colored brown instead of purple. The leaves and branchlet resemble those of Picea
not Abies. It appears that the drawing was made from mixed specimens of Abies
and Picea.

Forest Soils Commuittee of the Douglas-fir Region.
1957, An introduction to forest soils of the Douglas-fir region of the Pacific
Northwest. Various paging, illus. Seattle: University Washington.

Foster, R. E., Browne, J. E., and Foster, A. T.
1958. Studies in forest pathology. XIX. Decay of western hemlock and amabilis
fir in the Kitimat region of British Columbia. Canada Dept. Agr.
Pub. 1029, 37 pp., illus.

Measurements of decay incidence and degree are collated with gross vol-
umes of western hemlock and Pacific silver fir logs in two sample areas described
by their vegetative associations: (1) the 'fern' association, western hemlock—
Pacific silver fir—-beech fern-oak fern, and (2) the ''moss'' association, western
hemlock—Pacific silver fir—tall blue bilberry-moss. There was no significant
difference between the associations in the amount of decay. However, western
hemlock reached its best regional development in the fern association, and Pacific
silver fir attained its best regional development in the moss association. In both
associations, hemlock and fir had a history of early suppression and temporary
releases during the first 100 years of their growth.

A tree decadence classification was applicable to both hemlock and Pacific

silver fir and indicated average volumetric losses of approximately 6, 36, and 82
percent for residual, suspect, and dead trees, respectively. Generally, decay
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increased and net volume decreased with increasing age and diameter. However,
subsamples indicated that older surviving trees per se do not necessarily contain
less sound wood than younger trees. Approximately 16 percent of the Pacific silver
fir was scarred, 70 percent of the scar occurring in the bottom 16 feet of the boles.

Echinodontium tinctorium E. & E. was the most important fungus found
attacking living Pacific silver fir, accounting for 41 percent of the infections and
65 percent of the decay. Fomes pini (Thore ex Fr.) Karst. was found in 8 percent
of the infections and caused 13 percent of the decay. Other white rots found, in
order of relative importance, are: Hericiwn sp., Stereum sanguinolentum A. & S. ex
Fr., Fomes annosus Fr., Poria subacida (Pk.) Sacc., Polyporus tomentosus Fr., and
Armillaria mellea (Vahl. ex Fr.) Quil. Brown cubical rots found on fir and listed
in order of their relative importance are: Stereun abietinum Pers. , Fomes pinicola
(Sw. ) Cke., and Polyporus sulphureus Bull. ex Fr.

174. Foster, R. E., Thomas, G. P., and Browne, J. E.
1953, A tree decadence classification for mature coniferous stands. Forestry
Chron. 29: 359-366, illus.

Individual trees in varying stages of susceptibility to and deterioration by
wood-destroying fungi can be classified by the presence or absence of visible ab-
normalities indicative of decay. The classification was composed of: suspect trees,
living trees with one or more abnormalities indicative of decay; residual trees,
living trees with no abnormality indicative of decay; and dead trees.

Of 102 Pacific silver firs from the Kitimat region, 28 percent of the re-
sidual, 63 percent of the suspect, and 100 percent of the dead trees contained
defects. These were associated with 13,1 percent decay in the residual class, 37.7
percent decay in the suspect, and 100 percent decay in the dead trees.

175. Foster, R. E., and Ziller, W. G.
1952, Forest disease survey, British Columbia. Canada Dept. Agr. Forest
Insect and Disease Survey. Ann. Rpt. 1951: 147-154, illus.

Decay losses in Pacific silver fir are not excessively high--they approach
an average cull factor of 30 percent. However, only the younger age and small
diameter classes are entirely free from defect. The Indian paint fungus, Echino-
dontium tinctoriunm Ellis and Everh. and Fomes pini (Thore) Lloyd caused 55 and 17
percent of the total decay.

176. Franco, Joao do Amaral.
1949. Notas nomenclaturais. Soc. Broteriana (Coimbra) B., (ser. 2) 23: 159-
176. [In Portugese. ]

Took up the name Abies grandis for the species universally known as 4.
amabilis and published the new name A. excelsior for the species known as A. grandis.

177.
1950, Abetos. Anais Inst. Superior Agron. vol. 17, 260 pp., illus.

178. Franklin, Jerry F.
1961. A guide to seedling identification for 25 conifers of the Pacific North-
west.* U.S. Forest Serv. Pac. NW. Forest & Range Expt. Sta.,
65 pp., illus.
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179,

180.

181.

182.

183.

184.

Contains information on the seedling characteristics of Pacific silver fir
upto the age of 1 year.

Franklin, Jerry F.
1963. A proposed physiographic subdivision of the true fir-hemlock forests of
the Pacific Northwest. (Abs.) Northwest Sci. 37: 159.

1964. Color of immature cones of several Pacific Northwest conifers. Forest
Sci., 10: 103-104.

Pacific silver fir growing in the Cascade Range of Oregon and Washington
has been observed to produce immature cones of two colors, green and red. The
red form is more abundant. Color variation occurs in the cone bracts; thus, it can
only be observed when the cones are very young.

1964. Douglas' squirrels cut Pacific silver fir cones in the Washington Cascades.
U.S. Forest Serv. Res. Note PNW-15, 3 pp., illus.

Observations in the Washington Cascade Range during 1962 indicate the
Douglas' squirrel directly affects both present and future seed crops of Pacific silver
fir. Squirrels harvest cones by cutting the entire cone-bearing twig rather than by
cutting the cone pedicel. As a result, some of the next year's cone buds are removed
with the present year's cones.

and Trappe, James M.
1963. Plant communities of the northern Cascade Range: a reconnaissance.
(Abs. ) Northwest Sci. 37: 163-164.

Pacific silver fir is a major climax species in both the 4Abies amabilis-Tsuga
mertenstana and Abies amabilis-Tsuga heterophylla zones along much of the crest and
through the western North Cascades. Pacific silver fir is a timberline species
along the westernmost parts of the North Cascades.

Frye, Theodore C., and Rigg, George B,
[n.d.] Northwest Flora. 453 pp. Seattle: University Washington.

Fulling, Edmund H.
1934. Identification, by leaf structure, of the species of 4bies cultivated in
the United States. Torrey Bot. Club Bul. 61: 497-524, illus.

Fulling prepared a key to species of Abies using leaves from sterile branches
and a series of photomicrographs of leaf cross sections. He extensively reviewed
the literature concerning the anatomical specificity of leaf structure and examined
structural variation of particular species. Fulling concluded, at least in regard to
those characters necessary for identification, that structural variation is negligible.
The '"procedure section' of the article fully describes sources and selection of
material and methods and techniques of material preparation.

Abies amabilis: ''Stomata abundant only on lower surface...hypodermal

layer more or less continuous, only an occasional cell or two lacking along upper
surface,...leaves not stomatiferous on upper surface."

-24-



185. Gannett, Henry.
1902. The forests of Oregon. U.S. Geol. Survey Prof. Paper 4, 36 pp., illus.

186.
1902. The forests of Washington; a revision of estimates. U.S. Geol. Survey

Prof. Paper 5, 38 pp., illus.

187. Garman, E. H.
1963. Pocket guide to the trees and shrubs of British Columbia. Brit. Colum-
bia Forest Serv. Pub. B 28 (ed. 3, rev.), 137 pp., illus.

188. Gedney, Donald R., and Mayer, Carl E.
1956. Forest statistics for Hood River County, Oregon.* U.S. Forest Serv.
Pac. NW. Forest & Range Expt. Sta. Forest Survey Rpt. 125,
28 pp., illus.

In 1954, the net volume of live Pacific silver fir sawtimber and growing
stock inventoried on commercial forest land in Hood River County, Oregon, was
399 million board feet (Scribner) and 113 million cubic feet, respectively.

189. and Spada, Benjamin.
1958. Forest statistics for Wasco County, Oregon.* U.S. Forest Serv. Pac.
NW. Forest & Range Expt. Sta. Forest Survey Rpt. 127, 33 pp.,
illus.

In 1954, the net volume of live sawtimber and growing stock of Pacific
silver fir in Wasco County was estimated as 54 million board feet (Scribner) and
32 million cubic feet, respectively.

190. and Twerdal, Melvin P.
1956. Forest statistics for Klickitat County, Washington.* U.S. Forest Serv.
Pac. NW. Forest & Range Expt. Sta. Forest Survey Rpt. 124,
27 pp., illus,

191. Gibson, Henry H.
1913. American forest trees. 708 pp., illus. Chicago: Hardwood Record.

192. Gildemeister, E.
1916. The volatile oils. Ed. 2, v. 2,686 pp., illus. Miltitz near Leipzig:
Schimmel and Co.

193, Gilkey, Helen M., and Powell, Garland M.
1961. Handbook of Northwest flowering plants. Ed. 2, rev., 414 pp., illus.
Portland, Oreg.: Binfords & Mort.

194, Gill, L. S.
1935, Arceuthobium in the United States. Conn. Acad. Arts Sci. Trans. 32:
111-245, illus.

The dwarfmistletoe, Arceuthobium campylopodum, was reported on Pacific
silver fir.

195. Gordon, George.
1875. The Pinetum: Being a synopsis of all the coniferous plants at present
known, with descriptions, history and synonyms and a comprehen-
sive systematic index. Ed. 2, 484 pp. London: Henry G. Bohn.
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196. Gorman, M. W.
1907, Vegetation of the northeast slope of Mount Baker. Mazama 3: 31-48.

Pacific silver fir is present as a minor species below 1, 000-foot elevation,
is common between 1,000 and 4,000 feet, and, with mountain hemlock, is the most
abundant species at 4,000 to 5,000 feet., It is not found above 5,500 feet. Forest
line is at 5,000 feet, tree line at 6, 700 feet, and timberline at 6, 600 feet.

197.
1920. The flora of Mount Hood. Oreg. Out-of-Doors 1: 64-96.

198. Graham, Kenneth.
1945. The current outbreak of defoliating insects in coast hemlock forests of
British Columbia. Part III. Considerations of chemical control.
Brit. Columbia Lumberman 29(4): 38-39, 60, 62, 64, 118, 120,
122, 124, 126, illus.

199, Gratkowski, H. J.
1956. Windthrow around staggered settings in old-growth Douglas-fir. Forest
Sci. 2: 60-74, illus.

A detailed study of wind behavior in eight staggered settings on the H. J.
Andrews Experimental Forest and of factors affecting wind damage to reserve
stands and individual trees.

Windfirmness of species is one of the factors affecting reserve stands. In
this study, western redcedar was found to be the most windfirm species followed by
Douglas-fir, western hemlock, and Pacific silver fir, Hemlock and silver fir were
mainly in the protected understory and, therefore, their root systems were not
adapted to withstand the wind stresses which occur on the clear cut perimeters,

200. Great Britain Department of Scientific and Industrial Research.
1957. A handbook of softwoods. Gt. Brit. Dept. Sci. Indus. Res. Forest Prod.
Res. Bd., 73 pp. London: Her Majesty's Stationery Office.

A general description of the woods, their mechanical and working properties,
uses, durability, resistance to insect attack, botanical ranges, and synonyms. Paci-
fic silver fir is included.

201. Green, George Rex.
1933, Trees of North America (exclusive of Mexico). v. 1, The conifers.
186 pp. Ann Arbor: Edward Bros., Inc.

General dendrological and silvical characteristics of forest trees. A good
reference for synonyms and common names of tree species.,

202, Griffith, B. G.
1934, A pocketguideto thetrees and shrubs of British Columbia. Brit. Colum-
bia Forest Branch, 108 pp.

203, Gruenfeld, J. J., Wright, Ernest, and Coulter, W. K.
1956. Operation counterattack., Timberman 57(12): 92-93, illus.

A general account of the silver fir beetle infestation that began in 1947 in
Skagit County, Washington, and the salvage operations that followed it.
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204.

205.

206.

207.

208.

209.

210,

The beetles, assisted by shoestring root rot fungus, killed 528 million
board feet of timber between 1950 and 1953. In 1954, the infestation covered
652,000 acres but it subsided to 115,000 by 1955. Subsequent deterioration studies
indicated that killed trees must be salvaged within 4 years to yield a 50-percent
lumber recovery and a 70-percent pulp recovery.

Haddock, Philip G.
1961. Coniferous shade trees in suburban development. 37th Natl. Shade Tree
Conf. Proc.: 147-159.

1961. New data on distribution of some true firs of the Pacific Coast. Forest
Sci. 7: 349-351.

Describes the discovery and verification of the occurrence of Pacific silver
fir growing in the Marble Mountains of Siskiyou County, California.

Hale, J. D.
1932. The identification of woods commonly used in Canada. Canada Dept. Int.

Forest Serv. Bul. 81, 48 pp., illus.

Halliday, W. E. D.
1937. A forest classification for Canada. Canada Dept. Mines & Resources
Forest Serv. Bul. 89, 50 pp.

Pacific silver fir is an important component of the southern, central, and
northern sections of the coast forest.

and Brown, A. W. A.
1943, The distribution of some important forest trees in Canada. Ecology 24:
353-373, illus.

In Canada, Pacific silver fir is a Pacific coast species. '""Amabilis fir is a
western American coast radiant that for the most part evidently survived south of
the ice during the Wisconsin glaciation and re-invaded northwards.'" Originally, it
spread from southern Beringia in the D-interglacial period.

Hansbrough, J. R.
1934, Occurrence and parasitism of Aleurodiscus amorphus in North America.

Jour., Forestry 32: 452-458, illus.
Pacific silver fir is a host of this weakly parasitic fungus.

Hansen, Carl.
1892, Pinetum Danicum. Jour. Hort. Soc. London 14: 257-480.

Lists the scientific names of various coniferous species and the early
botanists who described them, contains accounts of their discoveries by botanists,
and describes species habitat and wood characteristics,

Abies amabilis had been described in various publications by Forbes,

Engelmann, Sargent; called Pinus amabilis by Douglas, Picea amabilis by Loudon,
Pinus grandis by Lambert, and Abies grandis var. densiflora by Engelmann.
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212,

213,

214,

215.

216.

217,

The species was discovered along with noble fir by David Douglas on
September 7, 1825, in the Cascades, south of the Grand Rapids of the Columbia
River. Douglas called the first species Pinus amabilis because of its lovely appear-
ance, and the other species Pinus nobilis, a noble tree. Although most of Douglas'
specimens were lost in various mishaps during his long explorations, he was able
to preserve a few which were taken to England.

In 1833, Dr. Lindley transferred P. nobilis and P. grandisto Abies in the
"Penny Cyclopaedia.' In 1839, Forbes cited all three species under the generic
name of Abies in '""Pinetum Woburnense'' and published the name Abies amabilis.

Many botanists, visiting the Northwest, did not see the amabilis fir, al-
though Jeffrey in 1856 reported seeing it in the Fraser River region. Subsequently,
botanists, who catalogued the species, tired of relying upon the statements of
Douglas and Jeffrey and began to ignore the species. Engelmann believed that the
specimens of Douglas and Jeffrey were mixed and that amabilis fir was a fictitious
species. In 1880, Engelmann, Sargent, and Parry, on an extended exploration of the
Pacific Northwest, rediscovered the species on Silver Mountain, near Fort Hope,
Fraser River, between 4,000- and 5,000-foot elevation. Several weeks later,
Sargent again found amabilis fir just south of the Columbia River Cascades near
the area where Douglas first saw the species. Subsequently, in 1885 and 1889, Mr.
and Mrs. Lemmon explored the region and reported that it contained more species
of fir than any other known region--4bies grandis, A. amabilis, A. nobilis, and A.
lasiocarpa (arranged by increasing elevation).

Hansen, Henry P.
1940. Paleoecology of two peat bogs in southwestern British Columbia. Amer.
Jour. Bot, 27:144-149, illus.

1941. Further pollen studies of post Pleistocene bogs in the Puget lowland of
Washington. Torrey Bot. Club Bul. 68: 133-148, illus.

1941. Paleoecology of a bog in the spruce-hemlock climax of the Olympic
Peninsula. Amer. Midland Nat. 25: 290-297, illus.

1942. A pollen study of lake sediments in the lower Willamette Valley of
western Oregon. Torrey Bot.Club Bul. 69: 262-280, illus.

1943. A pollen study of two bogs on Orcas Island, of the San Juan Islands,

Washington. Torrey Bot. Club Bul. 70: 236-243, illus.

1944. Further pollen studies of peat bogs on the Pacific Coast of Oregon and
Washington. Torrey Bot. Club Bul. 71: 627-636, illus.

1947. DPostglacial forest succession, climate, and chronology in the Pacific
Northwest. Amer., Phil. Soc. Trans. v. 37, pt. 1, 130 pp., illus,
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219.

220,

221,

222,

223,

224,

A monographic presentation of the results of a series of pollen analyses of
sediments obtained from lakes and bogs throughout the Pacific Northwest. Summa-
rizes most of the preceding references by Hansen.

Due to the similarity of the Abies pollen-grain size-frequency distributions,
Hansen was not able to accurately distinguish between species so referred to them
collectively as the balsam firs. Generally, they were poorly represented in the
sedimentary columns, and their '"pollen profiles present little that suggests trends
of succession or that can be correlated with the interpreted succession of other
species. "

Hansen, Henry P.
1950. Pollen analysis of three bogs on Vancouver Island, Canada. Jour. Ecol.
38: 270-276, illus.

1955, Postglacial forests in southcentral and central British Columbia. Amer.
Jour. Sci. 253: 640-658, illus.

and Mackin, J. Hoover.
1949. A pre-Wisconsin forest succession in the Puget Lowland, Washington.
Amer. Jour. Sci. 247: 833-855, illus.

Hanzlik, E. J.
1914. The distinguishing features of the true firs (4bies) of western Washington
and Oregon. Soc. Amer. Foresters Proc. 9: 272-277, illus.

Describes the differences between the bark, leaves, cones, and cone bracts
of noble fir, Pacific silver fir, grand fir, and alpine fir.

1925, A preliminary study of the growth of noble fir. Jour. Agr. Res. 31: 929-

934, illus.

1925, A site classification scheme for the western Cascades forest region.
Univ. Wash. Forest Club Quart. 4(1): 5-8.

Hanzlik suggests that the various tree species segregate according to site
quality. Only Douglas-fir, western hemlock, Sitka spruce, Port-Orford-cedar,
and western redcedar are found on site 1, for example. Pacific silver fir occurs
on sites 2, 3, 4, and 5. Hanzlik contends that since all species yield about the same
in pure stands on the same site, the Douglas-fir site tables can be used for sites 1,
2, and 3 and western hemlock and Pacific silver fir curves used for site 4 and site 5,
respectively. According to this scheme, there is no site 1 for Pacific silver fir,
noble fir, mountain hemlock, etc., since these are species not found in the best
sites in the region.

1932, Type successions in the Olympic Mountains., Jour. Forestry 30: 91-93.

Hanzlik describes forest succession in terms of stages in those areas on
the western and southern slopes of the Olympic Mountains where fire or windthrow
has not occurred for 500 or more years. Stage 1 begins with the establishment of
an even-aged, dense Douglas-fir forest following some natural catastrophe. As the
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225,

226,

227,

228.

229.

Douglas-fir stand grows older, its dense crown canopy opens slightly and western
hemlock becomes established as an understory type. When the Douglas-fir overstory
is 300 to 350 years old, the individual trees begin to accrue high-quality growth, al-
though the forest itself is beyond optimum development. The understory hemlocks
are of all sizes and ages up to 200 to 250 years old. Stage 2 begins at this time

with the appearance of Pacific silver fir as understory type to both hemlock and
Douglas-fir. Mortality begins to noticeably reduce the dominant Douglas-fir crown
density. Hemlock gradually fills in the crown space formerly occupied by the Douglas-
fir and becomes a codominant as well as a suppressed species. Stage 3 commences
when the Douglas-firs, now about 500 to 600 years of age, are widely scattered and
comprise only a small number of trees compared with the aggregate. However,

they probably contain upwards to 50 percent of the merchantable volume. The hem-
lock, advanced in age and being much shorter lived, also declines. Pacific silver

fir responds very well to release and fills in the openings created by the mortality

of its two predecessors. In the final stage, Douglas-fir and hemlock occupy a very
small portion of the crown canopy or are entirely lacking, and an uneven-aged stand
of Pacific silver fir dominates the area. Unless some form of catastrophe substan-
tially opens up the stand, Pacific silver fir will occupy any small openings and con-
tinually reestablish itself, thereby excluding the other species.

Hanzlik, E. J.
1936. Amount, growth and yield of pulp species on the Olympic Peninsula.
Pac. Pulp & Paper Indus. 10(5): 27.

Hanzlik, Edward J.
1928. Trees and forests of western United States. 128 pp., illus. Portland,
Oreg.: Dunham Printing Co.

Brief descriptions of forest tree species and their growth and of western
forest regions and National Forests, keys, and forest statistics. The botanical
range of Pacific silver fir extends from southern Alaska southward on both sides of
the Cascades to the vicinity of Crater Lake. The species is found at sea level only
in Alaska and British Columbia--elsewhere, its altitudinal range is between 1, 000
and 5,000 feet, and occasionally 6,000 feet.

In the northern Cascades, Pacific silver fir volume averages 40, 000 to
50,000 board feet per acre. Pacific silver fir regenerates entirely by seed; and
seedlings endure heavy shade, but thrive in the open wherever soil and atmospheric
moisture conditions are sufficient. The wood is soft, easily workable, light in
weight, and is used primarily for pulp; it is also suitable for boxes, interior finish,
and sash and door stock. The Indian paint fungus, Echinodontium tinctorium, is the
principal rot--primarily of trees over 200 years of age.

Hardin, James W.
1960. Workbook for woody plants. 131 pp., illus. Minneapolis: Burgess
Publishing Co.

Harding, A.
1892. Conifers at Orton Longueville. Jour. Hort. Soc. London 14: 67-71.

Harkness, Bernard.

1949. Conifers at Rochester, New York. Univ. Wash. Arboretum Bul. 12(4):
26, 27, 34.
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231.

232,

233.

234,

235,

236.

237,

Harlow, W. M.
1934, The dendrology of the more important trees of the United States. Pt. 2,
Softwoods. Ed. 3, 69 pp., illus. Ann Arbor: Edward Bros.

Harlow, William M., and Harrar, Ellwood, S.
1958. Text book of dendrology. Ed. 4, 561 pp., illus. New York: McGraw-
Hill Book Co., Inc.

A general dendrological reference covering the commercial species of
North America, written primarily for a beginning student in forestry. A general
description of the botanical and silvical features and range of Pacific silver fir is
included.

Harris, J. W. E.
1960. The balsam woolly aphid, Adelges piceae (Ratz), in British Columbia,
1959. Canada Dept. Agr. Div. Forest Biol. Bimo. Prog. Rpt.
16(2): 3-4.

Harshberger, J. W.
1911. Phytogeographic survey of North America. Die Vegetation der Erde,
Bd. 13, 790 pp., Leipzig.

Hartmann, F. K., Querengasser, F., and Jahn, G.
1953. Unterlagen fur den anbau westamerikanischer nadelholzarten in Deutsch-
land. Allg. Forst-u. Jagdztg. 125: 25-48.

Lists the various Pacific Northwest tree species and provides notes on
their geographic distribution, climatic, soil, and light tolerances, growth rates,
common forest tree associates, wood characteristics, and suitability for planting
in Germany. Pacific silver fir appears suitable for planting in the best mountain
drainage sites,

Harvey, Athelstan George.
1947. Douglas of the fir. 290 pp., illus. Cambridge: Harvard University
Press,

Discloses (pp. 58-60) how Douglas named Abies amabilis and Abies nobilis
during an expedition in the Cascades south of the Columbia River. Subsequently,
the existence of Abies amabilis was doubted by botanists until an expedition by Dr.
Engelmann, Parry, and Sargent traced Douglas' old route and rediscovered the
species.

Hayes, G. L.
1959. Forest and forest-land problems of southwestern Oregon.* U.S. Forest
Serv. Pac. NW. Forest & Range Expt. Sta., 54 pp., illus.

Pacific silver fir occurs in southwestern Oregon but is considered commer-
cially unimportant.

Hedgcock, George Grant.
1912. Notes on some diseases of trees in our national forests. II. Phytopathol-

ogy 2: 73-80.

Pacific silver fir is attacked by Polyporus schweinitzii Fr. and Echinodontium
tinectorium E. & E.
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239,

240,

241,

242,

243,

244,

Hedgcock, George Grant.
1914. Notes on some diseases of trees in our national forests. IV. Phyto-
pathology 4: 181-188.

Fomes pinicola Fr. has been reported or collected on Pacific silver fir.

Heinig, Melburn, and Simmonds, F. A,
1948. Length and width of unbleached sulphate pulp fibers from certain western
woods. Paper Indus. & Paper World 30: 738-741, illus.

Pacific silver fir fibers averaged longer and wider than those of Douglas-
fir, western hemlock, and western redcedar.

Henderson, Louis F.
1936. The early flowering of plants in Lane County, Oregon, in 1934, Univ.
Oreg. Monog. Stud. Bot. 1, 16 pp.

Henry, Joseph Kaye.
1915, Flora of southern British Columbia and Vancouver Island, with many

references to Alaska and northern species. 363 pp. Toronto:
W. S. Gage.

Hergert, H. L., and Goldschmid, Otto.
1958. Biogenesis of heartwood and bark constituents. I. A new taxifolin
glucoside. Jour. Organic Chem. 23: 700-704.

Extracts were taken from wood, bark, and/or needle samples of Sitka
spruce, western hemlock, western redcedar, western larch, grand fir, Pacific
silver fir, Atlas cedar, and baldcypress. A trace of taxifolin-3'-glucoside was
found in the needles of Pacific silver fir, but no taxifolin was present in the needles,
bark, sapwood, or heartwood. Additional flavonol glucosides were also present in
Pacific silver fir needles.

Herrin, Charles.
1892. Conifers at Dropmore. Jour. Hort. Soc. London 14: 61-66.

Hetherington, J. C.
1960. E. P. 538--seed dissemination and the influence of weather conditions
on this process on the west coast of Vancouver Island. In Forest
Research Review, year ended March, 1960. Brit. Columbia
Forest Serv., pp. 21-23, illus.

Seed traps were placed in a 70-acre clearing surrounded by timber com-
posed of western hemlock, 45 percent; Pacific silver fir, 40 percent; western
redcedar, 14 percent; and Sitka spruce, 1 percent. Approximately 80,000 western
hemlock, 15,000 western redcedar, and 900 Pacific silver fir seeds were collected,
most of the Pacific silver fir and western redcedar seed falling within the timber.

Seedfall commenced September 16 for Pacific silver fir, September 21 for
western redcedar, and September 23 for western hemlock; the peak seedfall period
occurred at the end of September for Pacific silver fir, in November for western
redcedar, and from November to March for western hemlock. The disintegration
of Pacific silver fir cones is hastened by conditions of low humidity.
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246.

247.

248.

249,

Hetherington, J. C.
1961. E. P. 538--seed dissemination and the influence of weather conditions
on this process on the west coast of Vancouver Island. In Forest
Research Review, year ended March, 1961. Brit. Columbia Forest
Serv., pp. 13-15, illus.

Most Pacific silver fir seed fell less than 90 feet beyond the margins of the
forest stand and its germinative capacity averaged 18 percent.

Heusser, C. J.
1954. Alpine fir at Taku Glacier, Alaska, with notes on its postglacial migra-
tion to the Territory. Torrey Bot. Club Bul. 81: 83-86, illus.

Heusser, Calvin J.
1952. Pollen profiles from southeastern Alaska. Ecol. Monog. 22: 331-352,
illus.

1960. Late-Pleistocene environments of North Pacific North America. Amer,
Geog. Soc. Spec. Pub. 35, 308 pp., illus.

Presents and discusses late-Pleistocene plant geography and the associated
climatic and physiographic changes in the Pacific Coast regions from Kodiak Island,
Alaska, south to Fort Bragg, California. Palynological methods and the establish-
ment of a chronology based on radiocarbon dating and stratigraphic correleations
are used. With the possible exception of the large pollen grains of subalpine fir,
the true firs could not be positively distinguished from one another by palynological
methods. Heusser, however, with a knowledge of their respective ranges and
forest associates, was able to draw some tentative conclusions about their respec-
tive roles in forest succession. For example, grand fir is associated with Douglas-
fir and Pacific silver fir is associated with mountain hemlock. So, when true fir
fossil pollen grains increase and decrease with Douglas-fir pollen grains in the
sediment, grand fir is probably the true fir represented in the profile.

Pollen profiles at Menzies Bay suggest that Pacific silver fir migrated
into the dry eastern sector of Vancouver Island during the humid Late Postglacial.
In northern British Columbia Pacific silver fir has recently increased in numbers.
"True fir [probably amabilis] developed contemporaneously with mountain hemlock
during the Late-glacial at Humptulips...[near] the Olympic Mountains.... Amabilis
fir also appears to be the species that was associated with mountain hemlock during
the Early Postglacial at Malahat, Menzies Bay,' Harbledown Island, and as far
north as Upper Hope Island in British Columbia. "

Pollen profiles from Masset support the observations that true firs have
not occurred on the Queen Charlotte Islands during the Postglacial.

Higinbotham, N., and Higinbotham, Betty Wilson.
1954, Quantitative relationships of terrestrial mosses with some coniferous
forests at Mt. Rainier National Park. Butler Univ. Bot. Studies
11:149-168.

Frequency and coverage estimates of terrestrial mosses, made in 13

forest stands representing 5 climax forest communities, indicated correlations of
moss species with tree species in terms of the former's abundance. The
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251,

252.

253,

254,

255,

256.

257,

predominant moss species in the Douglas-fir community was Eurhynchium oreganum;
in the western hemlock-western redcedar community and the Pacific silver fir—
western hemlock community, Rhytidiopsis robusta was the predominant moss;
Dicranum fuscesens was the predominant moss in the Pacific silver fir—mountain
hemlock community. Mosses observed beneath alpine fir community were forms
generally characteristic of mineral soils.

Hofmann, J. V.
1917. Natural reproduction from seed stored in the forest floor. Jour., Agr.
Res. 11: 1-26, illus.

1925, Laboratory tests on effect of heat on seeds of noble and silver fir,
western white pine, and Douglas fir. Jour. Agr. Res. 31:197-199,

Seed samples of noble fir, Pacific silver fir, western white pine, and
Douglas-fir were subjected for 10 hours to dry heat varying from 100° to 300° F.
and moist heat varying from 100° to 240° F. Microscopic examinations of the seed
and germination tests were made after the treatments. Pacific silver fir had the
lowest number of seeds germinating after all temperature treatments. (However,
it was not stated whether this was due to heat treatments or low-quality seeds.)
There was no apparent change in the general physical appearance of Pacific silver
fir seed subjected to dry heat until 140° F. when a slight drying was noticed, the
endosperm was whiter and pitch began to coze from the seed coats by 160° F., at
200° F. the seeds began to stick together, and by 300° F. the seeds had browned
and were stuck to their container. There was no apparent change under moist heat
until 240° F. when the seeds stuck to one another.

Hogan, J. B.
1950. Forest Service reports damage to Pacific silver fir, Jour. Forestry
48(6): 429.

Several species of Pseudohylesinus are primarily responsible for the killing
of Pacific silver fir in the Mount Baker National Forest.

Hooker, J. D.
1864. Account of the botanical collections made by David Lyall, surgeon and
naturalist to the North American Boundary Commission. Jour.
Linnean Soc. London 7: 124-144.

Hoopes, Josiah.
1868. The book of evergreens; a practical treatise on the coniferae or cone-
bearing plants. 435 pp., illus. New York: Orange Judd & Co.

Hopping, George.
1925, A key to the true firs of North America. Oreg. Agr. Col. Forestry
Club Ann. Cruise[6]: 43-46, illus.

Hornibrook, Murray.
1923, Dwarf and slow-growing conifers. 195 pp., illus. New York: Charles
Scribner's Sons.

Howard, Alexander L.

1948. A manual of the timbers of the world. Their characteristics and uses.
Ed. 3, 751 pp., illus. London: MacMillan & Co. Ltd.
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Howell, Thomas. ‘
1903, A flora of Northwest America. v.1l, Phanerogamae. 792 pp., Portland,
Oreg. (No publisher recorded.)

Hultén, Eric.
1941. Flora of Alaska and Yukon. I. Pteridophyta, Gymnospermae, and
Monocotyledonae (Pandanales and Helobiae). Lunds Univ. Aarsskr.,
N.F. Avd. 2, Bd. 37, Nr. 1, pp. 1-127, illus.

Hultén reported that he has not seen any specimen of Pacific silver fir in
Alaska, However, he cites its Alaskan distribution as reported by others: Pacific
silver fir occurs from sea level to elevations of 1,000 feet in the Boca de Quadra
and Portland Canal regions in Alaska.

1960. Flora of the Aleutian Islands, and westernmost Alaska peninsula with
notes on the flora of Commander Islands. Ed. 2 (rev.), 376 pp.,
illus. Weinheim/Bergstr: J. Kramer.

Hunnewell, Walter.
1949, The pinetum at Wellesley, Massachusetts. Univ. Wash. Arboretum
Bul. 12(4): 22, 23, 33,

Hunter, Lillian M.
1927, Comparative study of spermogonia of rusts of Abies. Bot. Gaz. 83:1-23.

Hutchison, A. H.
1924, Embryogeny of Abies. Bot. Gaz. 77: 280-289.

Hylander, Clarence J.
1939, The world of plant life, 722 pp., illus. New York: Macmillan Co.

Isaac, Leo A.
1956, Where do we stand with Douglas-fir natural regeneration research?
Soc. Amer. Foresters Proc. 1955: 70-72.

1956, Place of partial cutting in old-growth stands of the Douglas-fir region.*

U.S. Forest Serv. Pac. NW. Forest & Range Expt. Sta. Res.
Paper 16, 48 pp., illus.

Pacific silver fir, as a member of the understory species component,
usually showed accelerated growth after the partial cutting of old-growth Douglas-
firs.

1960. Leo A, Isaac on silviculture., 32 pp., illus. Corvallis: Oregon State

College Press.

Jay, B. Alwyn.
1952, Conifers in Britain., An illustrated guide to identification. 47 pp., illus.
London: Adam & Charles Black.

Provides a key for each genus and good photographs of the foliage and buds
of the species included. Pacific silver fir "'succeeds best in highlands of Wales and

Scotland. "
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Jeffrey, Edward C.
1904. The comparative anatomy and phylogeny of the coniferales. Pt. 2.--
The Abietineae., Mem. Boston Nat. Hist. 6: 1-37, illus.

Jenkins, J. H.
1926. The kiln-drying of British Columbia softwoods. Canada Dept. Int.
Forest Serv., Cir. 18, 13 pp.

and Guernsey, F. W.

1954, The kiln-drying of British Columbia lumber. Canada Dept. North. Aff,

& Natl., Resources Forestry Branch Bul. 111, 80 pp., illus.

Johnson, F. A.
1955, Volume tables for Pacific Northwest trees. U.S. Dept. Agr. Handb. 92,
122 tables.

A compilation of mostly regional volume tables giving volumes of the tree
species up to various d.i.b.'s in both cubic-foot and board-foot units of measure.
Log rules used were International 1/8- and 1/4-inch rule, and Scribner rule.
Accuracy, methods, source, and other pertinent information head each table.
Board-foot variables are d.b.h. and either total height or number of 16- or 32-foot
logs.

Pacific silver fir is represented by eight tables.

Johnson, Norman E.
1959, Pineus infestation on true firs in western Washington. Jour. Econ. Ent.
52: 828-829, illus.

A chermid of the genus Pineuc is reported feeding on the bole and branches
of Pacific silver and grand firs. The insect apparently does not cause the gouting
and serious damage of the balsam woolly aphid (Chermes piceae) but is very similar
to the latter in general appearance.

and Heikkenen, H. J.

1958. A method for field studies of the balsam woolly aphid. Jour. Econ. Ent.

51: 540-542, illus.

Mitchell, Russell G., and Wright, Kenneth H.

1963. Mortality and damage to Pacific silver fir by the balsam woolly aphid in

southwestern Washington. Jour. Forestry 61: 854-860, illus.

and Wright, Kenneth H.

1957. The balsam woolly aphid problem in Oregon and Washington.* U.S,

Forest Serv. Pac. NW. Forest & Range Expt. Sta. Res. Paper 18,
34 pp., illus.

A complete presentation of the balsam woolly aphid problem in the North-
west, including a discussion of the insect (4ddelges piceae Ratz.) and its habits and
a report of control actions being undertaken and actions which should be undertaken
in the future.

The most serious epidemic was on Pacific silver fir in the Cascade Range

of southern Washington, particularly in large sawtimber stands near Mount St. Helens.,
Other infestations had been noted on silver fir as far north as Mount Rainier, in the
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2717,

278.

279.

280.

Cascade Range of northern Oregon from Mount Hood southward to Crater Lake
National Park, and in a nearly pure stand of large sawtimber in the Oregon Coast
Ranges in Polk and Lincoln Counties. The large quantities of dead and dying timber
resulting from these attacks have had a very disturbing effect on forest management
plans in the affected areas, necessitating large salvage programs by public and
private owners; these programs will probably have a disturbing effect on lumber
manufacture and marketing programs. Neither sawmills nor pulpmills are geared
to handle the large volume of true fir salvage timber anticipated.

Details of the insect's history in North America, description, seasonal
history, method of spread, and effect on the host are included in the paper. Detailed
biological studies of balsam woolly aphid have been made only in Pacific silver fir
stands near Mount St. Helens. The life cycle in the Northwest differs from those in
the Northeast and Europe primarily in an overlapping of summer and winter genera-
tions and a longer period of seasonal activity., Wind has been the principal means
of dispersion in the Pacific Northwest, although the possibility of spread through
the distribution of infected nursery stock should be checked by frequent nursery
inspections. Insect attack on twigs causes contorted swellings (gout), inhibiting the
growth of new foliage to the extent that death may result. Death may result even
more quickly from infestations on the main stems of trees. Pacific silver fir usu-
ally dies from the top down. The aphid has shown a preference for mature or over-
mature silver fir, the only young trees affected being in the understory of infested
stands or immediately adjacent to them. No significant infestations have been found
on silver fir regeneration in clear cuts.

Several control methods--natural, chemical, and silvicultural--are sug-
gested., Silvicultural means particularly relevant to silver fir include: replacement
of Pacific silver fir by noble fir at higher elevations and Douglas-fir and hemlock at
low elevations; tests of undamaged silver fir trees found in heavily infected stands
to determine if they are chemically or physically resistant and, if so, why; manage-
ment of Pacific silver fir on a short rotation based on the observation that only
mature and overmature stands have been significantly attacked and the largest trees
appear to be the hardest hit; and removal of all mature silver fir from mixed stands
as far back from the timber cutting edge as possible.

Jones, George Neville.
1936. A botanical survey of the Olympic Peninsula, Washington. Univ. Wash,
Pub., Biol., v. 5, 286 pp., illus.

1938. The flowering plants and ferns of Mount Rainier. Univ. Wash. Pub.

Biol., v. 7, 192 pp., illus.
Jones, W. S.
1924, Timbers, their structure and identification. 148 pp., illus. Oxford:
Clarendon Press.

Ray tracheids have been observed in Pacific silver fir after injury.

Keen, F. P,
1952, Insect enemies of western forests, U.S. Dept. Agr. Misc. Pub., 273
(rev.), 280 pp., illus.

Contains listings and descriptions of insect pests that attack Pacific silver
fir, Type of damage and control measures are also discussed.
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281. Keen, F. P.

1958. Cone and seed insects of western forest trees. U.S. Dept. Agr. Tech.
Bul., 1169, 168 pp., illus.

Lists and discusses insect species reared from cone collections of western
forest trees. Descriptions of the insects, their seasonal history, distribution, hosts,
parasites, and predators and control measures are presented., No cone collections
were made from Pacific silver fir, but Keen believes that the same insect species
damages all species of true fir. These insects are mainly in the cone maggots,
cone moths, and seed chalcid groups.

282. Kelsey, Harlan P., and Dayton, William A.
1942, Standardized plant names. Ed. 2, 675 pp. Harrisburg: J. Horace
McFarland Co.

283, Ker, J. W., and Smith, J. H. G.
1957, Sampling for height-diameter relationships. Jour. Forestry 55: 205-207.

284. King, James P.
1961. Growth and mortality in the Wind River Natural Area. Jour. Forestry
59: 768-770, illus.

Growth and mortality observations in a 350-year-old stand of Douglas-fir
show that the still considerable annual stand growth is being offset by mortality.
In some places in the stand, decadent Douglas-fir is being replaced by western
hemlock and Pacific silver fir; in other parts of the stand, the latter species are
just beginning to form part of the overstory.

The annual growth and mortality data show the gross growth for Douglas-
fir, western hemlock, and Pacific silver fir to be 179, 397, and 72 board feet
(Scribner rule), respectively; the mortality, 350, 149, and 31 board feet. This
leaves a net growth for the three species of -171, 248, and 41 board feet, respec-
tively.

285, Kinghorn, J. M.
1954, The influence of stand composition on the mortality of various conifers,

caused by defoliation by the western hemlock looper on Vancouver
Island, British Columbia. Forestry Chron., 30: 380-400, illus.

Forest stands of Douglas-fir, Pacific silver fir, western hemlock, and
Sitka spruce were subjected to 4 years of defoliation by the hemlock looper. In
general, tree mortality increased directly with degree of defoliation. Multiple re-
gression equations were presented to show the relation of basal area mortality to
stand composition and percent defoliation; they showed that the mortality of larger
trees (excluding Douglas-fir) was higher in all defoliation classes.

286. Klaehn, F. U., and Winieski, J. A.
1962, Interspecific hybridization in the genus Abies. Silvae Genetica 11:130-
142, illus.

Reports natural crossing of subalpine fir and Pacific silver fir and the
artificial crossing of white fir and Pacific silver fir.
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287. Klein, William H., and Wright, Kenneth H.
1960. Final report, accomplishments of the Silver Fir Beetles Committee,
1954 to 1959, U.S. Forest Serv. Pac., NW. Forest & Range Expt.
Sta. unpublished office report, 17 pp.

An outbreak of silver fir beetles in northern Washington precipitated the
appointment of the Silver Fir Beetles Committee by the Northwest Forest Pest
Act’ .. Council in 1953, This report summarizes developments and the work done
by the committee until it was disbanded in 1959. Cooperative surveys showed 528
million board feet of Pacific silver fir sawtimber were killed up to 1954. Trend
data obtained from cooperative plots in the Mount Baker area of Washington indi-
cated a sharp decline in Pacific silver fir mortality after 1954. Similar data from
the Olympic Mountains of Washington showed neglibible mortality of silver fir over
the entire period of the study. In 1959, vigor of silver fir on both areas was good.

288. Knauss, A. C.
1955, Seasoning defects of western softwoods. Seventh Ann. Meeting West.

Dry Kiln Clubs Proc., pp. 10-18.

289. Krajina, V. J.
1961. 1960 progress report on N. R.C. Grant No. T-92 entitled ecology of the
forests of the Pacific Northwest. Univ. Brit. Columbia Dept. Biol.

Bot., 62 pp., illus.
See abstract of next reference,

290.
1962. 1961 progress report on N. R.C. Grant No. T-92 entitled ecology of the
forests of the Pacific Northwest. Univ. Brit. Columbia Dept. Biol.

Bot., 37 pp., illus,.

Reviews some research presently in progress in British Columbia. Paci-
fic silver fir is included in the studies of: nutrition of grand fir and amabilis fir in
the greenhouse; ecological study of forest types and soils in the Coastal Western
Hemlock Zone; plant communities and ecotypes of plant communities in the eco-
system classification of the Coastal Subalpine Zone in British Columbia; and eco -
logical studies in the subalpine-alpine ecotone of Garibaldi Park.

291. Krajina, Vladimir J.
1959, Bioclimatic zones in British Columbia. Univ. Brit. Columbia Bot.
Ser. 1, 47 pp., illus.

The vegetation climate and zonal soil groups of bioclimatic zones in
British Columbia., Pacific silver fir is characteristic of the climatic and edaphic
climaxes of the ""Coastal Western Hemlock Zone' and the '"Subalpine Mountain
Hemlock Zone.,"

292, Krussmann, Gerd.
1960, Die Nadelgeholze. Ed. 2 (rev.), 335 pp., illus. Berlin and Hamburg:
Paul Parey.

293. Krueger, Kenneth W.
1960, Behavior of ground vegetation under a partially cut stand of Douglas-
fir,* U.S. Forest Serv. Pac. NW. Forest & Range Expt. Sta. Res.

Note 198, 3 pp.
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299.

300.

301.

302,

Lamb, Frank H.
1938. Sagas of the evergreens; the story and the economic, social and cultural
contribution of the evergreen trees and forests of the world. 364 pp.,
illus. New York: W, W. Norton & Co., Inc.

Lamb, William H.
1914. A conspectus of North American firs (exclusive of Mexico). Soc. Amer.
Foresters Proc. 9: 528-538, illus.

A taxonomic description of American true firs which places considerable
emphasis on the form of the cone bract.

Lang, Walter.
1962. Growth studies of Pacific silver fir, 4bies amabilis (Dougl.) Forb. M.F.
thesis on file Univ. Wash. 101 pp., illus.

A study of growth and yield of Pacific silver fir in the Mount Baker area.
Growth of Pacific silver fir in this area was found to approximate yields of site I
European silver fir stands in Europe.

Langille, H, D., Plummer, Fred G., Dodwell, Arthur, and others.
1903, Forest conditions in the Cascade Range Forest Reserve, Oregon. U.S.
Geol. Survey Prof., Paper 9, 298 pp., illus.

Lanner, Ronald M.
1962. Controlling the moisture content of conifer pollen. Silvae Genetica 11:
114-117, illus.

Pollen of nine species of pine, true fir (including Pacific silver fir),
Douglas-fir, and true cedar was placed in a series of constant humidity chambers
until it reached equilibrium moisture content. The time to reach equilibrium de-
pended upon the differences between the initial moisture content and the equilibrium
moisture content of the atmosphere. Species of pine and true fir reached similar
equilibria.

Laslett, Thomas.
1894. Timber and timber trees. Ed. 2, 442 pp., illus. London: MacMillan
and Co.

Lawrence, Donald B.
1939, Some features of the vegetation of the Columbia River Gorge with special
reference to asymmetry in forest trees. Ecol. Monog. 9: 218-257,

illus.

Leiberg, John B.

1900. Cascade Range Forest Reserve, Oregon, from Township 28 south to
Township 37 south, inclusive; together with the Ashland Forest
Reserve and adjacent forest regions from Township 28 south to
Township 41 south, inclusive, and from Range 2 west to Range
14 east, Willamette meridian, inclusive. U.S. Geol. Survey
21st Ann. Rpt. 1899-1900, Pt. 5, Forest Reserves: 209-498,
illus.

Lewis, R. G.

[n.d.] Commercial forest trees of Canada. Canada Dept. of Int. Forestry
Branch Cir. 14, 8 pp.
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