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within range of pollen dispersal to a bog causes species of diverse climatic
requirements to be synchronously recorded. This is especially true here,
because the pollen-bearing sediments are located near the crest of the
Cascade Range. Pollen from the forests of both the humid west slope and
the dryer east slope is preserved in the peat profile. The increase or de-
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Fig. 1. Pollen Profiles, No. 1. Cayuse Meadows.
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Fig. 2. Pollen Profiles, No. 2. Cayuse Meadows.

crease in the abundance of a species confined to a single life zone influences
the pollen proportions of other species, although no changes in their actual
abundance may have occurred. The direction of prevailing winds during
the period of anthesis also may have caused further contortion of the
pollen profiles.

The forests within range of pollen dispersal to the bog when the lowest
sediments were deposited consisted chiefly of western hemlock and lodge-
pole, white, and yellow pine (Figs. 1, 2). The first was the most abundant
and is recorded to 32 and 45 per cent in the two profiles. Western hemlock
is rarely recorded as the predominant species in the lower horizons of
Pacific Northwest peat profiles. Pollen analyses of most bogs within the
limits of Pleistocene glaciation show that lodgepole pine was the chief
pioneer, postglacial invader (Hansen, 1938, 1939a, 1939b, 1940a, 1940b,
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1041a, 1941¢). In areas beyond the boundaries of glaciation, other species
are recorded as having been predominant. The age of these bogs is less
definite than those located within the glaciated region, and the first pre-
dominantly recorded species are probably those that existed in adjacent
regions as dominants of late Pleistocene climax forests. A few bogs located
within the glaciated region are of uncertain age, however, and the stage
of forest succession in the lowest pollen-bearing levels suggests that some

TABLE 1. Percentages of fossil pollen

Depth in meters 2.82.62.42.2201.81.61.41.21.00.80.60.40.20.0

Pinus contorta 25 8 4 5 8 5 10 20 25 8 4 4 6 6 4
P. monticola 25 18 28 25 25 15 16 15 12 19 20 16 20 17 24
P. ponderosa 7 8 14 1x 12 7 13 17 32 9 4 4 4 2 6
Pseudotsuga taxifolia 2 2 3 2 4.t . 4 & 3 3 4.3 73 6
T'suga heterophylla 32 50 38 44 45 63 350 36 17 20 32 32 34 36 34
T. mertensiana 5 ¥ 4 ‘2 ¥ a T 1 T | 8 10 6:13 8
Picea engelmanni 3 X x - T, (ol I T 3. 4- & 2
Abis grandis 4 2 2 3 2 3 4 8 8 12 16 18 16 14
A. nobilis 7 8 5 8 4 3 2 5 1 16 15 11 6 6 2
Larix occidentalis 4 11

Pinus spp.* 7 5 3 6 2 8 6 § 3 .-4.%5 6 2 4
Abies spp.* 3. 2 1 4 T 2 X 2 .2 T 2 Ta3h %
Gramineae* 1 1

Compositae* 1 1 1

Chenopods* 1 I
Alnus* 13 5 1 6 3 2 2 8 It
Acer* 4 4 1 2 1 2 2
Salix* 1

Cyperaceae* 14 2 I 2 2 2 15 17 4 15 § 2 2
Nymphozanthus* 2 2 3 2 f I 2 @# I 2

* Number of pollen grains, not computed in the percentages.

postglacial time had elapsed before their initiation (Hansen, 1939c, 1941f,
1942¢). Western hemlock was the most abundantly represented species at
the bottom of pollen-bearing profiles in west central Oregon, on the west
side of the Olympic Peninsula, and on the Oregon Coast (Hansen, 1941b,
1941¢, 1941d). The last two areas have heavy rainfall, and hemlock has
been predominant during all of the time represented by the peat profiles.
In the Puget Lowland of western Washington the pioneer lodgepole pine
was replaced by Douglas fir. Hemlock then entered and became co-domi-
nant with the fir during the latter part of the postglacial period (Hansen,
1938, 1941a). The prevalence of hemlock in the lower levels of the bog of
this study suggests that sedimentation did not begin until the climatic and
edaphic conditions had been ameliorated, and lodgepole pine had given
way to other species. The relatively small proportions of lodgepole pollen
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hemlock, lowland white fir, and noble fir above the level of yellow pine
maximum.

The dry period suggested by the maximum proportions of yellow pine is
corroborated by the pollen profiles in many parts of the Pacific Northwest,
both east and west of the Cascade Range. The relative position of the
indicated xeric period in the several profiles varies, but this may be ex-
plained by the different rate of peat deposition in the several areas due to
climate and type of vegetation concerned with hydrarch succession. It is
present in the middle-third of most of the profiles. In an alpine bog in the
Blue Mountains of northeastern Oregon a yellow pine maximum occurs
about half-way up in the profile (Hansen, 1942¢). Four peat profiles from
Lower Klamath Lake of California and Oregon also record a yellow pine
maximum about half-way (Hansen, 1942d). Three peat profiles in the
lower Willamette valley of western Oregon record an influx of white oak
(Quercus garryana) of considerable magnitude in the upper levels, further
corroborating the evidence for a period of desiccation (Hansen, 1942c). In
eastern Washington, the relative trend of forest succession and of grasses,
Composites, and Chenopods also substantiates the occurrence of the inter-
preted dry period (Hansen, 1939b, 1941¢). The fact that this post-Pleisto-
cene climatic trend is evinced by the pollen profiles of several species from
bogs located within different climatic and vegetational provinces greatly
strengthens the weight of the interpretation.

SUMMARY

The pollen profiles of a montane peat deposit near Mt. Adams, Washing-
ton, indicate that some post-Pleistocene time had elapsed prior to the
origin of the bog. The principal climatic indicator species recorded by their
pollen are western hemlock, western white pine, and western yellow pine.
Hemlock exhibits an initial increase to its maximum, followed by a sharp
decline to its lowest proportions, and then a final increase to the surface. A
similar trend on a lesser scale is revealed by the pollen profiles of white
pine. Yellow pine shows a converse trend with a general increase from the
bottom to a maximum at the horizon of hemlock and white pine minimum,
and then it declines to the surface. Lodgepole pine attains its greatest
proportions at the level of yellow pine maximum.

The occurrence of volcanic ash in both profiles at the horizon of hemlock
minimum and yellow pine maximum proportions suggests that deposition
of volcanic material may have been unfavorable for hemlock. This in-
creased the relative abundance of yellow and lodgepole pine. While the
volcanic activity may have been in part responsible for the decline of
hemlock, a desiccation of the climate probably was in progress at this
time. Prevailing westerly winds blowing across the Humid Transition may
have caused over-representation of hemlock throughout the profile.



DECEMBER 1042] HANSEN: POLLEN STUDY OF A MONTANE PEAT DEPOSIT 313

LITERATURE CITED

Climatic Summary of the United States: Eastern Washington. 1936. U. S. Dept. Agric.
Forest Type Maps of Washington.  1930. S. W. quarter. Pacific N. W. Forest and Range Exper.
Sta. Portland, Oregon.
Hansen, H. P, 1938 Postglacial forest succession and climate in the Puget Sound region.
Ecology 19: 528-543.
1930a. Pollen analysis of a bog in northern Idaho. Amer. Jour. Bot. 26: 225-228.
1030b. Pollen analysis of a bog near Spokane, Washington. Bull. Torrey Bot. Club 66:
215-221.
1930c. Paleoecology of a central Washington bog. Ecology 20: 563-360.
1040a. Paleoecology of two peat bogs in southwestern British Columbia. Amer. Jour.
Bot. 27: 144-140.
1940b. Paleoecology of a montane peat deposit at Bonaparte Lake, Washington.
Northwest Science 14: 60-09.
———— 1941a. Further pollen studies of post-Pleistocene bogs in the Puget Lowland of
Washington. Bull. Torrey Bot. Club 68: 133-140.
—— 1941b. Paleoecology of a peat deposit in west central Oregon. Amer. Jour. Bot. 28:
206—212.
——— 1g41¢c. Paleoecology of a bog in the spruce-hemlock climax of the Olympic Peninsula.
Amer. Midl. Nat. 25: 290-298.
————— 1941d. Paleocology of two peat deposits on the Oregon Coast. Oregon State Mono-
graphs, Studies in Botany 3: 1-31.
———— 1941e. A pollen study of post-Pleistocene lake sediments in the Upper Sonoran life
zone of Washington. Amer. Jour. Sci. 2392 503-522.
1941f. Paleoecology of a montane peat deposit near Lake Wenatchee, Washington.
Northwest Science 15: 53-05.
— 1942a. Post-Mount Mazama forest succession on the east slope of the central Cascades
of Oregon. Amer. Midl. Nat. 27: 523-534-
— 1942b. The influence of volcanic eruptions upon post-Pleistocene forest succession in
central Oregon. Amer. Jour. Bot. 29: 214-210.
—— 1g42c. A pollen study of lake sediments in the lower Willamette Valley of western
Oregon. Bull. Torrey Bot. Club €9: 262-280.
—— 1942d. A pollen study of peat profiles from Lower Klamath Lake of Oregon and Cali-
fornia. (In press, Carnegie Inst. Wash.)
1042e. A pollen study of a subalpine bog in the Blue Mountains of northeastern
Oregon. (Unpublished MS.)
Lawrence, D. B. 1938. Trees on the march. Mazama Annual.
1941. The floating island lava flow of Mt. St. Helens. Mazama 23: 56-060.
Preer, C. V. 1006. Flora of the State of Washington. Contr. U. S. Nat. Herb. 11: 1-637.
TrorRNTHWAITE, C. W. 1931. The climates of North America according to a new classification
Geog. Rev. 21: 633-655.
WirLiams, HoweL. 1041.  Crater Lake: the story of its origin. Univ. California Press, Berkeley
Calif.







