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SKAMANIA COUNTY AREA is in the southwestern part of Washington. It has an area of 1,070,080 acres, or about 1,672 square miles. Stevenson, the county seat, is in the southeastern part of the survey area, along the Columbia River. The population of Skamania County in 1980 was 7,914, which was essentially the same as that of the survey area. The Gifford Pinchot National Forest was not included in the survey area, except for 187 square miles that has some private land holdings within it.

The survey area is in a region that has high, deeply dissected mountains. The southern part along the Columbia River has some nearly level terraces, but mountains predominate. The west‑central part is mainly mountainous and has a few terraces and terrace escarpments. The northern part is mainly mountainous but has foothills forming at the base of Mount St. Helens. Streams generally flow westward. Timber production is the main economic enterprise in the county. Some areas are suited to apple and pear orchards.

Soil scientists determined that there are about 65 different kinds of soil in the survey area. The soils have a wide range in texture, parent material, and other properties.

The present survey updates an earlier survey of Skamania County published in 1956 (13) and provides additional information and larger scale maps that show the soils in more detail. This survey is also an update of a part of a soil survey made by the Weyerhaeuser Company in 1971 (3).

The survey area of Skamania County Area borders the survey in Clark County (17). Descriptions and names of soils in this survey do not fully correspond with those listed on soil maps for Clark County. Differences between this survey and older surveys should be expected as more is learned about soils over time and concepts about soils are adjusted to fit new knowledge.

Climate

Climatic data for this section were especially prepared for the Soil Conservation Service by the National Climatic Data Center, Asheville, North Carolina.

The Coast Range shields the survey area from the severe winter storms moving inland from the ocean, and the Cascade Range protects the area from the high summer and low winter temperatures of eastern Washington. The Columbia River Gorge moderates the blocking effect of the Cascade Range somewhat by allowing air exchange between the inland and coastal areas of the state. Winds in the gorge usually blow from west to east in summer and from east to west in winter. Gale force winds through the gorge are common, especially in winter. Severe ice storms, locally called silver thaws, are another phenomenon of the part of the gorge that is west of the Cascade Divide. Precipitation and temperature vary with elevation, proximity to mountainous areas, position on leeward or windward slopes, and the season.

In winter, the average temperature at Bonneville, Wind River, and Cougar are 39, 38, and 34 degrees F, respectively. The average daily minimum temperature is 33 to 34 degrees at Bonneville and Cougar and 28 degrees at Wind River. The lowest recorded temperature, which occurred at Wind River on January 26. 1957, was ‑12 degrees. In summer, the average temperature is 63 degrees at Wind River and Cougar and 65 degrees at Bonneville. The average daily maximum temperature is about 76 degrees. The highest recorded temperature, which occurred at Wind River on July 31 . 1971, and at Cougar on July 31, 1965, is 105 degrees.

Growing degree days, shown in table 1, are equivalent to heat units. During the month, growing degree days accumulate by the amount that the average temperature each day exceeds a base temperature (40 degrees). The normal monthly accumulation is used to schedule single or successive plantings of a crop between the last freeze in spring and the first freeze in fall.

The total annual precipitation is 77 inches at Bonneville, 102 inches at Wind River, and 118 inches at Cougar. Of this, 20 percent usually falls in April through September, which includes the growing season for most crops. The heaviest 1‑day rainfall during the period of record was 6.5 inches at Wind River on January 15, 1974. Thunderstorms occur on about 7 days each year, and most occur in summer.

Average seasonal snowfall is 13 inches at Bonneville, 109 inches at Wind River, and 29 inches at Cougar. The greatest snow depth at any one time during the period of record was 80 inches. The number of days with at least 1 inch of snow on the ground is, on the average, 4 days at Bonneville, 18 days at Wind River, and 10 days at Cougar. The number of such days varies greatly from year to year.

The average relative humidity in mid-afternoon is about 60 percent. Humidity is higher at night, and the average at dawn is about 85 percent. The percentage of possible sunshine is 65 in summer and 25 in winter. The prevailing wind is from the northwest. Average wind speed is highest, 10 miles per hour, in winter.

Physiography and Geology

Skamania County Area is in the Cascade Range uplift, a region characterized by deeply dissected mountains. Between Cape Horn and Underwood Mountain, the Columbia River has cut through the Cascade Range to form the Columbia River Gorge, a deep canyon lined by precipitous slopes that have outcrops of basalt and andesite.

Viewed from the higher elevations, the county has the appearance of a deeply dissected, sloping plateau. The physiographic features are rugged mountainous areas, river flood plains, and low terraces. Elevation ranges from near sea level on the Columbia River to about 3,000 feet on the mountain crests in the southern part of the county. In the northern part of the county, elevation ranges from about 1,000 feet at Swift Creek Reservoir to 8,365 feet at Mount St. Helens.

The Cascade Range in Skamania County is of particular interest because it contains the most complete stratigraphic section of Tertiary and Quaternary volcanic rocks in the state. In the Wind River area are extensive deposits of Cenozoic lava and volcanic debris. These rocks are divided into four units: Ohanapecosh Formation, Eagle Creek Formation, Yakima Basalt, and Quaternary basalt flows (13).

The oldest unit, Eocene to early Oligocene in age, is the Ohanapecosh Formation of the Mount Rainier region. It is nearly 19,000 feet thick. The lower two​thirds of this unit is composed mostly of andesitic pyroclastic debris in tuff breccia. The upper 6,000 feet of the formation, which was deposited during the Oligocene Epoch, is composed of about equal amounts of conglomerate and sandstone, tuff, and pyroclastic breccia.

Following folding and uplift, the top of the Ohanapecosh Formation was deeply weathered. Andesitic gravel and sand of the Eagle Creek Formation were then deposited over the Ohanapecosh Formation during the early Miocene. The Eagle Creek Formation was then eroded, and the resulting topography was inundated by Yakima Basalt from the east during the late Miocene. Deposits of the Eagle Creek Formation in the survey area were about 1,300 feet thick. Yakima Basalt flows in the area are as much as 2,000 feet thick. Aschoff, Skoly, and Zygore soils formed in residuum and colluvium derived from these formations.

Gentle folding accompanied by eruptions from several andesitic and basaltic volcanoes took place during the Pliocene. This was followed by erosion that stripped away the lava flows, leaving only scattered plugs of diorite and diabase. Beacon Rock and Wind Mountain are remnants of these plugs. Some granodiorite is exposed in the southwestern part of the survey area. Dougan soils formed in residuum and colluvium derived from these intrusive formations.

Quaternary volcanism has been limited to the extrusion of basalt flows from at least ten different vents. The lavas can be grouped into olivine, platy olivine, and low‑alumina basalt. These include flows from the Red Mountain and Trout Creek Hill volcanoes and flows of the Big Lava Bed north of Willard (7). Some of the accompanying volcanic ash and pumice accumulated on terraces in the upper Wind River area. The Stabler soils formed in this material, whereas the Chemawa soils formed in alluvium derived from volcanic ash and basalt.

Local landslides, some taking place as recently as 200 years ago, have occurred in several areas along the Columbia River. The large Bonneville landslide, between the cities of North Bonneville and Stevenson, exposed the Red Bluffs. Steever soils formed in material from this landslide. The landslide, which consists chiefly of the Eagle Creek Formation and Yakima Basalt, blocked the Columbia River for a short period. Another landslide between Wind Mountain and Dog Mountain consists chiefly of material from the Ohanapecosh Formation. This landslide is still active. It moves 40 to 50 feet a year at the upper end of the slide and 5 to 10 feet a year at the toe. A phase of the St. Martin series is mapped in this area.

Mount St. Helens, a volcano of late Quaternary age, is situated near the west margin of the Cascade Range, in the northwestern part of the survey area. The cone consists of lava flows of olivine basalt and pyroxene andesite that surround a summit plug of dacite. Valley fill adjacent to the volcano includes pyroclastic flow material. lahar, and alluvium, which are locally interbedded with tephra and glacial drift (24). Shoestring, Forsyth, Polepatch, and St. Helens soils formed in these materials. Shoestring and St. Helens soils have a mantle of volcanic ash 20 to 35 inches thick, whereas Forsyth and Polepatch soils have little or no mantle of ash.

Mount St. Helens has been an intermittent source of tephra for more than 35,000 years (25) (fig. 1). The sequence and thickness of the tephra layers depend on the direction of the prevailing winds at the time of eruption (fig. 2). Tephra layer Y is one of the oldest layers in the upper 60 inches of the soils in northern Skamania County. Layer Y is present in Cattcreek and Tradedollar soils, which are north of Mount St. Helens. Moving clockwise, northeast of Mount St. Helens the thickness of layers T and W increases to more than 60 inches. Minniepeak and Sinnice soils formed in layers T and W, with layer W extending to a depth of more than 60 inches.

East of Mount St. Helens, layer T is absent or very thin and layer W decreases to 15 to 25 inches in thickness. Bandid and Pelee soils formed in this area, with layer W overlying tephra subset B. The decrease in the thickness of tephra layers T and W indicates the major tephra fall was on an axis northeast of Mount St. Helens. Moving further in a clockwise direction, the thickness of tephra layer W decreases rapidly. Southeast of Mount St. Helens, tephra layer W in the Bannel soils is 5 to 6 inches thick over tephra subset B, set P, and, in a few areas, layer Y.

South and southwest of Mount St. Helens, a discrete layer W is absent; however, some pumice of tephra layer W is incorporated into the surface layer of the soils. Cinnamon, Lonestar, and Yalelake soils formed in tephra subset B and set P in this area.

South of the Swift Creek Reservoir and in an area west of Mount St. Helens, the tephra fall is less than 40 inches thick. This has resulted in soils that developed in a mantle of ash and in residuum and colluvium derived from the underlying basalt and andesite. Hatchet, Swift, and Vanson soils formed in these materials.

The general soil map in the back of this survey shows the extent of the area that was affected by the eruption. The map does not cover the entire blast area, because it extends beyond the boundaries of Skamania County. Landscapes that were changed by avalanche debris, mudflow, or pyroclastic flow were remapped and renamed. Some landforms were not changed. These landforms received ash or tephra deposits varying in depth and texture. Descriptions of the affected map units are included. Affected areas are delineated on posteruption soil maps. Soil interpretations based on the deposits are also included in this survey.

Eruption of Mount St. Helens

Mount St. Helens, dormant for 123 years, erupted on March 27, 1980. A small crater formed in the glacial ice near the summit. Minor activity continued through April. The formation of a bulge on the north flank of the mountain was detected late in April. It continued to grow in size until May 18.

On Sunday morning, May 18, 1980, Mount St.Helens erupted with cataclysmic fury. An earthquake of a magnitude of 5 on the Richter scale shook the mountain, causing the bulge on the north side to give way in a giant avalanche of rock, mud, and ice. The avalanche was quickly followed by both vertical and horizontal blasts of superheated gas, ash, and rock fragments. The horizontal blast covered an area 8 miles long and 15 miles wide, killing virtually everything in its path. The lighter material was sent into the atmosphere almost 14 miles straight up, forming a large ash cloud. The winds moved the ash cloud in a northeasterly direction. The ash fell over much of Eastern Washington and parts of Idaho and Montana. The giant avalanche of rock and ice spilled into Spirit Lake and filled the valley of the North Fork of the Toutle River with as much as 200 feet of debris.

Meltwater from snow and glaciers, mixed with volcanic debris, created huge mudflows. These mudflows swept down the Pine Creek, Muddy River, and Smith Creek, southeast of the mountain, dumping mud and debris in the eastern end of Swift Reservoir. A huge mudflow in the North and South Forks of the Toutle River swept down the valley carrying with it thousands of logs. The mudflow destroyed logging camps, roads, and bridges in its path and deposited mud and debris into the Cowlitz and Columbia Rivers.

Mount St. Helens erupted again on May 25, this time sending clouds of ash to the southwest and northwest. Portland, Oregon, and Centralia, Washington, reported deposits of ash. Additional eruptions were reported on June 12, July 22, August 7, and October 16 and 17, but they produced only minor amounts of ashfall. Three years after the initial eruption, Mount St. Helens hadlapsed into a period of calm interrupted only by an occasional earthquake, along with dome building and venting of steam and minor amounts of ash. During the eruptive period in the 1800's, Mount St. Helens was active for more than 20 years (13).

Deposits from the May 18, 1980, eruption of Mount St. Helens and subsequent eruptions can be separated into two basic groups. The first group is flows, including mudflows, avalanche debris flows, and pyroclastic flows. These flows range from less than 1 foot to several hundred feet in thickness. They are separated on the posteruption soil maps. The second group is aerial deposits of ash and pumice. The aerial deposits are as much as about 30 inches thick.

Of the various flows, the deepest deposit and the most damaging was the May 18 avalanche debris flow, which was triggered by the lateral explosion of the north flank of the mountain. The debris avalanche raced down the north side of Mount St. Helens seconds ahead of the lateral blast. The debris avalanche deposited several hundred feet of debris into the North Fork of the Toutle River and into the western end of Spirit Lake. The resulting displacement wave of water in Spirit Lake, coupled with the force of the lateral blast, partially or completely removed soils on south‑facing slopes adjacent to Spirit Lake and on the ridge north of the North Fork of the Toutle River. During the later stages of the May 18 eruption and the later eruptions through the summer of 1980. mudflows and pyroclastic flows streamed over a part of the avalanche debris flow. The Studebaker series was mapped on the avalanche debris flow (fig. 3). and the Panhandle series was mapped on the pyroclastic flow (fig. 4).

Mudflows off the east and southeast flanks of the mountain flowed down the Pine Creek, Muddy River, and over and through Ape Canyon. The mudflows scoured and eroded the soils in narrow passages and deposited several feet of debris in wide flat areas. The mudflows washed out bridges and roads and sent logs and debris into the eastern end of the Swift Reservoir. Minor mudflows, off the southwest flank of Mount St. Helens, covered and washed out logging roads, leaving deposits as much as 3 feet deep. The Obscurity and Wakepish soils were mapped on these mudflows.

Aerial deposits in the survey area are as much as 30 inches thick; however, areas that have less than 4 inches of ash or cinder deposition have not been remapped. Soils that have an ash layer 4 to 20 inches thick are mapped as an overblown phase of the soil series mapped prior to the eruption. Deposits more than 20 inches thick were mapped as the Elkprairie series. Some of these soils are on toe slopes and fans and in bottomland areas, where material from upslope erosion is accumulating. The deepest aerial deposit from the May 18 eruption is 5 to 6 miles north of the volcano and includes debris from the lateral blast. Depth of deposits decreases in all directions from this area. Composition of the aerial deposits varies with direction from the mountain. North and northwest of Mount St. Helens the surface layer is predominantly volcanic ash, while northeast and east the surface layer is extremely cindery. Erosion by water and wind has greatly affected the depth of these deposits; thus, variations in depth may occur over short distances.

A more detailed description of the affected area is provided in the section "Detailed Soil Map Units" and in the soil interpretation tables. Soil descriptions and other data provided in this survey can be used to make additional interpretations.

Table 1. Geologic history of tephra of Mount St. Helens

	Tephra layer (set)
	Age in years
	Nature of event

	
	
	

	T
	190 ‑ 140
	Eruptions of dacitic tephra; a dacite dome; andisite flows. General direction: northeast.

	
	
	

	X, W
	500 ‑ 450
	Eruptions of dacitic and andesitic tephra; dacite domes; andesite lava flows; pyroclastic flows. General direction: north‑northeast‑east.

	
	
	

	U
	1,150
	Eruption of dacite dome; pyroclastic flows.

	
	
	

	I          Subset B

UN

L
	2,500 ‑ 1,700
	Eruptions of basaltic, andesitic, and dacitic tephra and scoria; basaltic and andesitic lava flows; pyroclastic flows.

	
	
	

	P
	3,000 ‑ 2,500
	Eruption of dacitic tephra; dacite domes; pyroclastic flows.

	
	
	

	Y
	4,000 ‑ 3,300
	Eruptions of dacitic tephra; dacite domes; pyro-clastic flows. General directions: north and east.

	
	
	

	J/C, S
	13,000 ‑ 8,300
	Eruptions of dacitic tephra; dacite domes; lithic and pumiceous pyroclastic flows; included dormant intervals of few centuries to as much as 3,000 years. Latter part of Fraser Glaciation

	
	
	

	K, M
	21,000 ‑ 18,000
	Eruptions of pumiceous tephra; dacite domes and lava flows; lithic and pumiceous pyroclastic flows; included dormant interval during Fraser Glaciation and alpine glaciers.

	
	
	

	C
	40,000 ‑ 36,000
	Eruption of tephra; pumiceous pyroclastic flows; lahars of lithic material.
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Figure 2. Geographic locations and profiles of soils adjacent to Mount St. Helens.

