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Introduction 

Geologic hazards are those geologic processes which adversely affect the 
activities of man and therefore pose threats to his safety, health, and 
welfare. Included are earthquakes, mass movement or landslides, floods, 
slope erosion, and stream erosion and deposition. The increased need 
for information on geologic hazards in Oregon is addressed by the Envi­
ronmental Geology Program of the Oregon Department of Geology and Min­
eral Industries. 

Purposes of the program are: 
(1) To provide pertinent information on geologic hazards in 

Oregon for land use planning. 
(2) To integrate information on surficial geologic processes 

into land management activities and policy formulation for 
the purpose of more effective land management. 

(3) To develop new concepts and techniques in the study and 
portrayal of geologic processes so that data may be more 
effectively conveyed to the practical user. 

In keeping with the third objective of the program stated above, 
this paper is designed to explain geologic hazard concepts that have 
evolved in the completion of investigations conducted by the Department 
to date. The selected concepts are basic to the discipline and are not 
products unique to this agency. Rather they.are a selection and refine­
ment of countless geologic hazard concepts developing in many disciplines 
and institutions throughout the State and the nation. They are adopted 
here owing to their unique applicability to Oregon. 

Because of its varied relief, youthful topography, and highly var­
iable bed rock, Oregon has a considerably wider array of geologic hazards 
than many other states have. The geologic hazards and factors producing 
them can be properly addressed only with a systematic and knowledgeable 
study of the bed rock. Accordingly, a review of the geology of an area 
with the emphasis on engineering properties of geologic units is an inte­
gral part of all geologic hazards investigations conducted by the Depart­
ment. 

Geologic Units 

General 

In Department reports summarlzlng geologic hazards investigations, 
discussion of geologic units is provided to (1) document and explain 
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information on geologic maps, (2) aid in geologic hazard interpretation, 
and (3) systematically relate geologic units to other sections of the 
report. 

Geologic units are distinguished primarily on the basis of rock type 
and, to a lesser extent, by other physical properties, distribution, topo­
graphic setting, and age. Generally, each geologic unit possesses a u­
nique association of engineering properties that can be summarized in 
table form (Table 1). 

Interpretation of the regional distribution of specific geologic 
hazards is based in part on (1) identification of the causes of the 
hazard, (2) relation of causes to engineering properties of rock units, 
and (3) delineation of the distribution of pertinent engineering prop­
erties through an understanding of the geology. Extrapolation of infor­
mation from a given area to other areas follows a similar procedure. 

Bedrock structure is briefly discussed in Department environmental 
reports to (1) document interpreted distribution of rock units, and 
(2) allow more· accurate interpretation of hazard distribution and po­
tential. Generally speaking, most traditional geologic mapping is aimed 
at interpretation of rock genesis. The manner of origin of the rock, in 
turn, is accurately reflected in its composition and texture and there­
fore in its engineering properties. Because of this coincidence, it is 
possible to adopt the major rock categories recognized by traditional 
geologic efforts as also the major engineering categories for preliminary 
assessments in a region. 

Surficial geologic units 

Surficial geologic units are unconsolidated, relatively thin stream 
deposits overlying bed rock. Major landforms are flood plains, terraces, 
and alluvial fans. 

Volcanic and sedimentary geologic units 

Volcanic and sedimentary geologic units include a variety of consol­
idated rock units that (1) underlie surficial units where they are present, 
(2) are to some extent folded and faulted, and (3) do not display metamor­
phic features. In addition, they do not include intrusive igneous rocks. 
These highly varied volcanic and sedimentary rocks have a wide range of 
engineering properties and associated hazards. 

Metamorphic geologic units 

Metamorphic rocks are rocks derived from preexisting rocks by tem­
perature or pressure.extremes beneath the zone of weathering. Metamorphic 
rocks display different mineralogic and structural characteristics than do 
their parent rocks and are generally very hard and jointed to give angular 
chips and slabs. Some metamorphic rocks are strongly foliate; that is, 
they possess closely spaced parallel planes of structural weakness re­
sulting from metamorphism. 

Intrusive geologic rock units 

Intrusive rocks are rocks emplaced as a unit into preexisting rocks. 
Subsequent erosion exposes them at the earth's surface. Most intrusive 
rocks are igneous and are characterized by massive ·textures. Intrusive 
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Surficial uni ts 

Volcanic units 

Sedimentary units 

Intrusive units 

Metamorphic units 

Table 1. Typical matrix of engineering properties and geologic units 

rocks of nonigneous origin (e.g. serpentinite) generally possess planar 
fabric. The specific manner of emplacement of intrusive rocks strongly 
influences their engineering properties. 

Bedrock structure 

A final consideration in the grouping of rock types is the influence 
of structure (folds and faults) in tne land management behavior of rock 
units. Thus, normally competent rocks may behave incompetently in sheared 
zones. Commonly an additional category of rocks (sheared rocks) must be 
addressed on the matrix (Table 1). Development of a grouping scheme which 
addresses all types of rock behavior is a useful tool in extrapolation 
techniques. 

Geologic Hazards 

Genera 1 

Accomodation of orderly development while insuring public health, 
safety, and welfare is difficult and complex. The complexity, however, 
is greatly reduced where an understanding of the natural characteristics 
of the land, the processes that shape it, and the geologic hazards that 
threaten it is rationally applied in guiding growth. Surficial geologic 
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hazards of concern to the planner include mass movement, slope erosion, 
stream flooding, stream erosion, and stream deposition. Each hazard is 
characterized by unique distribution, causes, and ranges of impacts. Re­
commentations for treatment or mitigation of geologic hazards should be 
flexible to allow for variations in physical, social, political, and 
economic settings. 

Mass movement 

General: Mass movement is the movement of rock or soil material 
downslope in response to gravity. Table 2 summarizes several kinds of 
mass movement occurring in Oregon. 

Causes: Mass movement occurs on slopes where the downslope compo­
nent of gravity exceeds shear resistance. In areas of sliding, potential 
sliding, low cutbank stability, or hazardous slopes, the activities of 
man should be controlled to assure that the downslope component of gravity 
is minimized and that shear resistance is maximized. 

Downslo e ravit com onents: Weight of the regolith {weathered 
rock and soil above bed rock column is increased by the placement of 
fill for road construction or other purposes, saturation during winter 
rains, and artificial obstruction of surface and shallow subsurface run­
off with improperly designed roads, poorly located dwellings, and other 
developments. 

Models of slope failure presuppose that the weight of the regolith 
column is perpendicular to the earth's surface. Where nearby blasting 
or seismicity is a factor, a horizontal component of acceleration is 
introduced along with the vertical gravity component. The resulting in­
clined direction of acceleration has the same effect from an engineering 
standpoint as does steepening of the slope. Also to be considered are 
disaggregations and consequent loss of strength of regolith by blasting. 

Shear resistance: Under saturated conditions, soil particles are 
buoyed, thereby reducing internal friction and shear resistance. Where 
soil water is increased to the point of saturation by rainfall, drainage 
interference, or blocking of springs, shear resistance decreases and po­
tential for sliding increases. Under conditions of heavy rain, infiltra­
tion may exceed the rate of shallow subsurface drainage so that the liquid 
limit of the soil is actually exceeded (Campbell, 1975). Debris flows in 
colluvial (earth material transported by mass movement rather than by 
running water) pockets over impermeable bed rock may result. 

Cohesion, the bonding attraction of soil particles, varies with soil 
type and water content. Silts have low cohesion when dry, moderate co­
hesion when wet, and no cohesion when saturated. Clay-rich soils gener­
ally accomodate large quantities of water before reaching their liquid 
limit. Slow moving landslides or expanding soils result. 

Root support by trees is now recognized as a primary agent of sta­
bility in colluvial areas on steeply sloping terrain. Root support de­
clines rapidly after logging, and many slides in logged areas are at­
tributed to the loss of root support through root decay. In wooded areas 
it is doubtful, however, that increased soil moisture associated with 
logging has a measurable impact on slope stability. 

Distribution: Interpretation of mass movement on geologic hazards 
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maps produced during Department studies is based upon field reconnaissance, 
topographic analysis, consideration of slide mechanics, and aerial photo­
graphic analysis. More refined delineation is costlier and requires more 
detailed field work, larger scale photographs, and larger map scale. Lo­
cally, remote sensing, geophysics, and monitoring are sometimes appropriate 
in highly critical areas. 

Planners are concerned with existing landslides and, in addition, with 
the prevention of future slides. These may be viewed in two categories. 
Cutbank failures result from improperly engineered cuts and generally can 
be avoided by adhering to the provisions of the Uniform Building Code. 
Critical features such as jointing, bedding, clay content, and subsurface 
flow, however, present special problems. The second category of future 
slides encompasses slides that will be initiated by natural or artificial 
means other than cuts including overloading, changes of drainage, and re­
moval of vegetation. Interpretation of slide potential is based primarily 
on the discussion of slide causes. 

The distribution of present mass movement features is easily presented 
on geologic hazards maps. Further mapping of areas of future mass movement 
can be accomplished on a regional basis using overlays of slope, critical 
topographic features, and rock type. More detailed maps of local extent 
can be generated using detailed plotting of engineering features contrib­
uting to sliding in each of the geologic rock units. 

Impacts: Impacts of mass movement are variable with the type of mass 
movement being considered (Figures 1 and 2). Deep bedrock failures (Fig­
ure 3) are either active or inactive and have associated with them irreg­
ular ground-water and drainage conditions, highly variable foundation 
strengths and cutbank stabilities, and secondary slides in eroding areas. 

Earthflow and slump topography are associated with poor drainage, 
shallow subsurface flow of ground water, and the possibility of ongoing 
movement which can destroy man-made structures including roads, homes, 
and other buildings. In addition, active earthflows leading into streams 
adversely impact water quality. 

Debris flows (Figures 4 and 5) and debris avalanches (Figure 6) gen­
erally occur in uninhabited areas and therefore pose their greatest threats 
to water quality and the forestry resource. Logging roads are particularly 
subject to damage. Other impacts include loss of topsoil, which in extreme 
instances also reduces water retention capabilities of regolith. This may 
contribute to increased storm runoff in places. 

Rockfall and rockslide are minor hazards in most areas, but they pose 
threats to hikers and motorists in more steeply sloping terrain. Rolling 
rocks in areas of high relief occasionally travel considerable distances 
beyond the bases of slopes from which they were derived. 

Slope erosion 

General: Slope erosion is the removal of soil or weathered bed rock 
by sheet wash (no conspicuous channels), rill erosion (numerous small riv­
ulets), or gully erosion (larger, more permanent channels). It does not 
include erosion through larger channels between slopes, stream bank erosion, 
or mass movement, although these are sometimes grouped together in re­
gional analyses of soil loss. Dominant factors controlling slope erosion 
are land use, land cover, slope, soil type, and rainfall intensity (Fig­
ure 7). 
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Figur>e 1. Coastal eMsion 
alld associated landslide;; 
su.ch cs thene at Cape 
Blanco thl'eaten several 
coastal communities (Beau.­
lieu and Hughes , 1976) . 
(Photo courtesy Or>egon 
Highway Division) 

Figure 2. SZide at Catching Slough inlet in Coos County during 1974 
flood is typicaZ of damage inflicted on Oregon roads by geologic 
hazal'ds (Beaulieu and Hughes, 197:)) . (Photo courtesy The World) 

47 



Pigu:re J. 
viLle 

Deep bedrock faiZu:re neal" Lola Pass is 
aZide which claimed nine livea in 1974 

sinilar to Canyon ­
(Beaulieu. 1974) . 

Figul"6 4 . Debl"ia flows enr:mating from steep terrain destroyed part 
Of Union Pacific raiZway near ~leton in winter of 1964-1965 
(Schlicker and Deacon. 1974) . (Photo cou:rtesy SiuslalJ News) 
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•• • 

Fiaw'c S. Dobl'i/J flows in Portland Ql'6 typicalZy UM:lZZ but hiBtOI'­
icalZy I1wnCJ'OU8 and tl'OubleIJome (Ol'egon Depal·tmont of Geology 
and MillCl'al InduIJtl'ien . 19'10) . 
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f'igw'e 6 , Debl'iu av­
alanCI168 Bueh au 
this one in Bteep 
teJ'l'ain aloPI{] the 
South Fork of the 
Coquille River' com­
monly.expo8e bed 
rock (Beaulieu awi 
Hughec. 1975) . 



Figure '1 . Areao ouch as this 
i n W6stel"! CW'l'Y County 
when o:qx;oed by m:lSS move ­
ment al'O corrmonZy sites 
oj" DoveN sZope erosion 
(BeauUeu and Hughes, 19'16) . 

Soil eros i on i s extremel y sensitive to s lope gradient and mode rate ly 
sensitive to s lope length. The slope intensity factor is greates t in 
mountainous area s and along steep valley s ides . It is leas t in flat 
bottoml ands. 

So i l erodibility varies greatly with l and use and so il cover. Where 
sediment yield rates have been measured, they provide a good gene ral guide 
to s l ope erosion but should not be confused with actual so il l oss (Wisch­
me ier , 1976) . Sediment yield studies do not mea sure foot s10pe depos ition 
and other local forms of deposition whi ch capture much of the eroded ma­
terial before it ever reaches the s treams being monito red. Actual so il 
loss i s always greater than measured sediment y ield. 

In Cal i fornia, Knott (1973) demons trates that the convers ion of wood­
land to intensive agriculture and cons truction increases sediment yield s 
by 65 to 85 times . Yorke and Davis (1971 ) record a gO-fold increase in 
sedimentation during conversion of pasture1and to townhou ses i n a sma ll 
watershed in Maryland. In the H.J. Andrews Experimental Fores t, uncon­
trolled clea r cut logging increased rates of sedi me ntation 67 times ; and 
Anderson (1971) reports similar results in a similar s tudy in Califo r ni a. 
Langbein and Schumm (1958) determine that for areas of greater than 40 
inches annual effecti ve precipitation , the sed iment yield rate under 
na t ural vegetation i s approximately 200 cubic mete rs per kilometer pe r 
year (about 1,500 tons per square mi le). For area s having l ower ra"infall, 
the sediment yi eld is greater because of the decrea se in protective cover 
offered by natural vegetation . These figures apply to land in the natural 
s tate; erosion in agricultural or const ructi on area s is much higher. 

So i l erosion is also a function of 
s ize , and organic content of t he soil. 
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marily of silt and fine-grained sand are easily eroded. On steeper 
slopes, very shallow depths to bed rock increase soil erosion because of 
decreased infiltration and increased runoff. 

Methods of study: Many of the diverse factors controlling soil ero­
sion are brought together in the Universal Soil Loss Equation developed 
by the U.S. Department of Agriculture (1972): 

A = RKLSCP 

A refers to annual soil loss in tons per acre, R is the rainfall intensity 
factor, K is a measure of soil erodibility, LS is a slope intensity factor 
which considers slope gradient and slope length, C is the land cover and 
land use factor, and P is a factor of conservation practices. Until very 
recently, empirical data used in deriving the equation were based en­
tirely on studies of flat to gently sloping agricultural land. Land use 
figures are now extended to consider nonagricultural uses. 

Figures for steeper slopes are extrapolated beyond the range of em­
pirical data and are used only for speculative estimates. In practice, 
mass movement processes are a greater concern on more steeply sloping 
terrain. The Universal Soil Loss Equation, however, is appropriate for 
estimating soil losses for particular parcels of land and gives good re­
sults within broad limits for gently sloping terrain (Williams and Berndt, 
1972) . 

Additional techniques for estimating slope erosion potential on a 
more regional basis are also available. In a manner similar to the anal­
ysis of mass movement in Table 2, a series of pertinent overlays can be 
developed for a region and a series of erosion potential provinces can be 
defined. These can then be related to existing erosion data and monitor 
information to produce relative measures of erosion or actual semiquanti­
tative estimates of erosion. Identification of erosion potential pro­
vinces also allows the projection of erosion data from one locality to 
other areas of similar nature. The erosion province method of analysis 
is appropriate for regional assessments of erosion potential and sedi­
mentation potential in gently to moderately sloping terrain. 

Impacts: Severe slope erosion removes valuable topsoil and may form 
gullies, damage landscapes, and hinder revegetation. Where allowed to 
continue to extreme conditions, it may also result in more rapid storm 
runoff . 

Soil material carried to streams may adversely impact stream biology 
and cause greater flooding by raising the stream beds. Although increased 
turbidity is also an adverse impact of slope erosion, it is largely the 
result of mass movement and stream bank erosion. 

Flooding 

Causes: Flooding is caused by large increases in discharge or by 
natural or man-caused modifications of the channel. The Manning Equa­
tion of stream discharge provides a systematic basis for reviewing the 
causes of stream flooding and for qualitatively predicting impacts of 
various possible channel modifications: 

Q = 1.486 AR2/3S 1/2 
n 
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Q is discharge (cfs), n is channel roughness, A is cross-sectional area 
of the channel, R is hydraulic radius (A divided by the wetted perimeter), 
and S is slope (gradient) of the stream. Flooding is caused by increasing 
Q or by holding Q constant and modifying factors on the right side of the 
equation to generate compensating increases in depth. 

Natural flooding is caused by heavy orographic rainfall, rapid snow­
melt, low infiltration rates, steep slopes, and steep gradients. Most 
floods on local streams crest shortly after peak precipitation; floods 
on larger streams show greater delay. An additional potential cause of 
flooding is the impoundment and sudden release of waters behind landslide 
dams. 

Land use can influence local flooding by altering surface water res­
idence times and infiltration rates. Urbanization greatly increases peak 
flow and total runoff (Seaburn, 1969; Knott, 1973). In logging areas, 
road construction decreases regional infiltration and intercepts shallow 
subsurface flow to produce increases in peak flow (Harr and others, 1975). 
A variety of modeling procedures are available for predicting runoff in 
areas of changing land use and should be incorporated into storm sewer 
design. 

The impact of logging on stream flooding varies with type of tree, 
soil, and climate but appears to be minimal in most instances. In the 
Alsea drainage (Harris, 1977) and the H.J. Andrews Experimental Forest 
(Rothacher, 1970), no increase in peak flows with logging is noted. 
Changes in channel geometry and the manner of flood water conveyance 
through lowlands outside logged watersheds has been little investigated. 

A beneficial impact of logging in many areas is increased summer 
streamflow when the need is greatest. Removal of conifers under ideal 
conditions of soil thickness and climate reduced summer evapotranspi­
ration by approximately 18 inches in the H.J. Andrews Experimental For­
est (Rothacher, 1970). As a result, summer streamflow after loggi~g in­
creased 30 percent (Moore, 1966). In regions of drier climate, thinner 
soils, and less uniform original conifer cover, the beneficial impact is 
less dramatic. In the Ochoco Mountains, for example, evapotranspiration 
was reduced by 2 inches and resulted in slightly increased stream flow 
(Berndt and Swank, 1970). 

If discharge Q is held constant, flooding may be caused by modifi­
cations of the cross-sectional area A or slope S. Thus, artificial fill, 
other artificial obstructions (roads, bridges, structures), gravel and 
silt deposits, and natural channel obstructions such as log jams may con­
tribute to flood potential. The Flood Insurance Act of 1968, adminis­
tered by the U.S. Department of Housing and Urban Development, and Goal 7 
of the Land Conservation and Development Commission regulate obstructions 
in the floodway. Placing of fill in channels is regulated by the U.S. 
Army Corps of Engineers and the Division of State Lands. 

Slope S is influenced by aggradation and channel modifications. If 
slope is decreased, cross-sectional area (and therefore, depth) must be 
increased accordingly to accommodate a given discharge. 

Impacts of channel modifications for the purposes of flood control, 
aggregate removal, or erosion control depend on the specific conditions 
at a given site. Thus, channel restrictions in some parts of a stream 
may aggravate flooding whereas constrictions elsewhere may have no sig­
nificant impact on flooding. Likewise, channel modifications may be 
justified to minimize flooding or stream bank erosion elsewhere. 
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Stream erosion and deposition 

General: Much planning and designing of channel modifications em­
phasize the water aspects of the total stream system. Equally important, 
but often neglected, are sediment load and a variety of transient stream 
parameters including width, depth, channel roughness, and channel layout. 
Changes in anyone of these leads to changes in one or more of the others. 

Larger particles in stream beds, including boulders, pebbles, and 
coarse sand grains that are moved by rolling, sliding, and bouncing, con­
stitute the bed load. The capacity of a stream to transport bed load is 
determined by channel geometry, volume of discharge, and velocity. Smaller 
particles, including fine sand, silt, and clay, generally are transported 
in suspension. The volume of suspended load is controlled primarily by 
runoff and slope erosion. This aspect of sediment transport is particu­
larly significant in terms of water quality management. Medium-grained 
sand can be carried in suspension under extreme conditions of velocity 
and turbulence. 

Torrential flood channels: Torrential flood channels are most pre­
valent in mountainous terrain, where slopes are characteristically steep 
and infiltration rates are low. Areas of recent torrential flooding are 
easily recognized on the basis of scoured, unvegetated creek bottoms and 
coarse, poorly sorted stream bed deposits. Where vegetation has reclaimed 
the channel, recognition is based upon indirect features including steep 
side slopes, steep gradients, impermeable bed rock, narrow stream channels, 
and the absence of a flood plain. Torrential flood channels pass down­
stream into topographically more mature channels with flood plains. 

Because torrential flood channels are generally cut in bed rock, 
they are unable to adjust to rapid changes in discharge by channel modi­
fication. Instead, depth and velocity increase sharply during times of 
high flow. Consequently, torrential floods are highly erosive and com­
monly destroy artificial obstructions in the channel such as bridge abut­
ments and road fill. Where torrential flood channels spill into flat ter­
rain, rubble and debris fans may quickly bury roads or clog culverts (Fig­
ure 8). 

Concentrations of suspended sediment during torrential floods are 
commonly high. Under extreme conditions of slope erosion and rainfall, 
torrential stream channels may transport flowing mud and debris rather 
than water (Beverage and Culbertson, 1964). 

Lowland flood channels: Gentler gradients, broader valleys, and the 
greater capacity to modify channel geometry in response to rapidly fluc­
tuating discharge are characteristics which distinguish flood plain stream 
channels from torrential flood channels (Figure 9). Short-term variations 
in depth and velocity are less extreme in these channels, but long-term 
changes in width, depth, and layout are more variable in response to slope, 
discharge, and bed load. Stream meandering (flow along a curved sinuous 
channel) and stream braiding (flow along several channels) in flood plains 
are subjects of considerable research but still are incompletely under­
stood. 

Erosion in flood plains is restricted primarily to channels, outer 
bends of meanders, and cutoff channels that develop during times of flood­
ing. Stream deposition includes not only the deposition of silt and clay 
from relatively slow moving overbank flood waters but also the formation 
of bars in channels, on the inner bends of meanders, and behind obstruc-
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8. TOl'Nmtial Flood 
channels al'e chal'O.cter>ized 
by channel scow' in high 
gl'adiel!t segments and r>ap­
id deposition at foot of 
mountainous areas in 
westel'?1 Cw'l'Y COWlty 
(Beaulieu and Hughes~ 1976) . 

Figw·e 9 , Lowland flooding of WiUamette River is typiool of floods that 
inflict $20 mittion losses aml!4aUy in Oregon (Oregon Department of 
Geology and Miner>al Industries , 1970) . 

54 



tions such as snags. Stream erosion and deposition operate in harmony to 
modify the stream channel. Sediment supplied by stream bank erosion is 
deposited as bars farther downstream. Bars, in turn, redirect stream­
flow against river banks downstream to cause additional stream bank ero­
sion. 

Con c 1 u s ion 

Regional investigations of surficial geologic hazards have been con­
ducted by the Department in Tillamook, Clatsop, Lincoln, Coos, Douglas, 
Curry, Jackson, Hood River, Wasco, Sherman, Linn, Marion, and Washington 
Counties. Selection of concepts used in the successive investigations 
has been a balanced consideration of (1) the need for technical accuracy, 
(2) the need of information useful for a wide variety of persons, and 
(3) the fundamental place of geology in the geologic hazards of Oregon. 
In future projects the Department will continue to draw upon the experi­
ence of others and produce documents useful to a wide spectrum of persons 
and agencies in need of geologic hazard information. 
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* * * * * 
CORRECTION 

In the article "Oil and Gas Exploration in 1977" (ORE BIN, January 1978) 
page 19, paragraph two, line 11, which reads "60 MCF/D (1,000 cu ft/day)", 
should instead read "60 MCF/D (60,000 cu ft/day)". 

* * * * * 

ENGINEERING GEOLOGY SYMPOSIUM TO BE HELD AT PSU 

A symposium "The Practice of Engineering Geology in Oregon - Techniques 
and Legalities" will be held March 18, Earth Science Department, Cramer 
Hall, Portland State University, Portland. The symposium. sponsored 
by the Oregon section of the Association of Engineering Geologists and co­
sponsored by the Oregon Department of Geology and Mineral Industries and 
Portland State University, will focus on current techniques and practices 
of engineering geology in Oregon, the position of engineering geology with­
in the framework of land use planning requirements, and registration of 
geologists and engineering geologists. 

Cost of registration is $26 and includes registration, luncheon, and 
symposium papers in published form. Student registration is $10 (not in­
cluding luncheon). Preregistration prior to March 11, 1978, is $22: For 
more information or preregistration contact Rick Kent, AEG, 19443 Wllder­
ness Drive, West Linn, Oregon 97068. 
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