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CALENDAR OF ACTIVITIES FRIDAY NIGHT LECTURE



(Cramer



Hall~



PSU, Room 371. 8:00 P. M.)



January 9



11



January 23



"Weathering Rocks , 11 by Robert VanAtta. Ph . D. . Geology Department. Portland State University .



FRIDAY LUNCHEON



Huntin.g Dinosaurs •11 b.v Dave Taylor .



(St~ndard



Plaza, 1100 S.l•I. 6th Avenue Rooms A & B Third Floor Cafeteria. Programs at 12:00 Noon)



January 2



No Meeting .



January 16



"Spain, · Sevilla in the Soring, 11 by Don Johnson, Portland State University Geography Department.



GEOLOGY SEMINAR ,January 21



Happy New Year .



(Cramer Hall. PSU., Room S-17, 8:00 P. M. ) Library Night, 7:00 - 8:00 P.M. "Formations in the Imnaha and Sn;ike River Canyons. 11 by Dr. Catherine Evenson .



GSOC LIBRARY



(Cramer Hall, PSU, Room S-7. Ooen 7: 30 to 8:00 P.M. Prior to even.ing programs. Rosemary Kenney. Librarian) .



FI ELD TRIP



The Society has been unable to secure affordable liability i nsurance . Every attempt is being made to secure coverage. The Society is hopeful of resuming field trips in the near future.
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NEW MEMBER



NOMINATIONS FOR 1987-88



Mary Louise Dutton 299-4817 2545 SW Terwilliger Blvd., Apt. 817 Portland, OR 97201



As listed in the previous newsletter, nominees are: R. E. (Andy) Corcoran President Joline Robustelli Vice President Margaret Steere Secretary Harold Moore Treasurer Esther Kennedy Director (3 yrs.)



MEMBERSHIP RENEWALS PAYABLE Because all memberships expire as of March 1, dues are now being accepted by the Treasurer for the year 1987-88. Checks payable to GSDC may be sent to the Treasurer, P. o. Box 8579, Portland, OR 97207, or they may be paid in person at meetings of the Society. If you wish a membership card mailed to you, please furnish a stamped, self-addressed envelope for that purpose. Dues are: Individual member, $10; families, $15, junior member (under age 21, not part of a family membership, $6.



FREEDA HARTZFELD JONES Dr. Freeda Hartzfeld Jones, a member of the Society for about 15 years, died December 5 in a Southwest Portland nursing home, at the age of 87.



Other nominations may be filed with the Secretary on or before Jan. 20, 1987. Such nominations must be accompanied by the signatures of ten memberships of the Society. Ballots will be mailed to all members about February 1, 1987.



REVISED BY-LAWS ~e



proposed revision of' the GSOC bylaws, to be voted upon at the February, 1987, annual meeting, is the culmination ' of more than three years' work by members and officers' of' the Society. Changes were necessary so the by-laws will comply with current Oregon Revised Statutes regarding non-profit corporations. A copy of the revised by-laws is being mailed to each member and is attached to the January newsletter.



NOTICE OF ANNUAL BUSINESS MEETING



Dr. Freeda Jones had been dean of women and assistant to the president at Lewis and Clark College until her retire~ent in 1968. She was active in many local and national organizations, among them, the Oregon Literacy Inc., American Association of University Women, Oregon Council of Churches, Oregon Historical Society, World Affairs Council of Oregon, and The Old Church Inc. She had received numerous awards in recognition of her services qnd accomplishments. Hartzfeld Hall, a residence complex at Lewis and Clark College, is named in her ·honor.



The Annual Business Meeting of the Geological Society of the Oregon Country will be held on Friday, February 27, 1987, at 8:00 p.m. in room 371, Cramer Hall, Portland State University. At this time ballots will be counted, results announced, and short annual reports will be given by officers and committee chairmen.



Dr. Freeda was the wife of the late Dr. Arthur c. Jones, a charter and life member of GSOC. Survivors include a stepson, nieces and nephews.



Dorothy Waiste.• long-standing business manager for the Society, is seeking a replacement for her position. Anyone interested can call her at 284-4320. Thank you.



2



NEW BUSINESS MANAGER NEEDED



The Geological Newsletter



•'•



NEW DOGAMI MAP



.•



DOGAMI announces the publication of a new geologic map of the ocean floor off Oregon. The f ull-color map depicts the st ructure of over 60 different rock units of t he oc e a n f loor, continental slope and she lf, and adjacent off-shore areas; in- . e ludes a four-page explanatory text. Published as Map GMS-42, it is available at DOGAMI , 910 State Office Building, 229-5580



,\



VOLCANOES AND AEROSOL CANS According to vulcanologist David A. Johnson, writing in Science magazine, volcanic etniissions rival aerosol cans in the destruction of the ozon e laye r. The Augustine volcanic eruption of 1976 in Al aska , for example, was "equivalent to 17 to 36% of the 1975 wo rld industrial pro~ duction of chlorine in fluorocarbons."



RANCHO LA BREA: A NEWINTERPRETATION John H. Whitmer For many decades it has been "known" that the marvelous array of late Pleistocene and early Holocene plant and animal fossils at Rancho La Brea in Los Angeles accumulated in deep and dangerous tar pi ts, for which the ranch was named. A very fine article in the June, 1986 issue of CALIFORNIA GEOLOGY gives an entirely different story, based upon the work and conclusions of the Rancho La Brea Project. Begun in 1969, the project utilized newly developed techniq'Qes and rigorous paleontologic and archeologic methods in a careful biologic and geologic analysis of a renewed excavation of Pit 91, a deposit which had been excavated to a depth of ten feet in 1916. An important new deposit was discovered in 1975 during excavation for the foundation for the George C. Page Museum of La Brea Discoveries (a branch of the Natural History Museum of Los Angeles County.) Twenty blocks of bone, plant and matrix were carefully removed intact so that meticulous dissection could provide detailed anatomic and ecologic data. Work continues on these projects. The information they have produced thus far, combined



Janua r y 1987



with modern analysis of the geologic setting, has shown that there were no tar pi ts on Rancho La Brea (Tar Ranch.) Instead, there was a rapidly subsiding Los Angeles Basin, in which about 8000 feet of marine sediments rich in organic matter accumulated. Structural deformation of these marine sediments occurred, and oil reservoirs developed. In latest Miocene and early Pliocene time, the Santa Monica Mountains began to rise while subsidence and deposition continued in the basin. When the ocean finally retreated from the Los Angeles Basin, streams from the Santa Monica Mountains vigorously built alluvial fans southward onto the basin . Some 50 feet of late Pleistocene continental sediment was deposited upon the land which became Rancho La Brea. The fossils occur in this superficial layer. Apparently as a result of continued uplift of the Los Angeles Basin, erosion occurred in places on the late Pleistocene continental deposits. Deposits of asphalt, replete with plant and animal fossils remained as mounds. The origin of these asphalt deposits provides the key to understanding the fate of the animals which contributed the fossils. Rancho La Brea was located at the southern edge of one of the many structural traps (The Salt Lake Oil Field) which formed i n the Los Angeles Basin . Asphalt seeps from this reservoir reached the surface along a fault (the Sixth Street Fault ) which trends northwest across Hancock Park, the 23 acres of Rancho La Brea which was donated to Los Angeles County in 1916. Driven by methane under pressure, the asphalt exudes onto the surface to produce shallow ponds, or, on slopes, sheet-like deposits. During warm periods, the asphalt is soft and sticky, capablP. of trapping smaller animals. Sands impregnated witli it in the warmer weather yield to pressure and can trap even large animals. In the modern San Jauquin Valley, range cattle trapped in less than three inches of asphalt have died from exhaustion or hypothermia. During cool, wet months, the asphalt is firm and not capable of trapping even small animals. The winter rains bring sand and gravel, covering the preceding season's layer of asphalt. This process continued for many thousands of years, producing lenses of asphalt between layer upon layer of sand and gravel and misleading the early excavators to believe that there were dee p pits of asphalt. At no time were the animals submerged in asphalt while still alive. Instead, they remained mostly above the surface, their feet or legs stuck to the tar. Predators could not resist going after such easy prey, and became victims themselves of the tenacious bitumen. This predator-prey relationship accounts for the approximately 9: 1 ratio of large carnivores and scavengers to herbivores. It was estimated that over the past 25, 000 years, one entrapment episode per decade, involving ten large mammals, would provide more fossils than have been excavated from the "Tar Pits" in the past eighty years.
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STRIKE-SLIP FAULTS: MAJOR ELEMENTS IN CONTINENT FORMATION The San Francisco Earthquake of 1906 forced geologists to recognize , for the first time . that horizontal motion can be significant in earthquakes. It was associated with horizontal displacem~nt on the San Andreas Fault far greater than anyone had ever imagined possible (Iacopa, 1964 . ) At first, the San Andreas fault was considered unique in all the world. As the decades passed, other strike-slip faults were recognized. In 1953, the geologic community was astounded by estimates that there had been 350 miles or more of horizontal displacement along the San Andreas Fault. (Hill & Dibblee, 1953. ) Now, the San Andreas Fault is recognized as a consequence of movement between the North American and Pacific Plates at the rate of 6 centimeters (about 2 1/2 inches) per year. {Atwater, 1970.) In recent years, many significant strike-slip faults have been recognized inland from the San Andreas Fault, and more or less parallel to it. Also rightlateral faults, they take up some of the displacement between the moving plates, sharing that role with the San Andreas Fault. {Carver, 1985.) It has even been proposed that the Sierra Nevada, the Great Basin-High Lava Plains and the Northern Rocky Mountains are each blocks of the North American Plate which are moving west to the northwest as •slivers• between the Pacific and North American plates. (Smith, R.B., 1978.) In any event, some of the movement between the plates is taken up by strike-slip faults which are inland from the San Andreas Fault. A most interesting article in the September, 1986 issue of GEOLOGY (Jarrard) shows that, in fact, active strike-slip faulting occurs behind and parallel to about 50i of modern subduction zones. This type of strike-slip faulting is much more prevalent than the San Andreas type of faulting between plates. It is likely to occur when plates converge obliquely, as is the case with the Pacific and North American Plates. Since oceanic plates are about 3 times stronger than continental plates, the vast majority of such faults occur as much as 60 to 180 miles inland from the subduction trench as in the Cascade Range. Lodged between the trench and the major strike-slip fault, these 'forearc slivers' (Plate tectonics people think of blocks of crust 60 to 180 miles wide and considerably longer, as 'slivers•) move parallel to the trench. This occurs because plates converging obliquely have a larger area of contact, ergo more resistance to subduction, than do plates meeting head on. Motion of a subducting plate, in relation to a large 'sliver' moving laterally along a strike-slip fault, is less than that in relation to an intact over-riding plate, because the lateral component of lower plate motion is taken up by strike-slip motion. Resis-
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tance to movement is generally less on strike-slip faults, consequently the amount of work required to adjust to oblique convergence of plates is often reduced by strike-slip faulting. The rate of motion of the sliver is correspondingly reduced to 2 c.m. (about .8 inch) per year or less, or 600 to 1200 miles in 100 million years. It thus appears that several of the terranes of western North America may have moved northward as fore-arc slivers instead of as microcontinents or sea mounts on the oceanic plate, rafted and docked to our ancient coastline. Whether strike-slip faulting will occur in connection with oblique convergence of plates depends upon several factors, including the strength of the over-riding plate and its extent of compression. Compression favors such faulting, while extension makes it far less likely. The article contains a table of 39 modern subduction zone segments each classified by strain regime {i.e., compressional, neutral or extensional. ) With few exceptions, strike-slip faulting occurs only in compressional or neutral regimes. The Cascade Range is shown to be in neutral strain, with right-lateral offset on the Mount St. Helens fault.



'• I



References Iacopa, 1964, Earthquake Country, p. 122, Lane BOok Company, Menlo Park, California. Hill & Dibblee, 1953, ••san Andreas, Garlock & Big Pine Faul ts, California." GSA Bull. 64:443-458, April, 1953. Atwater, 1970, "Implications of Plate Tectonics for the Cenozoic Evolution of Western North America." GSA Bull., 81:3513-3536, December, 1970. Carver, 1985, "Quarternary Tectonics North of the Mendocino Triple Junction, in American Geomorphological Field Group." 1985 Conference, M.E. Savina, ed., p. 155. Smith, R.B., 1978, "Seismicity Crustal S~ructure, and Intraplate Tectonics of the Interior of the Western Cordillera, in Cenozoic Tectonics and Regional Geophysics of the Western Cordillera," GSA Memoir #152, 1978, .
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Jarrard, "Terrane Motion by Strike-slip . Faulting." Geology, 14:780-783, September, 1986. JOHN H. WHITMER
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FRIDAY NIGHT LECTURE



(Cramer Ha ll, PSU, Room 371, 8:00 P.M.)



February 13



11



Geology of Yellowstone National Park, Don Barr, Past President, GSOC.



February 27



ANNUAL BUSINESS MEETING Wonderful World of Industrial Minerals," by Ron Getche, Oregon Department of Geology and Mineral Industries.



11



by
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FRIDAY LUNCHEON



(Standard Plaza .. 1100 S.W. 6th Avenue Rooms A & B Third Floor Cafeteria. Programs at 12:00 Noon)



February 6



"Geology of Hanford Nuclear Reservation," by Leonard Palmer, Ph.D., Portland State University Geology Department.



February 20



"Astrophotography," by Del Wiseman.



GEOLOGY SEMINAR February 18



(Cramer Hall, PSU, Room S-17, 8:00 P.M.) Library Night, 7:00 - 8:00 P.M.) "John Day Formation and Its Claim to Fame, 11 by Don B. Parks, Past President, GSOC, and Ro~ert Richmond.



GSOC LIBRARY



(Cramer Hall, PSU, Room S-7 . Open 7:30 to 8:00 P.M . Prior to evening programs. Rosemary Kenney, Librarian).



FIELD TRIP



Cancelled until further notice.



I •



52ND ANNUAL BANQUET Friday, March 13, 1987. Grand Ballroom, third floor, Smith Memorial Center, Portland State University.
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BALLOTS



ADDRESS CHANGE j



Hildred (Mrs. Clarence) "Phillips 2545 SW Terwilliger Blvd., #1017 Portland, OR 97201



299-10~7



Clarence: resides at. the adjacent Park View Nursing Home.



:Ballots will be mailed to you at least 15 days before the annual meeting, February 27, 1987. Names of candidates for officers will appear thereon, as well as opportunity to vote on the revised by-laws, copies of which were sent to you with the January newsletter.



1946, died January 7, 1987 at her home in Lake Oswego, at the age of 93.



Because postal regulations require that letters sent under permit must be of equal weight, families (two voting members) will receive two ballots in one envelope and individuals will receive one ballot and one blank: sheet of paper.



Jane and her husband Rudolph, who died in 1966, were named Honorary Life Members of theSociety in 1962. Jane had served the Society as editor of the newsletter in 1952.



ANNUAL DUES NOW PAYABLE



J.Ai"'IB ·ERICKSON



Jane Erickson, a GSOC member sihce



:Mrs. Erickson had been a partner in a letter shop, a court reporter and a playwright whose plays had been produced in Portland and Lake Oswego and around the United States and Canada. She also headed a drive for therbenefit of the Lake Oswego COillill.unity Theater.



Dues for the year beginning March 1 may be sent to the Treasurer, Emily Delano, GSOC, P. O. Box 8579, Portland, OA 97207, or they may be paid in person at meetings. .Pick up membership cards at meetings or furnish a stamped, self-addressed envelope for mailing.



Mrs. Erickson is survived by a son, a stepson, sisters and a :.rbrother. BANQUET SALES TABLE NEEDS GOOD MATERIAL GSOC PROJECTOR BACK IN OPERATION During the latter part of 1985, the GSOC slide projector ceased to function properly. After receiving an estimate to repair it and realizing that the machine was becoming obsolete, a new projector was purchased to serve our needs in a more dependable manner. In the past few weeks, Char.lene Holzwarth' a son Patrick examined the old pro~ jector and was able to fabricate a small but vital part to replace the worn-out part. As a result:,- ·.we now have a back-up or spare projector; and what's more, Patrick "donated" his. ti.Jne and effort to the cause. Thank you ever so much Patrick. -Don Parks
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Proceeds from the sales table at the Annual Banquet go to help meet the expenses of the banquet. So please bring SALABLE material that will attract purchasers and be treasured by them. No large, h.e avy spscimens, please. Limit your material to hand specimens or smaller. Suggested items: Minerals, slices, crystals, fossils, thundereggs, tumbled agates, geodes, worthwhile books on geology or natural history. If you need help in transporting your donations to the building, phone Arr.hia Strong, 244-1488.
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52nd ANNUAL BANQUET NOTICE



PLACE:



Grand Ballroom, third floor, Smith Memorial Center, Portland State University.



DATE:



Friday, March



TIME :



5 : 30 p.m . Grand Ballroom open for viewing exhibits and purchasing items from sales table.



l~,



1987.



Put a mark on your calendar !



6 : 30 p.m. Dinner is served . Service begins PROMPTLY at 6:30 because of limited time allowance. SPEAKER:



Ewart M. Baldwin Ph.D., Professor Emeritus, Department of Geol9gy, University of Oregon.



SUBJECT :



Unusual Geologic Features in Oregon.



TICKETS :



Chairmen, Virgil and Freda Scott, 8012 SE Ramona St., Portland, OR 97206 . Write or call them for reservations (771-3646) . Or send check to GSOC, P.O . Box 8579, Portland, OR. 97207 . Tickets also for sale at all GSOC meetings .



Illustrated.



Ti~ket



Please obtain tickets early to reserve the most desirable table space available and also to help the Banquet Committee make table preparations. PRIC~:



Cost of banquet tickets is $10.00 each. Bring banquet; they will be collected at tables.



ticke~s



PARKING:



The 5th floor of parking structure no.l, 1872 SW Broadway, between SW Harrison and SW Hall, has been reserved from 3:30 p . m. on for GSOC members attending the banquet. Don ' t park in spaces marked "handicapped" or "reserved."



to the



From the 5th floor structure, a short stairway leads to a footbridge across Broadway directly to the level of the banquet room in Smith Hall.



February 1987
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ATOMS AND PLATES: A GEOPOLITICAL RELATIONSHIP R. W. Tabor, noted for many years for his energy, and f.or his enthusiasm and love for the Cascade Range, has published a fine article in GEOLOGY, (1) relating to the dilemmas which arise when information is needed for decisions abo~t an evolving technology. He observes that ''through an accident of history," the need to find safe sites for nuclear power plants is coeval with the · flowering of plate tectonics theory. Referring to a generalized geologic map of Washington, which shows the Olympic-Wallowa Lineament and the Straight Creek Fault, he notes that "Most of the pre-Tertiary bedrock west of the North American Craton is now viewed as a collage of tectonostratigraphic terranes, some accreted, some brought in along strike-slip faults with large displacements." In light of this new concept of Washington geologic history and structure, Tabor offers two examples of the interaction between geology and eng}neering: THE HANFORD SITE: No one dreamed of this understanding of the nature of the OREGON COUNTRY when construction of a nuclear facility was begun at Hanford, just · four months after the first demonstration of controlled nuclear fission in 1943. Little was known of the geology of the area until the mid1970s when WPPSS was preparing to apply for a permit to build a nuclear power plant there. As late as 1977, it was believed that the Olympic-Wallowa Lineament, first perceived in 1945, had not manifested significant fault offset since late Miocene time. More recent studies have identified young, possibly Holocene displacement of faults in the Yakima Fold Belt (which includes Toppenish Ridge & the Horse Heaven Hills.) The Wallula Fault Zone, near the village of that name, is now thought by some to be capable of producing an earthquake. The epicenter of an M 7.5 earthquake at Milton-Freewater in 1936 may have been on or near the Wallula Fault. In synchrony with the building of the WPPSS plant, geologic investigations revealed the· presence of these seismic hazards. As luck would have it, the faults, though now believed capable of generating earthquakes, are short, and at sufficient distance from the new reactor that the conservative design of the facility renders it more than able to survive any ground motion that is reasonably expected from displacement of faults in the lineament. THE SATSOP SITE: The Satsop site occupies an entirely different environment from Hanford. The underlying Tertiary Marin~ rocks of ·the Chehalis Valley, south of the Olympic Mountains, are deformed by folds, eastdipping thrust faults and high-angle reverse faults. The regional geology of
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the Olympic Peninsula deciphered in the 1950's and 1960's, without the benefit of plate tectonic theory, - was seen as simple folds and high-angle, mostly normal faults. Deformation at the Satsop Site was imputed to mild compression during the Miocene Epoch. Since the early 1970 's , thanks to Plate Tectonics Theory, faults of the Washington coastal area are now perceived as thrust faults and high-angle reverse faults which become more horizontal at depth. Moreover, in 1972, very young faulting on the ocean floor west of the Olympic Mountains was reported. In the same year reverse faults in Pleistocene sediments were found on the Washington Continental margin. By the mid-1970's, many agreed that a subducting Juan de Fuca Plate lay under western Washington, but they believed that subduction was either inactive or very slow, and far more likely to affect the Puget Sound region than the Satsop Site. As knowledge and data about the region have increased, the possibility of a major subductionrelated earthquake at the Satsop Site has become more plausible. There is a major irony here. The process of assuring the suitability of sites for nuclear power plants has funded major geologic research which is revealil)g fundamentally important information about the geologic history and structure of our land. But increasing knowledge only adds to the doubt about the wisdom of locating such installations here. 1.



Tabor, R.W., "Changing Concepts of Geologic Structure and the Problem of Siting Nuclear Reactors: Examples from Washington State. '' Geology, 14:738-742, September, 1986.



-John H. Whitmer



PROVIDE A BANQUET EXHIBIT Displays for the Annual Banquet on March 13 are eagerly solicited. Exhibits of rocks, minerals, fossils, books, pictures, or any hobby collection (geologic or otherwise)are suitable. Please call Don and Dorothy Barr, 246-2785, early so that table space can be reserved . If possible, bring your own lamps and extension cords. The Exhibit Room will be open for setting up your material -by 3:00 in the afternoon of the banquet. Hand truck available.
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CALENDAR OF ACTIVITIES 52nd ANNUAL BANQUET March 13



(Grand Ballroom, third floor, Smith Memorial Center, Portland State University)



Speaker:



Ewart M. Baldwin, Ph.D., Professor Emeritus, Department of Geology, University of Oregon.



Subject:



"Unusual Geologic Features in Oregon, 11 (Illustrated)



Time:



Doors open 5:30 P.M. for exhibits and sales table. Dinner served promptly at 6:30 P.M.



Tickets:



$10.00 each. by March 10.



FRIDAY NIGHT LECTURE March 27



FRIDAY LU.NCHEON



Call Virgil or Freda Scott (771-3646) (Tickets wi ll be collected at tables.)



(Cramer Hall, PSU, Room 371, 8:00 P. M.)



"Columbia Gorge National Scenic Area: The Law and the Challenge," by Nancy Russell, Friends of the Columbia River Gorge. (Standard Plaza, 1100 S .W. 6th Avenue Rooms A & B Third Floor Cafeteria. Programs at 12:00 Noon)



March 6



"Holes - III, 11 by Ralph Mason, Past President, GSOC.



March 20



11



GEOLOGY SEMINAR March 18



Thail and' s Temples and Limestone, 11 by Wa 11 ace R. Mc Clung, Past President, GSOC.



(Cramer Hall, PSU, Room S-17, 8:00 P.M.) Library Night, 7:00 - 8:00 P.M.) "Yaquina . Formation and the Nye Muds tone, 11 by Joline Robustelli



GSOC LIB RARY



(Cramer Hall, PSU, Room S-7. Open 7:30 to 8:00 P.M. Prior to evening programs. Rosemary Kenney, Librarian)



FIELD TRIP



Cancelled until further notice.
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NEW MEMBERS Alice G. Gray 750 SW Underhill Road Portland, OR 97219



NEW DOGAMI PUBLICATION 636-6849



James P. and Patricia J. Harper 626-3801 10875 SW Summer Lake Drive Tigard, OR 97223 Ronald S. and Genevieve Smith 16695 NW Yorktown Drive Beaverton, OR 97006



629-8522



David G. Taylor 5004 SW Lowell Street Portland, DR 97221



297-7415



BANQUET SALES TABLE NEEDS GOOD



ADDRESS AND TELEPHONE CHANGES Kenneth C. Hammill Apt. 531



299-4531



Opal M. Helf rich 2426 N. Portland Blvd. Portland, OR 97217



286-8173



Philip and Sallie Johnson 15403 SE Powell Blvd. Portland, OR 97236 Marjorie J. Mason 19 29 SE 89 Avenue Portland, OR 97216



~ATERIAL



Proceeds from the sales table at the Annual Banquet go to help meet the expenses of the banquet. So please bring SALABLE material that will attract purchasers and be treasured by them. No large, heavy specimens, please. Limit your material to hand specimens or smaller. Suggested itemss Minerals, slices, crystals, fossils, thundereggs, tumbled agates, geodes, worthwhile books on geology or natural history. If you need help in transporting your donations to the building, phone Arr.hie Strong, 244-1488.



~



PROVIDE A BANQUET EXHIBIT 299-4420



Terry E. Wyffels 8000 NW Pike Road Yamhill, OR 97148



CATACLYSMS ON THE COLUMBIA Arrangements have been made to have available at the banquet 20 copies of John Eliot Allen's new book, "Cataclysms on the Columbia." Also, Dr. Allen will autograph the books at that time. The price is $19.95 each (checks made out to GSOC). This will save the charge of $2.50 for shipping and handling. If uou wish a copy reserved, call Geneva Hessel, 236-7860.
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777-6634



Arthur E. and Mary May Jr. Lake Grove, OR 97035 Mildred Phillips



DOGAMI 's latest publication is a summary of the State Map Advisory Committee's activities and accomplishments relating to map production and coordination for 1986. Entitled Eighth Annual Report of the State Map Advisory Committee for Oregon , 1986, it is available at 1 DOGAMI office , 910 State Office Building, 1400 5th Ave. Pur chase price is $5.



Displays for the Annual Banquet on March 13 are eagerly solicited. Exhibits of rocks, minerals, fossils, books, pietures, or any hobby collection (geologic or otherwise)are suitable. Please call Don and Dorothy Barr, 246-2785, early so that table space can be reserved. If possible, bring your own lamps and extension cords. The Exhibit Room will be open for setting up your material by 3:00 in the afternoon of the banquet. Hand truck available.
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MISCELLANY These days I can• t sustain one train of thought long enough to create an entire article. So instead I '11 scribble down some of my own thoughts, plus bits and pieces from reading which has captured by imagination. Journey to the Center of the Earth



'



From a December 10th article in the New York Times: new maps generated by seismic tomographic imaging reveal the presence of enormous mountains and deep canyons on the surface of the earth's core (once thought to be a smooth sphere). For instance, on the core• s surface beneath the Philippine Sea is a canyon 6 miles deep, or 6 times the depth of the Grand Canyon. A mountain 6 miles high protrudes above its surface beneath the Gulf of Alaska. Researchers speculate that perhaps the ••friction from the liquid sloshing across those features may explain why the planet rotates with a slight jerkiness that makes a day five-thousandths of a second longer or shorter than 24 hours every decade ... Yin/Yang and Sunspots



J



Thumbing through my old college astronomy textbook the other night I chanced upon some interesting facts concerning the sunspot cycle. A sunspot• s lifetime is anywhere from days to months, and they often travel in groups clustered about a pair of larger spots, usually oriented approximately east- west in relation to one another. During cycles of sunspot minimum (periods of relative quiescence) moreover, one spot within the pair will assume a positive charge, the other a negative. But during the cycle of sunspot maximum (approximately every 11.1 years) both spots in each pair will become one polarity. Among pairs in the sun• s northern hemisphere most will assume say, a negative charge; among those in the southern hemisphere most will assume a positive. During the period of intervening minimum the pairs will again resume their more specific polarities. Then, during the next maximum, the pairs in both hemispheres will again become one charge, but this time the magnetic polarity is reversed. The pairs in the northern hemisphere will now be charged aosi tively and those in the southern hem sphere negjti vel~. In other words, the sunspot eye e shoul be viewed as lasting 22. 2 years, rather than 11.1. Organic and Inorganic I •ve never really understood (intuitively) the distinctions between the organic and the inorganic. Oh I intellectually know it has to do with the presence or absence or carbon, and that classifications are necessary for making
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thought more coherent . But intuitively, and through my appreciation of geology, these distinctions aren't satisfying. Geologically , the weird, myriad and amazing shapes our earth has assumed over these past 4 billion plus years are no less incredible than the transmutations of living .. organic .. life that has appeared/disappeared upon its surface (or skin, if you will). Perhaps the abolition of the organic/inorganic dichotomy would appear as too mystical for many scientists. I don• t know. It wasn't too mystical for other civilizations, such as the ancient Chinese, who saw mountains as the earth• s bones, streams as its blood vessels, and who traced the force fields of the earth (in part for the purpose of founding their cities) the same way we would trace the paths of our own nervous system. Such a "mystical" approach didn't seem to prevent the Chinese from accruing a vast knowledge of earth science. Or just when and how does sunlight cease to be .. energy.. and become something .. living?.. And water. Is water .. inorganic?" Many have philosophized that living matter is a mere extension of water itself. As Loren Eiseley rhapsodized in The Immense Journe) "If there is magic on tllls planet, it s contained in water. Its least stir, even as now in a rain pond on a flat roof opposite my office, is enough to bring me searching to the window. A wind ripple may be translating itself into life .•• I view the organic/in or ganic dichotomy as a semantic convenience, something rarticular to our language (the five senses • What transpires around us at all times is translation upon translation, in a language (or languages) we' 11 probably never grasp due to the inbuilt limitations of our own. Higher and Lower Another problematic dichotomy for me are the biological distinctions between the "higher" and "lower" forms of life. Again, I realize it's a question of semantics but maybe there's another choice of words to be made, words that might not come so close to connoting value and worth (particularly because we always place ourselves at the top of this pyramid). The geological time scale is more comfortable, less anthropocentric to my mind, and I wonder if biology could fashion its system in a like manner. After all, most of what biology labels as lower are the more ancient forms of life; higher are the more recently evolved. Self-conscious intelligence is an amazing phenomenon, but it seems more and more questionable that it has survival value in terms of longevity for our species as a whole. Using survival and longevity as the basis of the biological system, we would get a completely inverted pyramid. In these terms, the bacteria, virus, fungi and algae would be the "higher .. forms since they have existed for so many millennia prior to us, and undoubtedly will continue millennia
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after we are gone. Art, Science, and Religion It could be that my above thoughts are irrational and too mystical. In the way of apology and confession, much of my background has been in the practice and appreciation of art, though a love of science has always gone side by side with it • They• ve never struck me as being antithetical to one another, as they're cranked up to be; both are expressions, appreciations of the beautiful and sublime. Religion, too, shares this quality. Their differences seem manifest in their languages and utilities. Yet societally they're all viewed as mutually exclusive, antagonistic forces, a view which assists in the further fragmentation (both intellectually and spiritually) of the individual and the collective whole . Science in particular is being viewed with increasing distrust, perhaps because we once entertained hopes that it might deliver us from ourselves, in much the same way current popular mythology is abounding with wise and benevolent beings from the past, future and outer space, all coming to help us straighten out our mess. Science is becoming another problem, particularly due to its increasing militarization. So maybe again, in conclusion, I advocate less distinction and more the creation of new languages. Could there be a language expressive and inclusive of the interests common to science, art, and religion that might render our society more truly humane? Catherine Failor Editor



PNMM CONFERENCE The Pacific NW Metals & Mineral s Conference will be held this April . It will consist of 5 sessions, plus one in cooperation with the American Society of Metals. Topics will include waste containment, py rometallurgy, large mines, industrial mi nerals, and the three sites now being considered for the national nuclear repository. For more information contact Peter Baer, 661-7995, or Beverly Vogt at DOGAMI.
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Many books have been donated to our library. Among the books that have been received are: From Louis and Viola Oberson: 8 Nature/Science Annual books 23 Life Nature Library series 3 Time Life Books 2 memorial books, one for Lloyd Wilcox and one for William Kennedy \ 1 box of miscellaneous books and pamphlets of which the list of titles was not included.
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From Karl Bock: "East of The Cascades" by P. Brogan "Basin and Range" by J . McPhee "Fire and Ice" by s . Harri s "The Geologic Study of the National Parks and Monuments" by D. Harris plus miscellaneous booklets and pamphlets From Clarence and Mildred Phillips: bound volumes of the Geological Newsletters "The Goshen Flora of West Central Oregon" by R. Chaney and E. Sanborn ••The Autobiography of a Civil Engineer" by J. Stevens "Glacial Geology and the Pleistocene Epoch•• by R. Flint plus miscellaneous bulletins and pamphlets
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From Dr. Walter Younquist : "OVer the Hill and Down the Creek" "Investing in Natural Resources" , authored by Dr. Younquist



both



Many other books, bulletins and pamphlets have appeared in the library with no identification, title list, nor donor's name attached. We welcome them and I thank everyone who has so generously donated, but without identificat i on, I cannot acknowledge you individually. Everyone should come see the library - to marvel at the spaciousness, to inspect the new acquisitions, to see the old books which have been hidden, and maybe even to check out a book to read! Rosemary Kenney Li b r a r ian
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1987 CALENDAR OF ACTIVITIES



FRIDAY NIGHT LECTURE



(Cramer Hall, PSU, Room 371, 8:00 P.M.)



Apri 1 10



"Grand Canyon," by Tom Benso n, Ph.D., Geology Department, PSU .



April 24



"Archaeological and Historic Invest igations at Bonneville Dam, 11 by Robert Freed, Archaeologist, Corp. of Engineers.



FRIDAY LUNCHEON



(Standard Plaza, 1100 S.W. 6th Avenue Rooms A & 8 Third Floor Cafeteria. Programs at 12 :00 Noon)



April 3



"Unusual Insects, 11 by Richard Whit ten, Carol i na Biological Laboratory.



April 17



"Permafrost," by John H. Bonebrake, Pa st President, GSOC .



GEOLOGY SEMINAR April 15



( Cramer Ha 11 , PSU, Room S-1 7, 8: 00 P. M. ) "Owyhee Country, 11 by Charlene Holzwarth . Library Night, 7:00 - 8:00 P.M.



GSOC LIBRARY



(Cramer Hall, PSU, Room S-7. Open 7 :30 to 8:00 P.M. Prior to evening programs . Ro semary Kenney, Li bra ri an)



FIELD TRIP



Cancelled until further notice.
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NEW l'IEMBERS Philippe J. & Susan S. Bodin 2151 SW Laurel Portland, OR 97201



228-4014



George & Ellen J. l'loore 3324 SW Chintimini Avenue Corvallis, OR 97333



758-0314



Samuel R. Rothermel 2518 SE 14 Avenue Portland, OR 97202



235-7317



ADDRESS CHANGES Craig L. Amundsen 19355 SW 65 Avenue, # D7 Tualatin, OR 97062-9167



692-6295



Zipcodes for the following have been changed to 97035: Donald D. & Dorothy I. Barr Michael s. Goodrich Robert w. Reubendale, M.D. Stephen B. & Barbara Ritchie William H. Ruhmann Dorothy May Scott Darrel P. Tarter Reba F. Wilcox George Zimmerman



Publication of the news l etter has been accomplished in much the usual way : Catherine Failor as editor collected the material, had it typed, made up t he copy and sent it to the printer. Joline Robustelli as assistant edit or typed the calendar page each month after pr ogram chairmen had sent 'the material to her. Bob and Dorothy Waists picked up the news l etter from the printer, co l lated , s tapled, bundled it and took it to t he pos t office . Appreciation goes to Esther Kennedy for the many times she has assisted in this work . Others who he l ped were Margaret Steere, Charlene Holzwarth , Sue Bee, Geneva Hessel artiHazel Newhouse. Clair Stahl took banquet and campout ph ot os , Don Parks and Esther Kennedy selected those to be used, had prints and half- tones made for us e by the printer. As usual, about 60 copies of the c alend ar were stamped with GSOC address and delivered to Ruby Turner, Publicity Chairman, for distribution.



Shari M. Tallman 5507 SW Multnomah Blvd. Portland, OR 97219-3269



w.



THE GEOLOGICAL NEWSLETTER Annual Report - Feb-ruary 27 , 1987 By Dorothy R. Waiste



HAROLD STUART



w. Harold Stuart, a member of GSOC since May 1972, died March 5 in a Portland hospital. Mr. Stuart was a native of Ohio, where he received a degree in geology in 1933. He had been a resident of Portland since 1948. He had been employed by the u. s. Army Corps of Engineers for 39 years, 25 of them with the North Pacific Division. He was involved in the planning, design and construction of more than 40 dams during his career. Mr. Stuart was a fellow in the Geological Society of America and the American Society of Civil Engineers and was a member of several other organizations. His wife of 53 years, Florence, and a son John survive.



We still need more volunteers , especially to learn the process of getting the news l ett into the mail--how to compl y wi th postal re9 lations. Thanks to the president' s assigning a different person to write up each day of the campout, we had contri butions from 18- 20 authors this year. Dur t hanks go to Dr. Whitmer of Tacoma who furnished a total of 12 articles during the year . Aren't t here others of our members who could contribute? Take some notes and write a report of one of our programs. Volunteer . We need your assistance or the newsl etter could become just a calendar page and items on affairs of the society.



MEMBERSHIP EXPIRED??? If the cover of this newsletter is so stamped, you may not receive further copies unless we hear from you by about April 18. Send your check to the GSOC Treasurer, P. o. Box B579, Portland, OR 97207, or call the business manager, Dorothy Waists, 28A-432D, telling of your intention to continue membership.



-DRW 14



The Geological Newsletter



I



.•



MINUTES OF THE ANNUAL BUSINESS MEETING Fe bruary 27, 1987 The Annual Business Meeting of the Geological Society of the Oregon Country was held February 27, 1987, in Room 371 Cramer Hall, Portland State University. The meeting was called to order by President Hazel Newhouse at 8:00 p.m. Officers and committee chairmen gave brief summaries of their activities and turned in their reports to the secretary for permanent file. President Hazel Newhouse reported that she has presided over all meetings of the Society or delegated the authority to the appropriate officers when necessary. All board meetings were carried out under her leadership. The President's Geological Tour/Campout was conducted in southwestern Oregon July 26-August 3, 1986, with Dr. Ewart Baldwin as leader. Vice President Raymond {Andy} Corcoran was absent owing to death in the family. His report {as program chairman} submitted to the secretary states that 20 lectures were presented throughout the year: seven by GSOC members, seven by PSU staff and graduate students, and most of the six remaining by professors from Oregon universities and colleges. The Annual Picnic was held at Alpenrose Dairy on August 8, with 75 present. Secretary Margaret Steere reported a total membership of 295 of which 75 were family members, 2 junior members, and 36 new members. There were 9 deaths during the year. The executive board held 10 meetings and put through a revision of the by-laws to be voted on by the membership. Treasurer Emily Delano reported balances in accounts at U.S. National and Benjamin Franklin. Her final account will be published in the Geological Newsletter. Newsletter business manager Dorothy Waiste reported that Catherine Failor, editor, and Joline Robustelli, assistant editor, published 12 issues of the Geological Newsletter and had 300 copies of 4 to 6 pages printed each month. The mechanics of preparing the Newsletter for mailing was done by Dorothy Waiste with help from GSOC volunteers. Calligrapher Wally McClung reported that he had prepared about 40 certificates during the 1986-87 year. Field-trip chairman Don Barr scheduled 12 field trips for the year, but only five were completed: April, May, June, August, and September. After September all trips were canceled due to need for liability insurance . Geology seminar chairman Ruth Keen held meetings on the third Wednesday of each month {except the three summer months} in Room Sl7 Cramer Hall. GSOC members gave reports on various geologic formations, and one session was held at PSU library to explore geological literature. Historian Phyllis Bonebrake was absent. Her report read by the secretary
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stated that she kept 4 major categories of records about Society events and personalities : The Presidents ' Book, the Memorial Books, a news-item book, and albums of photos depicting the Society's activities over the year. Hospitality chairman Gale Rankin reported that at each meeting she greete d and introduced new members and guests and provided them with current Newsletter calendars. For the membership, name tags were distributed and collected at the end of the social hour. Librarian Rosemary Kenney said that additional shelving, arranged by Don Parks, made it possible to r e organize the library and give space for donated books. She was assisted by Charlene Holzwarth and other volunteers. Public address systems chairman Don Botteron and Bob Richmond reported that they had set up and operated PA systems for all luncheons, evening meetings, the annual picnic, and special gatherings at the President's Campout. The co!Mli ttee chairmen also assisted in slide projection, with volunteer help from Don Parks, Virgil Scott, and Don Turner. Past presidents' panel chairman Don Parks stated that the panel met four times in the banquet room at Ione Plaza for dinner, a period of discussion, and a program. Program chairman for the luncheons, Braden Pillow, reported that eight programs were given by non-members and the rest by members . Luncheon meetings were held every first and third Friday of each month {with the exception of two holidays) in the Standard Plaza Building . Properties chairman Don Turner, who stores GSOC equipment and furnishes it as needed for Society functions , reported that, with the help of Don Parks and others, he made a detailed inventory of all the Society-owned properties. Publications chairman Geneva Hessel, in charge of sales of field-trip logs, campout bookle ts, and other printed GSOC materials, r ev u rted sales at $57. 92 this past year. Publicity chairman Ruby Turner was absent. Her report, read in part by the secretary, stated that she provided calendars for Oregonian special editors, Downtowner, This Week, Portland Community College , DOGAMI, Oregon Historical Society, PSU , and Multnomah public library. Refreshment chairman Evelyn Hallas served refreshments in the Geology Department lounge after Friday night lectures. Gale Rankin served refreshments at the close of the Geology Seminar meetings. Both chairmen expressed thanks for donations of food and money to pay for supplies. Volunteer speakers chairman Virgil Scott reported that during the past two years the following GSOC members had given a total of 40 lectures, slide shows, and/or field trips to groups outside our organization: J. E. Allen, Don Barr,
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Frank Dennis, Ruth Keen, Ralph Mason, Bob Richmond, Virgil Scott, and Don Turner. He urged others to participate in this project. Election of officers and passage of the by-law revisions followed the reports. Bob Waiste and Geneva Hessel, assisted by Evelyn Hallas and Ruth Keen counted the ballots. The following persons named by the nominating committee were elected: President ---Vice Pres. --Secretary ---Treasurer ---Director -----



Andy Corcoran Joline Robustelli Margaret Steere Harold Moore Esther Kennedy



BANK RECONCILIATION



The revised by-laws passed. The Annual Business Meeting was journed at 8:25 p.m.



ad-



Margaret Steere, secretary



FINANCIAL STATEMENT March 1, 1986 to February 28, 1987 Beginning Balance 3/1/86: Checking A/C, U.S. Natl Bank Savings, Benj. franklin RECEIPTS Int. Benj. franklin Publications Banquet 1986 Banquet 1987 Newsletter subscriptions Memorial funds 1001.00 Dues 1986 Less refunds -20.00 1671.00 Dues 1987 -40~00 Less refunds Add Ck 2541 voided +5.00 Shoulder Patches Luncheon Refund TOTAL ASSETS DISBURSEMENTS Rent Portland State U. Newsletter Administration Exp. Memorials Publications Campout 1985 Campout 1986 Paid out 116,449.19 Paid in 16,433.75 Net exp.



1377. 51 Banquet 1986 4.19 Picnic expense 9.06 Publicity Chair 6.99 Historian 695.67 Library (inc safe 256.00) Luncheon refund reimbursement 110.74 plus parking Std. Plaza 136.00 Guest Speaker exp-eve. lectures TOTAL DISBURSEMENTS -5184.!0 18753.66 BALANCE



$2555.38 6209.75 $8765.13 525.26 125.77 671. 75 1020.00 131.80 50.00 981.00 1636.00 4.00 27.25 5172.83 $13,937.96 513.00 1392.05 489.64 200.00 73.32 160.69 15.44



U.S. Natl Bank Balance 2/28/87 Benj. Franklin S/L 2/28/87 /s/ Emily



$2518.65 6235.01 $8753.66



Delano, Treasurer



WHAT IS HAPPENING TO MOUNT ST. HELENS ASH? Two geologists from the University of Washington Department of Geological Sciences and the Quarternary Research Center have recently published a report on three years' research into the fate of tephra which fell upon upper basin of the Toutle River in the 1980 eruption of Mt. St . Helens. By analyzing measurements made every few months on large arrays of stakes from 1980 to 1983, they estimate that the average basin-wide annual erosion decreased from 26mm. the first year to 1. &nm. between May, 1982 & May, 1983. They judge that only about one-sixth of the tephra from the 1980 eruption will be removed by water erosion before soil creep and other types of mass wasting are again the predominant modes of degradation. Rill erosion was at first the most active erosion process on the tephra, but it rapidly declined in effect. Both rill erosion and sheetwash had become 10 to 20 times less effective by 1983. Revegetation played virtually no role in stabilizing the slopes. Instead, the rill network met resistance as it exposed more permeable , less erodible underlying material, or as similar properties developed from weathering of the tephra. Those of us who visit Mount St. Helens periodically have seen the impressive invasion of the devastated area by vegetation. It is interesting to realize that those plants are growing on surfaces alr eady stabilized by Mother Nature's many ways of re-establishing equilibrium. Reference Collins, Brian D. & Dunne, Thomas, "Erosion of Tephra from the 1980 Eruption of Mount St. Helens." GSA Bulletin, 97 :896-905, July, 1986. JOHN H. WHITMER
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CALENDAR OF ACTIVITIES FRIDAY NIGHT LECTURE



(Cramer Hall, PSU, Room 371, 8:00 P.M.)



May 8



11



May 22



"Tua 1a tin Wetlands," by Althea and Jae k Broome, Wetlands Conservancy.



FRIDAY LUNCHEON



Tibet, 11 by Frances Rusche.



(Standard Plaza, 1100 S.W. 6th Avenue Rooms A&. B Third Floor Cafeteria. Programs at 12:00 Noon)



May 1



"Hiking in the Uinta s, 11 by Paul Herner .



May 15



"Camping in Austral ia--Darwin to Perth, 11 by Margaret Fink.



GEOLOGY SEMINAR May 20



(Cramer Ha 11 , PSU, Room S-1 7, 8: 00 P. M. ) Library Night, 7:00 - 8:00 P.M. "Fern Ridge Tuff , 11 by Susan Bee.



GSOC LIBRARY



(Cramer Hall, PSU, Room S-7. Open 7:30 to 8:00 P.M. Prior to evening programs . Rosemary Kenney, Librarian)



FI ELD TRIP



Cancelled until further notice.



May 1987
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THE GORDA RIDGE SYMPOSIUM



ADDRESS AND NAME CHANGES



Portland Hilton Hotel



Susan E. Bee 4511 NE 28 Avenue Portland, OR 97211



May 11, 12, 13, 1987



(Maxine A. Borosund) Denny & Maxine Harrington 9123 SW Morrison St. Portland, OR 97225



8 a.m. - 5 p.m.



Observer passes, $3.DO a day. Come anytime. 297-1186



Open to all.



May 11 - Discoveries on Gorda Ridge Sediment-hosted polymetallic sulfides. May 12, 13 - Exploration Technology Workshops on mineralization models. Buy tickets at registration desk, Hilton.



LAURA E. STRONG Laura Strong died March 24, 1987 and services were held March 28 at Skyline Memorial Gardens. Laura has been a GSOC member since her marriage to Archie in 1966. She attended most of our meetings and served on several committees during this time. Laura was a native of Hutchinson, Kansas, and came to Portland in 1943 by way of Colorado where she received her bachelor's degree at Greeley. She taught in Couch and Marquam Elementary Schools in Portland until her retirement in 1973. Besides Archie, she is survived by a daughter, a grandson and great-grandchildren. -ORI.II



NEW BOOKS IN THE LIBRARY The following books have been donated to our library by Bob Gamer: "A Field Guide to Dinosaurs" by David Lambert "Landslides and Coastal Processes, San Francisco Peninsula, Field Trip Guidebook" published by the Assn. of Engeering Geologists. Thank you, Bob. ate the books.



We really appreciRosemary Kenney Librarian
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MOVING OR TRAVELING??? If you send a change of address card to the post office, they will not forward your newsletter but will return it to us, for which we must pay first-class postage. Please notify the business manager, 284-4320, of any changes, eithe+ permanent or temporary, before the effective date. Then your newsletter can be properly addressed. Also, please notify us of any changes made by the postal service, such as rural routes to street addresses and changes in zipcodes. During the summer of 1987, the Department of the Army, Portland District, Corps of Engineers, will celebrate the 60th anniversary dedication of Bonneville Dam. A plaque honoring Dr. Edwin Thomas Hodge will be installed on the river side of the visitor's center. The inscription on the plaque will read as follows: EDWIN THOMAS HODGE (1887-1970) From 1932 - 1938, served as a geological consultant for the U.S. Army Corps of Engineers. His investigations and recommendations played a key role in the selection of this site for Bonneville Dam and assisted in assuring adequate foundation conditions as construction progressed. Founder and first President of the Geological Society of the Oregon Country in 1936. The GSOC Board of Directors approved purchase of the plaque. In order to help defray the plaque cost of approximately $1,000, donations are being accepted . Please make check and contributions payable to the Geological Society of the Oregon Country. All contributions will be greatly appreciated. The Geological Newsletter



FAREWELL ADDRESS By Hazel R. Newhouse As the 52nd president of the Geological Society of the Oregon Country, I have found 1986-87 a very challenging year. It was a good year, but I know as well as you that this success was due to the noble service of the officers and the many committee chairmen. Andy Corcoran, vice president, secured excellent speakers who spoke on geologic subjects. He also arranged a "fun" picnic. Emily Delano was very supportive and kept the board aware of our financial situation. Margaret Steere graciously stepped in as secretary when our need was great. Don Parks, as immediate past president, did valiant service (I should say WORK) reorganizing our library, packing things around and scouting information on many matters. Dorothy Waists was always there to give information and advice. And, of course, the Board worked long and hard to get our by-laws to fit requirements for non-profit organizations. The list of those who served the Society is very long. I do want to thank each one who decided that THIS YEAR was the one in which he/she would take his/her turn doing what each did so well. And this includes Catherine Failor who sent the newsletter to the printer on time every month. I have been proud to preside at the scholarly evening lectures, luncheon meetings and seminars. Through all my years of teaching Physical Geography, my oft repeated statement was that Oregon had an example of everything in the geologic line. (I wrote the notes for this speech before the ~ Travel column written by Walter Youngquist appeared in the science section of the Oregonian yesterday--March 12, 1987-entitled "Geologic features Abound.") I can echo two sentences from his article: "Teaching geology in Oregon has been an easy and pleasurable assignment because we have such a great natural laboratory."
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My travels have taken me to 71 countries (only 51 for me) and I have seen a lot of geology and so have a good basis for comparisons." This is by way of leading up to this year's President's Geological Tour/Campout. I believe that everyone found new and interesting geologic features in Southwestern Oregon. My knowledge of the area began in 1933 when I drove Highway 101 when it was often only two planks with turnouts and when only the Rogoe River was bridged. Dr. Ruth Hopson Keen, who is my long-time friend and who was more than an assistant in planning the campout, had earlier knowledge because she arrived in Coos Bay as a small child. My brother moved to Wedderburn, across the Rogue from Gold Beach, in 1935, so I was often there and heard his stories of the region. He was a civil engineer and a dealer in real estate and often was out surveying boundaries, inspecting properties and looking for the Port Orford meteorite. In the autumn of 1986 I was invited to take part in a field trip led by Professor Don Stensland of Southwestern Oregon Community College and had my first experience driving through the deeply entrenched Rogue River canyon. In addition to the help of my family, I was most fortunate to get Dr. Ewart Baldwi~, author of the Geology of Oregon, not only as an aid in planning but also as field trip leader and lecturer both on the bus and at evening meetings. All appreciated how wonderfully he coordinated our experiences. Everyone picks some one thing as a symbol for each new experience. from the time I gave my report on the Tyee formation at a seminar last spring, I began to regard Tyee as the theme for the campout and for my year as president of the Geological Society of the Oregon Country~ Your program and the little Indians remind you that "Tyee" in the Chinook Indian language means "chief "--this in the sense of outstanding, important and massive as this formation is in Southwestern Oregon. I can't help adding that the Chinese word "tai" (pronounced ty or tie) has the same meaning.
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Tai Shan (shan means mountain) is the massive, commanding mountain in Shantung Province which has been one of the five sacred mountains of China for thousands of years. In 1931, I climbed all of the thousands of stone steps leading to the South Gate of Heaven. In 1984, I reached the top of this mile-high mountain by cable car and among the many temples looked out over the delta plain of the Hwang Ho (Yellow River). Could the work "tai" have been brought over the Bering Strait by those who came from Asia long ago? I want to compliment the nominating committee on the choice of officers to be installed. I am very pleased to turn the Society over to them. I know that I have not succeeded in giving credit to all those who have made this year a good year for the Geological Society of the Oregon Country - - but I tried.



PRESIDENT'S INAUGURAL ADDRESS by Andy Corcoran Members of the Geological Society of the Oregon Country, quests, and friends. I much appreciate the honor of being chosen as your 53rd president. I will certainly do my best to maintain the high standards established by my predecessors, many of whom are with us here tonight. I hope that we will have as interesting and instruct! ve a time this year as we have had in the past. I therefore want to take a few minutes to discuss some of the act1 v1 t1es and plans for the coming months. But first, however, I want to say what a pleasure 1t is for me, personally, to have Dr. Ewart Baldwin with us tonight as our featured speaker. Ewart was my major professor back in the early 1950's when I was a graduate student at the University of Oregon. I don't know how he managed to "put up" with me because I was probably one of the most brash, arrogant graduate students that he ever had under his tutelage. You see, I had already spent three years working for an oil company after I had obtained my bachelor's degree, and I thought that I already knew more about geology than those "ivory-tower" professors! Fortunately for me, I soon learned otherwise. Dr. Baldwin is first and foremost a field geologist, and I had a wonderful opportunity to see a great deal of Oregon with him as the trip leader during the time I spent at the University. The President• s Campout last summer down in the southwestern part of the state was particularly enjoyable because 1 t allowed
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me to re-visit areas that Ewart had taken me to see more than 30 years ago. Looking ahead to the coming year, I want to mention, briefly, our plans in two areas; the monthly seminars and the 1987 President's Campout. Within the last 10 to 15 years, geologists have developed a revolutionary new theory that will have as great an impact upon our science in the coming years as Agassiz' · discovery of the evidence for continental glaciation, and Hall's concept of geosynclines. Around the turn of the century, the American F. B. Taylor and the German Alfred Wegener suggested that if the Americas were pushed eastward they would almost fit the coast of Africa and Europe. A mechanism adequate for bodily displacing the continents was unknown at the time, and most geologists tended not to believe that such a radical shifting of the crust had ever actually taken place. The discovery of paleomagnetism in rocks and the pioneering work of the English geophysicists Mathews and Vine along the mid-Atlantic Ridge beginning in the early 1960's led to the development of the concept of ocean floor spreading and plate tectonics. These accomplishments, in turn, provided the long-awaited mechanism for ••continental drift." Don Barr has kindly agreed to be the seminar chairman for our society during the coming year, and we will be spending most of our time studying plate tectonics. Some amazing theories have been advanced just within the last couple of years, and it behooves us to try to keep abreast of these new ideas so that we can begin to appreciate how well they will impact the geological sciences as a whole. I hope that all of you will try to attend these study sessions. As most of you know, we have had to cancel our monthly field trips because of the difficulty in obtaining liability insurance. This is indeed a pity because geology is a field science and only through siiCh field excursions can we begin to understand something about the forces that shape and re-shape our planet. We will continue to work on this legal problem, and hope to have it resolved sometime in the near future. In the meantime, I am making tentative plans to have a President's Campout later in the summer. I would like to hold it in the northern part of the Western Cascades from the general vicinity of the Clackamas River southward as far as the Santiam River. Graduate students and professors from PSU, and from some of the other schools as well, have been spending a considerable amount of time in this part of Oregon over the past 10 years. They are finally beginning to make some sense out of this pile of Cenozoic volcanics, marine and non-marine sediments that underlie a large part of western Oregon. I hope to be able to meet with Paul Hammond, chairman of the PSU Geology Department sometime in the next few weeks to discuss the area with him in greater detail. If we can utilize
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the services and experience of the people who have been involved in this regional 'ltudy. I believe that it will be one of ) u r better campouts. I, personally, am looking forward to it. Before I close. I would like to take this opportunity to thank all those who have agreed to serve with me for the coming year: Joline Robustelli, Vice President; Margaret Steere, Secretary; Harold Moore• Treasurer , and the Board members• Esther Kennedy, Bob Gamer, May Dunn. Hazel Newhouse. and Don Parks. I especially want to give my thanks and appreciation to Hazel for guiding me through my apprentice year as Vice President. I didn't realize how much there was to learn about this organization until I became truly "involved" last year and learned, not for the first time, how many people give so generously of their time and talents in order to keep the society functioning froperly. I won't go through the names o all the activities chairmen for the coming year, but you will find them on the back of this evening• s program. Most of these people are serving at least a second term, and one of them, Dorothy Waiste, has been Business Manager for several years. I don• t know what we would do without such dedicated people, but I certainly appreciate their willingness to work with me during the coming year in order to make our programs as successful as they have been in the preceding years. All I can say is that I will do the best I can to deserve their support and I hope that the rest of you will cooperate with us in our efforts to continue to make the GSOC one of the growing societies in our State.



UNUSUAL GEOLOGIC FEATURES OF OREGON Ewart Baldwin, Ph.D., Professor Emeritus, Department of Geology, Universi ty of Oregon, and long-time GSOC supporter and advisor, was the star attraction at the Fifty-Second Annual Banquet of the GSOC. His topic embraced "everything in Oregon except Mount Hood and the Columbia Gorge." With color transparencies spanning Oregon from Cape Blanco to the Wallowa Mountains over a period of four decades, he showed us not only "unusual geologic features", but also the effect of time, weather and man upon those features since the 1940's. Some of his pictures showed our president, Andy Corcoran. as a graduate student in the early 1950 • s, and proved that the years have been kinder to Andy than they have to some of Oregon• s most magnificent scenery. His photos reminded us that in the years since Andy
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was a youth. Celilo Falls has disappeared under the backwaters of the Dalles Dam, a major mine at Nickel Mountain has gone through its life span, a change in climate has caused Collier Glacier to wither away while grassland has yielded to encroaching lake water in the Harney Basin and the Catlow, Warner. and Summer Valleys, and the view of pristine beauty from Otter Crest was drastically altered by condominium and resort development and the quarrying away of Iron Rock. Dr. Baldwin's address was in illustrated encyclopedia of Oregon landforms and geologic processes with many vistas which are familiar to most GESOCS, and many other known to few, if any, of us. A complete list of what he showed us would make this article far too long. The following examples illustrate areas of great geologic significance, some of which have never been visited in GSOC field trips, and others of which deserve another visit: the Rogue River-Coquille River section of the Klamath Mountains where the geologic history could not be understood except in terms of Plate Tectonics; the southern Oregon coast, where cycles of transgression and regression of the sea have exposed at Cut Creek a log which is too old for carbon 14 dating, but remains fresh enough to saw and burn, and at Sunset Bay, stumps which remain rooted in place, but are .washed by high tide; the spillover channels at Phillipi Ranch where Lake Missoula floodwaters crossed from the Columbia River to the John Day River; the many recent lava flows around the Sisters suggesting that Oregon has lots of places where the next Cascade volcanic eruption could occur; the striking alignment of the major volcanoes of Oregon and Washington, suggesting fault control; the core of Broken Top, laid bare either by erosion or explosion; the prominent contact at Ochoco Summit, which is thought to be an unconformity by some, and a thrust fault by others; Hart Mountain, with steep fault scarps on east and west sides. and flanked by lakes which were dry 20 years ago; the Jordan Craters, a very young basalt eruption with spectacular gutters, pit craters and other volcanic structures; the Owyhee River, incised deeply into tuffs which are thinly veneered with basalt, where extensive intracanyon lava flows constrict and steepen its gorge; the Wallowa Mountains, of granite enclosing limestone metamorphosed to marble, with accordant summits, intensely glaciated, with remnants of CORIBA at high elevations; and exquisite Wallowa Lake, impounded by magnificent lateral and terminal moraines. With his excellent overview of Oregon, Dr. Baldwin reminded us that we live amid a weal th of spectacular scenery and magnificent landforms with profound geologic significance. Classic areas for the study of volcanism, metamorphism, mountain building, ge omo rpho logy, g 1 ac i er s, catastrophic flooding, coastal geology, and plate tectonics are at our doorstep. John H. Whitmer
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OF GLACIERS, BEAVERS AND URANIUM



TRIVIA By Peigi Stahl After a few days of traveling hither and yon in the motor home, Clair and I arrived in Portland in good time to attend the 52nd Annual Banquet of the Geological Society. In order · not to miss a thing we entered the banquet hall right on the nose of 5 : 30 p. m. and sandwiched viewing the exhibits between greeting so many friends. The sales table, as always, drew me like a magnet and I acquired a few 'treasures' to pass along to four small, rock collecting boys. The exhibits included two tables of publications - one by Geneva Hessel and one by Don Turner, the historian• s table by Phyllis Bonerake, some beautiful mountain pictures by Leonard Delano, an Oreodont display by Rosemary Kenney, fossil fish by Don and Dorothy Barr, paintings and fossils, including some unusual coral, by Genevieve Smith, and Agates and Petrified Wood of the Oregon Coast by Ken Ross. Dinner, which consisted of Jasper Cubes, Baked Palaeocheorus, Hot Amber Nodules, Plant Fossils, River Cobbles and Sulfur Squares, and Frozen Diatomite with a Baked Dendraster, turned out to be much more digestible than the menu suggested. While still at table the purpose of the banquet was fulfilled. The incoming executive board was installed, Ewart Baldwin was made a Fellow of the Society, the out-going president said "Bye", the incoming president said "Hi", and the trappings of the office, namely the book the gavel and the pick passed between them. Somewhere in the proceedings Master-of-Ceremonies Ruth Keen told a story about Hazel being fuzzy and she, Ruth, being underexposed. Wish I could remember the rest of it. After intermission the speaker, Geesock member Dr. Ewart Baldwin, presented a slide show and talk "Unusual Geologic Feature.s in Oregon. " This included some old familiar places and many that most of us have never seen, with no hopes of doing so except through the courtesy of people like Ewart. Led by Karl Bach, we sang our way through In the Clarno. and The Hills of Oregon and closed the 52nd Annual Banquet with Good Night Ladies. See you at the 53rd, if not before!



Near Colville, in northeastern Washington, the valley of the north fork of Flodelle Creek, a tributary of the Little Pend Oreille River, has become the site of the nation's first mine to utilize a surface Holocene uranium deposit . Johnson, Ott on and Macke ( 1987) describe the geologic processes which led to this ore deposit, beginning with the Pleistocene Glacier which occupied and sculpted the valley, then retreated, leaving kame and terrace deposits. Drainage of the valley was impeded by kames, and slumping of glacial deposits impounded a small, spring-fed pond in the upper end of the valley. Generations of beavers dammed the stream beginning about 5000 years ago. Older, upstream ponds filled with rich organic sediment, while ponds built downstream received little sediment, and are still occupied by beavers. The stream basin is underlain by sheared, deeply weathered Cr e t a c e o u s P h i 11 i p s L a k e Granodiori te, which contains 12 to 80 or more ppm. of uranium. Over the millennia, uranium compounds have been leached from this rock and deposited by absorption in the muck and peat which filled the ponds. The spring-fed, upstream pond contains nearly five times as much uranium as the beaver dam ponds, not only because it is several thousand years older, but also because the spring apparently bears a higher concentration of uranium than does the surface water. Though this process has been working for scarcely 13, 000 years, sufficient uranium has accumulated to support the unique meadow mine. Reference Johnson, Otton & Macke, "Geology of the Holocene Surficial Uranium Deposit of the North Fork of Flodelle Creek, Northeastern Washington." GSA Bulletin, 98:77-85, January, 1987. John H. Whitmer
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CALENDAR OF ACTIVITIES FRIDAY NIGHT LECTURE



(Cramer Ha 11 , PSU, Room 371 , 8: 00 P. M.)



June 12



"Three Crater Lakes - Southeast Australian Volcanic Area," Illustrated, by Hazel Newhouse, Past President, GSOC .



June 26



"Geo logica l Investigations Relating to the Design and Development of a High Level Nuclear Waste Repository at Hanford, 11 by Joseph A. Caggiano , Jr., Ph.D., Staff Scientist, Basalt Waste Isolation Project, Rockwel l International .



FRIDAY LUNCHEON



(Standard Plaza, 1100 S.W. 6th Avenue Rooms A & B Third Floor Cafeteria. Programs at 12:00 Noon)



June 5



11



Grand Coulee and the Columbia Basin, 11 by James Pritchard, Farmers Home Administration.



June 1 9



11



Bridges, 11 by John Howard, Engineer, State Highway Department.



GEOLOGY SEMINAR



Cancelled Until September.



GSOC LIBRARY



(Cramer Hall, PSU, Room S-7. Open 7:30 to 8:00 P.M. Prior to evening programs. Rosemary Kenney, Librarian)



FIELD TRIP



The GSOC Board of Directors voted to resume monthly field trips beginning in July, 1987. However, two conditions will apply to all field trip participants: 1) You will be asked to sign a-Release and Waiver of Liability form stating you will not sue the GSOC Board of Directors and officers for any injuries incurred by you on the field trips, and 2) You will be asked to sign a form showing proof of medical /hospita 1 insu ranee to pay for your medical expenses in the event of your injury on a field trip .



Ju n e 19 8 7
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C0 RREC T I 0 N On the photo page of the May newsletter the names for Charter Members should read: Kenneth Phillips, Mildred Phillips, Louis Oberson.



NEWSLETTER The GSOC financial records are audited at the end of each fiscal year. This will acknowledge the accounting firm of Beemer, Johnson, Smith and Company has audited the records for the fiscal year ending 2-2887, and find the records to be complete. This service is voluntary and a fee is not charged.



ANNUAL PRESIDENT'S CAMPOUT The GSOC Board met on Saturday, May 9, and, .in add1..tion to other Society busi·ness, has made the decision to go aheau with plans to hold the annual President• s Campout again this year. Participants will be required to sign a release and waiver of liability and show that they have adequate hospitalization insurance. The Campout will be held in the northern part of the Western Cascades where a considerable amount of field mapping has been done in the past ten years. The area to be covered will extend from the general vicinity of the Clackamas River southward as far as the South Santi am River. The date of the Campout will be from August 19th to the 26th in order to fit in best with Professor Paul: Hammond's swrune r schedule. Paul will be acting as trip leader for several of the excursions because he and his graduate students have been actively carrying out field studies in this region for some time . Start setting up your summer schedule now, and plan to join us on our annual safari. Further details will be given in the next Newsletter.



GEOLOGICAL INFORMATION NEEDED IN STATE PARKS Your help is needed to compile information on geology, rocks, minerals and fossils in or near state parks in the Lakeview, Klamath Falls and Lincoln City areas. The information will be used to make land use decisions and interpretive materials. Oregon State Parks Division has started the master planning process for the following parks in Klamath and Lake Counties: Collier Memorial State Park Jackson Kimball State Park Beaver Marsh Wayside Goose Lake Recreation Area Chandler State Wayside Booth State Wayside Klamath Falls-Lakeview forest Wayside



656 acres 19 363 64 86 311 80



and these parks on the north coast: Devil's Lake State Park Roads End Beach State Wayside "D" River State Wayside Gleneden Beach State Wayside Fogarty Creek State Park H.B. Van Duzer Forest Corridor Wayside



June 20 - 28, 1987 ( leave Saturday; return Sunday) Sponsored by: S. W. Oregon Community College, Coos Bay, Oregon Lodging: camping or motel (participants will have an option) Transportation: charter bus; transportation costs will be shared For further information, contact: Donald E. Stensland Assoc. Prof. Geology S.W. Oregon Community Coll.ege Coos Bay, Oregon 97420 ( 503) 888-2525 (ext. 253) · ·.



109 acres 5 4



18 142 1487



We welcome additional ecological information on animals and plants. For maps and additional details, contact Marjorie Willis, Natural Resource Planner, Oregon State Parks, 525 Trade Street SE, Salem, OR 97310; phone 3786290. The deadline for receiving information on the parks in Kl.amath and Lake Counties is July 1, 1987; for the Lincoln City area parks, it is August 1, 1987.
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GEOLOGIC FIELD TRIP TO YELLOWSTONE NATIONAL PARK



BY-LAW REVISIONS At the annual meeting in February, 1987, the GSOC By-Laws were approved by a unanimous vote of the membership. It has come to the attention of the Board of Directors that certain sections need clarification. The membership is invited to submit any changes and/ or corrections in writing to the Secretary by May 31 1987. The Board will review all suggest ions for possible incl.usion in the ByLaws.
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OCEAN TIDES by



Andy Corcoran



A few months ago, one of the GSOC 'ers asked me about ocean tides. The main reason for her interest was because she had heard from someone that there are essentially no tides at the equator. That set me to wondering because I could remember when I was working in Jamaica some years ago, there seemed to be very little difference between high and low tides along the beaches where I used to swim and go snorkeling. On the other hand, when I was doing some field work up on Dall Island Alaska, a few summers ago, I found (to my chagrin) that sea level rose and fell about 15 feet. I would moor my boat at the water• s edge _ only to find, when I returned a few hours later, that it was now about 100 feet back from the shore. If you want some good outdoor exercise, try dragging a boat and motor weighing several hundred pounds across a slippery, rocky beach single-handedly! Are there really some coastal areas on this earth where there is essentially no tide? And how high do they get? ~ decided to do a little research on this interesting subject. As I am sure all of you know, oceanic tides are caused primarily by the gravitational attraction o~ ~he moon on the earth• s surface waters, augmented to a certain extent by the slight additional "pu11 •• the sun exerts from its much greater distance. One tide acts very much like another. From its lowest point, the water rises gradually for about six hours, until it reaches high tide. Then it begins to fall, continuing for about six hours until it reaches its low point once more. The cycle then begins again. The difference between high water and low water is called the range of tide. The ancients knew that the ebb and flow of the tides varied with the phase of the moon. The "real•• earth, however, is much more complex than the "idealized" one assumed by the astronomers and physicists, and we do not have, as yet, a ~eneral t!!eQ!:Y that permits tidal orecasts for any point on an ocean. Tides are, of course, predicted with great accuracy for all of the principal ports around the world. These are not computed from general theory, however, but from analysis of records over a long period of time. One factor that affects the range of the tide in any particular area is the local geomorphology of the seacoast. In funnel-shaped bays and estuaries, such as the Bay of Fundy between Nova Scotia and New Brunswick, Canada, the range may be very high. Another factor affecting tidal ra11Re is the shape, size and depth of seas
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or oceans. For example, the Atlantic Ocean has tides that flow and ebb regularly twice a day. Some Pacific islands have mixed tides, such as two tides daily, with only a little ebb between, and then a very low tide. At Saint Michael, Alaska, and certain places along the Gulf of Mexico, there is only a daily tide. Tides also vary with the seasons . To return to the original question, then, are there places on this globe where there are no oceanic tides? The answer, of course,-is ••no••, although there are some places where it is hardly detectable. One of my old college textbooks, "Goode' s School Atlas,.. has a map of the world that, among other things , shows the amount of tidal ra~e at various port cities along ail the coastal areas. As this map shows , the range varies considerably from more than 100 feet at the Bay of Fundy to less than a foot at the Mediterranean port city of Marseille. Are the tidal ranges smaller, fo~ some reason , near the equator and greater in the higher latitudes as my experience with Jamaica (18 N. Lat . ) and Dall Island, Alaska (53 N. Lat. ) seemed to indicate? Again, the answer seems to be "no,.. For example, Guayaquil, on the west coast of Equador and Belem on the northeast coast of Brazil, both of which are almost exactly on the equator, show tidal ranges of 15 feet and 12 feet respectively. Lagos and Freetown on the west coast of Africa show ranges of 15 feet and four feet, even though they are both at about the same latitude. On the other hand, Oslo, Norway, which is almost 60 degrees north of the equator, has less than two feet of tidal range, whereas Anchorage, Alaska, at almost the same latitude has 35 feet. It is clear, therefore , that although the entire surface of the earth is affected in varying degrees by our orbiting satellite, the oceanic tides are not a simple direct response to the vertical component of the moon ' s gravitational pull, which is really too small for effective lifting of water masses anyway. Tides are really great shallow water waves, induced by periodically shifting tidal forces acting on the water particles of the sea in much the same way that wind turbulence produces water waves . And, like other shallow water waves, they "feel bottom.. and are influenced by its configuration. Depending on this configuration, and on still other factors only little understood, they produce currents that vary greatly in strength and direction at different points on our globe, and at the same point in different seasons. In the final analysis, you will always need to consult the local tide table if you want to determine the exact tidal range at any particular locality.
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SPEAKERS BUREAU Fiscal Year 1986 to March 1 , 1987



VOLUNTE~R



March



1 ~



by Vi rgil Scott



In the past two years, members of our Society have presented 40 lectures, slide shows and field trips to groups outside our organization . Thus, we are reaching beyond · our doors to help the general public understand and appreciate the natural sciences - especially geology. We know that this activity has great potential benefit for both the speakers and the audiences. It should be expanded. Certainly many of our members who have never taken part have material and ability to do so. Try it! It is the function of the Speakers Bureau to help get speakers and audiences together and to give proper credit to those who take part. If you present a program, would like to give one, or if you know of an audience who would like one, let the chairman of the Bureau (presently Virgil Scott) know. In this way you will be given proper credit, and the activity will be routinely reported to the Newsletter. Listed below are the speakers who have reported activity in the past fiscal year. In order to credit their work, programs they reported for the previous year are also included. Following each speaker's name are the subject titles, and the names of the audiences. Dr. John Eliot Allen "Bretz Floods" Lewis and Clark College; Agate and Mineral Society; East Salem Rotary Club; DAR; Poultry Growers Association; Rose City Presbyterian Church; Business and Professional Women's Club; Audubon Society; Scottish Rite; Oregon Science Teachers Association; National Association of Hydrologists. "Columbia Gorge Geology" Friends of the Gorge; Elderhostel (Corbett); Portland Women's Forum. "Snake River" Retired Associates. "Portland Geology" Johnson Creek Historical Society; David Douglas Historical Society. "Ornamental Rocks 0 Bonsai Society "Field Geology" Mt. Hood Community College { 2 programs ) •
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Don Barr "Utah Dinosaur's Land" Audubon Society "Springtime in the Mojave Desert" Oregon Agate and Mineral Society "North Cascades" Native Plant Society "Eastern Mojave Desert" Oregon Agate and Mineral Society Frank Dennis "Iceland" Lewis and Clark College "Khyber Pass" Lewis and Clark College "Australia" Second Church of Christ Dr. Ruth Keen "Geology of Southwest Oregon" Oregon Agate and Mineral Society "Identity and Uses of Native Plants" John Inskeep Environmental Learning Center "Geology and Natural History of Hood River and Mt. Hood" Field Trip and Class Instruction John Inskeep Environmental Center Ralph Mason "Walking Tours of Downtown Portland Studying use of geologic building materials." Field Trip. Published article on this subject Nov. 1986 "Oregon Geology". Bob Richmond "Photography, Especially Nature Subjects•• Alpha Delta Kappa - Educational Sorority Virgil Scott "Glaciers - Shapers of Our Earth" Southeast Democratic Club Don Turner "Geography and Geology of the Balkans" & "Oslo to Bergen at 60 MPH" Neighbor ho o d Sen i or C enter at Multnomah Center "Balkans"; "Yugoslavia••; "Rumania and Turkey" (3 programs) Lake Oswego Senior Center "Geography and Geology of the Balkans" Portland State Associates
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CALENDAR OF ACTIVITIES FRIDAY NIGHT LECTURE



(Cramer Hall, PSU, Room 371, 8:00 P.M.)



Jul y 10



"Alaskan Holiday," (Illustrated) by Don Parks and Archie Strong, Past Presidents, GSDC, and Robert Richmond.



July 24



PREVIEW OF 1987 PRESIDENT'S CAMPOUT, NORTHERN PORTION OF WESTERN CASCADES, by R. E. "Andy" Corcoran, President, GSOC .



FRIDAY LUNCHEON July 3 July 17



(Standard Plaza, 1100 S.IL 6th Avenue Rooms A & B Third Floor Cafeteria. Programs at 12:00 Noon)



No meeting.



Cafeteria closed for holiday.



PREVI8~ OF 1987 PRESIDENT'S CAMPOUT, NORTHERN PORTION OF WESTERN CASCADES, by R.E. "Andyt' Corcoran, President, GSOC.



GEOLOGY SEMINAR



Cancelled Until September.



GSOC LI BRA RY



(Cramer Hal 1 , PSU, Room S-7. Open 7:30 to 8:00 P.M. Prior to evening programs. Rosemary Kenney, Librarian )



FIELD TRIP



DATE:



Saturday, July 18, 1987



TIME:



8:30 A.M.



LOCATION:



Table Mountain Wilderness, Western Cas cades. Meet at the "Y" one mile east of downtown Molalla, Oregon.



LEADER : INSTRUCTIONS :



Andy Corcoran Bring lunch, sui table clothing for hiking, and 50¢ to defray transportation costs.



The Society needs a Field Trip Chairman. contact Andy Corcoran.



July 1987



If interested,
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NEW MEMBERS Ronald L. Garnett (Maria) 1363 SW Western Blvd. Corvallis, OR 97333



758-1066



Edith Essex 299-4704 2545 SW Terwilliger Blvd., #704 Portland, OR 97201



---Hazel Newhouse



DR. ALLEN GIVEN BE NEFACTOR TITLE



ADDRESS CHANGE Arthur Wiebe 3805 SE 35 Place Portland, OR 97202-3369



Many geologic features were visited or seen during the trip. Dr. Baldwin was the lecturer for geology and oceanography. Ruth Keen will give more details and show pictures at a future meeting of the Geological Society of the Oregon Country.



235-2881



FIELD TRIPS Now that field trips have been resumed, it is imperative that someone vol-



At its May 9, 1987 ~eeting, the GSOC governing board conferred on Dr. John Allen the title of Benefactor in gratitude for his many contributions to th e Society. Dr. Allen has been a GSOC member since 1940. He is a pastpresident, a fellow, and an honorary life member. It was he who made it possible for the Society to have a home for its meetings in Cramer Hall.



unteer his/her services to organize the trips and to find leaders for each one. Please call President Andy Corcoran to tell him



tha~



you will be glad to assist.



Your call to Andy will certainly "make his day."



PAST PRESIDENTS' PANEL The May meeting scheduled for the fifth friday was held aboard the ~ Universe in the Gulf of Alaska. When I realized that I would not be in Portland when my first such meeting was supposed to be arranged, I called all members and got only three firm commitments. Since there were four past presidents on the cruise to Alaska, I held it there. Ruth Keen, Archie Strong, Don Parks and Hazel Newhouse invited the other eight GSOCers to join them--Dr. Ewart and Margaret Baldwin, Bob and Emma Jane Richmond, Chester and Genevieve Johnson, Lois Sato and Roberta (Bobby) Walters. Chester and Hazel also celebrated birthdays during the trip.
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GREAT BASIN GEOLOGY Finding a new geology textbook in the local br anch library was a nice surprise. It was "Geology of the Great Basin," publi shed in 1986 by the University of Nevada Press. The author is Bill Fiero, Professor of Geology at the University of Nevada. He writes in a captivating style and keeps the reader plunging ahead, aided by numerous sketch diagrams and beautiful color photos. The Great Basin is a drainage-locked region from which no water escapes to the ocean. It occupies all of Nevada and lops over onto adjoining states including southeastern Oregon. Its landscape, as the author tells it, is largely the product of plate tectonics through time. I t becomes plain to the reader that the Earth has been having trouble with its crustal plates ever since it first cooled and cracked apart. For the Great Bas in and the rest of the West, the rocks show that plate separation, collision, subduction, and accretion have been going on with little interruption since Mesozoic time. Ever since this was discovered, geo lo gis ts have be en having a field day with new theories Rrid interpretations. M. Steere
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CONSTRUCTION PROBLEMS IN SUBARCTIC PERMAFROST by John H. Bonebrake, Consulting Engineer Growth in Alaska has advanced tremendously since World War II for several reasons including statehood in 1959, and the development of an oil industry. Both factors have increased the · need for additional housing as we 11 as commercial and public buildings. Construction of roads and buildings in permafrost areas requires special knowledge and skills. "Permafrost" is a nickname for permanently frozen ground, Tbe northern hemisphere has 2,950,000 square miles of land locked 1n a permanently frozen condition. To have a condition known as permafrost, several things are required: 1) a mean annual temperature below 30°F, 2) long cold winters followed by short cool summers, 3) low snowfall, thus little insulating blanket, and 4) low humidity, thus rapid evaporation. Such conditions exist in Alaska north of the Wrangell, Chugach, and Mt. St. Elias Ranges. The mean annual temperature (not the average temperature) is almost totally below 30°F and the ground generally is permafrost from a few feet thick to a couple of thousand feet at the northern land limits. In areas where I was involved, mainly the Kuskokwin River bottomland, it is about 400 feet thick. Any type of soi 1 condition, whether solid rock, sand, gravel or alluvial, can be considered permafrost. The University of Alaska r ests upon a well drained, wind blown, permanently frozen sand dune about 90 feet high and has presented no foundation problems . Solid rock, sand and gravel formations (when well drained) also present few problems. The r eal problems are in the low flatland alluvial type soils which are generally water (ice) laden. Thousands of square mil es of such land exists. They are the· areas which are being populated, where roads and buildings are required. It is necessary to define two words, muskeg and tundra, before discussing the construction problems of the Arctic and sub-Arctic areas.



July 1987



Muskeg is a pad of small plants, decaying leaves and vegetation, with the living plants seeking nourishment from the permafrost ground below. When dried, muskeg looks much like peat moss. It is generally a few inches thick but may on occasion be up to 30 feet thick. Muskeg, however, doesn't necessarily relate to frozen ground because it may be found farther south in British Columbia and Washington. Tundra refers to the vast area of the Arctic and sub-Arctic muskeg. It 1s a treeless plain, essentially flat, with little or no drainage, generally a beautiful yellow to red in lat e summer. It is usually a water saturated swamp which when thawed makes passage over it extremely difficult, even impossible. Upon starting a construction project, wheeled vehicles, bulldozers, etc. have to tear up nature's natural insulating layer of muskeg. Then, with the sun shining up to 24 hours per day in the summer, heat is imparted into the ground and a severe problem of mud and ooze develops. "Muck" is the name used in the area for such material. Much of the bot tom land around Fairbanks, Nome, Bethel and the Arctic Slope is of such consistency. The water content of such soil may be up to 95 %. Workmen are frustrated by hip boots. Trucks wallow through the muck pulled or pushed by bulldozers, themselves nearly tread-deep. Gravel for construction coverage 1n the broad delta lands is non-existent. Concrete in place in forms costs $700 per yard. Gravel and sand aggregate is shipped from Seattle, lightered to barges from ship seven mil es out, pushed at high tide across the shallow tideland and 105 roiled upriver, then transfered by truck to the site . The cost of road construction with the resulting constant servicing, regrading, repaving, etc. due to frost upheaval and thawing, stretches the imagination. Constructing building foundations is a severe difficulty. Special problems, experiences of the past, types of soil, etc., are considered for each case. Customarily, buildings have 25 to 30% of their cost concealed in the supporting foundations. Steel H-bearn posts driven



31



very deeply into the permafrost have been successfully used. Generally, treated wood piles are set into drilled holes, filled with muck, and then the winter back-freeze of muck awaited. The holes are of depths such that 2/3rds of their length is anchored in permafrost and the other I/3rd in the "active" summer thaw layer·. This "active" layer may be 10 feet, thus necessitating 35 ft. long piling. Sometimes, however, the muck will simply not back-freeze. A number of buildings are set on pilings for spread-foot concrete foundations . employing tubing with circulated coolant, ethylene glycol (as used in automobile radiators), chilled by a refrigeration compressor to about +14°F and pumped through the sys tern, thus back-freezing the ground and preventing it from ever thawing. The refrigeration required after initial back-freezing is very smal 1. It is automatic, and should the frozen ground at the footings warm up to about 30°F, the small refrigeration compressor starts and re-establishes frozen condition. It has been found that at 10 feet below surface, the ground temperature lags the ambient air temperature by about three months. In other words, warmest conditions to be contended at the building foundations is about three months after the hottest summer days have past. The construction problems with water and sewerage facilities in such frozen ground are gradually being surmounted. Fairbanks and Nome presently have water systems using waste heat from their generating plant to keep the liquid just barely above freezing. The Alaska oil pipe line from the Prudhoe Bay area to Valdez should give no trouble where buried in frozen rock, drained sand, or gravelly formations. But, initially, in crossing the north slope and the broad silty bottomlands to the south, a real problem existed. For several years, the University of Alaska conducted simulated experimentation with samples of the exact pipe size buried in bottomland permafrost. The final answer came with the invention of a type of steel pipe column some 18 inches in
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diameter with a self-contained refrigerant, automatically ma inta1n1ng the piling in frozen condition.



BIOCHEMISTRY AND GOLD A Link Between Medicine and Mining The 1984 U.S. Geological Survey Yearbook contains a brief report on the use of microbiology in mineral exploration. Environmental studies since the mid-1970's have revealed that antibiotic-resistant bacteria t end to prevail in metal-polluted sediments. This led USGS researchers to test the soil near a po rphyry copper deposit for penicillin resistance in the bacteria it harbored. Studying the genus Bacillus, a usually penicillin-sensitive microorganism, th ey found that the proportion of resistant strains of the bacteria increased with increasing content of heavy metal in the soil. They discovered that Bacillus Cereus, the most penicillin-res istant species of the genus survived in this environment at the expense of the other bacilli. Since the distribution of B. Cereus correlated better than antibiotic resistance with the concentration of heavy metals in the soil, they dispensed with testing for penicillin-resistance, and developed a method for rapidly determining the prevalence of B. Cereus instead. Moreover, the researchers found that in soil weathered from a 50 million year old copper deposit, the predominant fungus is a Penicillium mold, which produces penicillin and other antibiotics--the mold from which our wonderful drug Penicillin was first extracted. Long recognized as a problem in electro-plating solutions and in laboratory solutions of copper sulfate, Penicillium molds have extraordinary heavy metal tolerance. The penicillin released to the soil inhibits the growth of penicillin-sensitive organisms. B. Cereus then proliferates, for it has fewer competitors, and is little affected by the penic i 11 in. Oddly enough, the antibiotic resistance of B. Cereus correlates bette; with the concentration of heavy metals
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than does metal resistance. Research has shown that B. Cereus populations become concentrated over vein gold deposits, and it may we 11 be that this common micro-organism can aid the discovery of several different kinds of valuable mineral deposits. REFERENCE: UNITED STATES GEOLOGICAL SURVEY YEARBOOK, 1984, pp. 73-74. John H. Whitmer



LECTURE - APRIL 24, 1987 On April 24, . 198, Robert Freed, Archaeologist, Corps of Engineers, spoke on "Archaeological and Historic Investigations at Bonneville Dam." The Cultural Resource Management Program is administered by the Corps. North Bonneville Archaeological site is listed on the National Historic Register. The first portion of the program covered the Indian culture in the Columbia Gorge. A landslide occurred at the Bonneville site about 1,200 years ago . Prehistoric people settled at this location, which is one of five sites in the district. The winter village sturgeon fishing site, excavated by the University of Washington archaeologists in the early 1970's. dates back 700 years. Another large village, located at the second powerhouse trai 1 race, was continuously occupied for 500 years. Excavations undertaken from 1977-1979 revealed the typical residence had cooking and storage areas and cedar plank flooring in the pit house. Excavated artifacts of the Cascade Indians are divided into three periods: 1) 1590-1 790, obsidian and agate arrowheads, stone bowl and pestle; 2) Pro-historic 1790-1630, beads, coins, antler digging stick; 3) Anglo-American, 1830-1860, Hudson Bay Company ceramics, bowl from clay pipe, and bottles. The strategic importance of the Cascade-Bonneville area was recognized in the 1850's when the U.S. Army established a military post at Fort Cascades, Washington Territory, near Beacon Rock, July 1987



to protect settlers. Reproductions of Carleton Watkins' photographs taken from 1857-1900 r eveal the three forts on the Columbia River, the town of Cascades, Washington, landscape and geology of the area, and Indian petroglyphs. The site of the Warren fishwheel No. 3, circa 1903, remains below Bonneville Dam. The final portion of the program covered the seven features within the historic district placing Bonneville on the National Register of Historic Places: · 1) Bonneville Dam; 2) Bonneville Powerhouse 1f1; 3) Navagation Lock IF!; 4) the Administration Building; 5) The Auditorium Building ; 6) the landscape at the entrance to the project area; and 7) the buildings surrounding the project area.



I NDUSTRIAL MINERALS IN OREGON That cat litter is currently the "gold mine" in Oregon was pointed out in a GSOC evening lecture February 27 by Ronald P. Geitgey, industrial minerals geologist with DOGAMI. The seemingly prosaic but surprisingly essential field of industrial minerals was reviewed and its presence in Oregon discussed by Geitgey (pronounced Getche), who showed that a study of economic geology made good sense because of the dollars involved. The list of everyday consumer items from this field was an eye -opener. For starters, the leading item of sand and gravel has an annual value of more than $92 million in Oregon. The above mentioned cat litter consists of the absorbants diatomite from Christmas Valley, bentonite from Crook County, and zeolite from Malheur County. These minerals are hauled weekly by the truckloads to be bagged for use under different labe ls. When marketed, its retail value is in the millions. Talc from southern Oregon is used for carving; it is also used for polishing, including the polishing of peanuts. Other uses of talc include those of giving tensile strength to rubber and the dusting of aspirin tables. Bentonite is used for drilling, diatomite for filtering various items, 33



including beer and wine. Various clays and a number of minerals for manufacturing and construction are found in Oregon, although some still need further development. Consumer goods such as toothpaste, kaopectate, formica, paint, roofing, building materials and other products require a steady flow of minerals, Geitgey reminded his audience. Leonard Delano



UPLIFT OF THE SIERRA NEVADA IMPLICATIONS FOR THE NATURE OF ROCKY MOUNTAIN EARTHQUAKES On August 17, 1959, an earthquake of magnitude 7 .1 centered near the Madison Canyon in southwestern Montana launched a huge rockslide which dammed the Madison River to a depth of nearly 200 feet. Twenty-three campers died under that slide, and another five were killed under rockslides at nearby Cliff lake. Surface rupture left a fault scarp about 20 miles long and up to 21 feet high. Movement had occurred on a normal fault at the southern base of the Madison Range, a block faulted range which J. T. Pardee in 1925 characterized as newly uplifted and perhaps still growing. The technology did not exist to measure uplift of the Madison R~nge after the 1959 earthquake, but the obvious indications were that the block on the other side of the fault had subsided. The land which supported Hebgen Dam h~d dropped, allowing water from the reservoir to pour over the top of the dam like tea from a tilted teacup. The upstream end of Hebgen Reservoir was left permanently high and dry because of the dam• s new lower elevation. A U.S. Coast & Geodetic Survey team subsequently surveyed 110 miles of highway U.S. 287 from its Junction with U.s. Highway 10 (superseded by I-90) to West Yellowstone, and found that a four mile stretch of highway in the earthquake area had dropped more than 18 feet. The Borah Peak Earthquake of October 18, 1983 resulted from movement on the Lost river Fault, between Challis and Mackay, Idaho. The face of the Lost River Range is uplifted on that fault, and much recent activity is indicated by older fault scarps, some as much as 50 to 74 feet high, cutting late Pleistocene and Holocene alluvial fans. The fault scarps of the 1983 earthquake ranged up to 3.25 feet in height. Observations in the field gave the impression that the valley had dropped rather than that the Mountain
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range had risen. Geodetic measurement showed that the Lost River Range rose about 8 inches, while the adjacent valley dropped some 48 inches. Both the Madison Range and the Lost River Range are the products of obvious recent uplift. Borah Peak in the Lost River Range is the highest point in Idaho. It is therefore a paradox that the adjacent basins appeared to drop in recent earthquakes while the mountain ranges rose 11ttle if at all. As he pointed to Borah Peak on a GSA Field Trip in 1985, Professor Charles Waag of Boise State University asserted that the Lost River Range had risen during the 1983 earthquake ''because Borah Peak is the highest point in Idaho , and it's up there." With this in mind, I found it very exciting to read UPLIFT OF THE SIERRA NEVADA IN CALIFORNIA by Chase & Wallace in the September, 1986 issue of GEOLOGY. The authors note that gravity and most seismic interpretations indicate that the Sierra Nevada is held at its lofty height by isostatic forces on its deep crustal root. The root most likely had its origins in major batholithic intrusion during the Mesozoic Era. But this is another paradox, for it appears that the Sierra Nevada had major uplift in the past 10,000,000 years. The authors resolve the paradox by suggesting that the buoyant force exerted by the Sierra Nevada root was offset by the weight of the Owens Valley block , which remained attached to the Sierra Block. The Sierra Block was not free to rise to isostatic equilibrium because it dragged the Owens Valley area with it as it rose. Only when Bas in and Range extension broke the plate to form the range-front fault, could the Sierra Nevada rise and the Owens Valley drop to isostatic equilibrium. This ·p rocess also appears to operate in the major faultblock ranges of the central Rockies, such as the Teton Range, the Madison Range and the Lost River Range. Each has had major uplift in Plio-Pleistocene-Holocene time. Each has a deep crustal root. the buoyancy of which tends to push the mountain range upward. But in rising, the mountain range drags the adjacent basin upward with it. In the course of one or two millennia, the stress on the range-front fault causes slip, producing an earthquake, and allowing the basin to subside back to an equilibrium level. The mountain range rises continuously at an imperceptible rate, while the basin drops abruptly during each earthquake, only to be slowly dragged upward a few feet until the next earthquake. In consequence, the earthquake observer is aware only of basin subsidence and has difficulty explaining why the mountain range is so high. Precise geodetic instruments are now enabling geologists to measure the uplift of mountain ranges and resolve the paradox. John H. Whitmer
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1987 GEOLGICAL TOUR and/or PRESIDENT'S CAMPOUT Western Cascades of Oregon - August 19 - August 25. Portland (1 night), Salem (3 nights), McKenzie Bridge (2 nights) To help defray expenses of organizing and conducting the campout, a one-time registration fee of $10.00 per person (age 16 and over) will be charged. This fee remains the same whether you plan on one day or the entire trip. Please register now if you have any idea of going. We can cancel later, but in many cases cannot add after August 1st. Make checks payable to GSOC and mail, together with the registration form below, to R. E. Corcoran 9551 SW 62nd Drive Portland, OR, 97219



REGISTRATION Telephone



Name



City, state, zip



Address



Number in party age 16 and over (registration fee required) - - - - Number in party under 16 years of age _ _ Enclosed is payment of $10.00 for each adult $



-----



Tour bus reservation fee is $95.00, which includes transportation, registration fee. .Motel reservations will be made for you. Please indicate your room arrangements below. Prices listed are for five nights. Single $165.00 1 double bed, 2 people, $95.00 per persor 2 beds, 2 people, $100.00 per person. 2 beds, 3 people, $75.00 per person.



2 beds, 4 people, $58.00 per person. Enclosed is payment of $----~-- ($95,00 per person) for bus trans. $___ _ __ Motel room choice



TOT.AL:



$



-----



Price for bus transportation is estimated. determined by the number of reservations.



Exact cost will be
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VOLm1E 53, NO. 8 CALENDAR OF ACTIVITIES



ANNUAL PICNIC Augu st 14



TIME: LOCATION:



6:30 P.M. Alpenrose Dairy , 6149 S.W. Sha ttuck Road. 1/2 mile south of Beaverton-Hillsdale Highway. \~atch for GSOC sign . BRING : Main dish, sa lad or dessert, (Suggested amount 3 hearty servings per person.) and own table service. Beverage will be provided. ENTERTAINMENT: Surprise!!! Member Participation.



FRIDAY NIGHT LECTURE August 28 FR IDA Y LUNCH EON



Cancelled Due to President's Campout. (Standard Plaza, 1100 S.W. 6th Avenue Rooms A &B Third Floor Cafeteria. Programs at 12:00 Noon)



August 7



"Mining in the Early Economy of Oregon," by Ron Getche, DOGAMI.



August 21



No Program.



General get together.



Bring rock specimens.



GEOLOGY SEMINAR



Cancelled Until September.



GSOC LIBRARY



(Cramer Hall, PSU, Room S-7. Open 7:30 to 8:00 P.M. Prior to evening programs. Rosemary Kenney, Librarian)



FIELD TRIP



Not scheduled due to President's Campout.



PRESIDENT'S CAMPOUT August 19 - 25, 1987



August 1987



Northern Portion of Western Cascades.
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HOLLIS MATTHEWS DOLE 1914-1987 Hollis M. Dole, former State Geologist and Director of DOGAMI, passed away on July 19. During his 10 years with the department, he encouraged exploration studies to develop basic information on the oil and gas potential in the state. Hollis also began the Department's long range program for ass e ssing the geothermal potential of Oregon. During the last ten years, he was a private consultant to a number of national and international corporations, a business that kept him busy until his death. We will all miss him.



LILLIAN M. MILLER June 76th Fred Fred



Lillian M. Miller died at her home 26, 1987, a few weeks before her birthday . Lillian and her husband joined the Society in July 1959. died in 1974.



Lillian served as director of the Society 1976-78. She was the historian for about six years, starting in 1976. She also served on the luncheons and banquet committees , and wherever help was needed. Lillian also was a longtime member of Trinity Baptist Church and of the Oregon Extension Group. Survivors are a son, Raymond, daughter, Doris Cruickshank and four grandchildren. -ORW



1987 GEOLOGICAL TOUR OF WESTERN CASCADES REGISTRATION TIME IS NOW! Paul Hammond and I think we have put together an interesting and instructive field excursion to the Western Cascades for our annual President's Campout. We promise you will not only be examining a classical section of volcanic stratigraphy and structure, but wi 11 have an
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opportunity to see once more the tr emendously varied scenic attractions in some of Oregon's most beautiful country . Study of any or all of the following will help you get the most out of sites visited and lectures: Geology of Oregon Edwart M. Baldwin Geologic Field Trips 1.n Western Oregon - Oregon Dept. of Geol. and Min. Ind. (ODGMI) Bull. 101 Geology and Ground Wat e r of the Molalla-Salem Slope Area, Northern Willamette Valley, Ore gon USGS Wat e r Supply Paper 1997. Geologic Map of the Wilhoit Quadrangle, Oregon - ODGMI GMS-12. Geologic Map of the Scotts Mill s Quadrangle, Oregon - ODGMI GMS-33. Oregon Geology December, 1983; December, 1985; December, 1986. We wi 11 be meeting at the Red Lion (Lloyd Center) Motor Inn on Wednesday morning at 8: 30 a .m. You may park your car on the top deck of the parking structure, the same as we did last year. If you have any questions, pl e a se call me. Andy Cor coran



THIRD ANNUAL FIELD TRIP IN INDIAN HEAVEN VOLCANIC FIELD



SOUTHERN WASHINGTON CASCADE RANGE 26-27 SEPTEMBER 1987 Indian Heaven is a basaltic volcanic fie ld, about 30 km long and 20 km wide, located about midway between Mount St . Helens and Mount Adams and about 15 km north of the Columbia River. It consists of seven major shield vol canoes, forming a NlO=E-trending linear zone, and scores of cinder cones. Radiometric dating indicates that the oldest lava-flow units are about 3.75 m.y. old. The units are interstratified with glacial deposits: some have flowed against glaciers or thick snow accumulations; a few erupted and were deposited subglacial ly. Itinerary The excursion will begin at 8 a.m.
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at Carson and proceed counterclockwise around th e field on U.S. For e st Service roads, making about 20 stops, and ending t he day at th e Cultus Cre ek campground, 3,900 ft. e l evation , in the eastern side of the field. The second day is a hiking t our of the eleva£4d lava platform of the Big Lava Bed, C-dated at 8,000 y. old. The tour is about 4 miles over rough, pristine topography. Maximum elevation gain i s about 300 m. The platform lies adjacent to a 295-m high central cinder cone and is surrounded by monocli nally fl exur e d lava flows. It is a remarkab l e inflation f e ature of tuJ;>e-fed lava flows. The platform, 0.8 km·- in area, was elevated 60 m. and extensively fissur ed during late outpouring of the lava flow. Field guidebooks will be available f or th e tours. Arr angements Each participant is responsible for trans portation, camping ge ar, and me als. At Carson, we can consolidate vehicl e s. Come prepared for adverse weather. Dinners can he obtained at Trout Lake , 15 mi. east of Cultus Creek campground during the evening of Saturday, 26 Sept ember. Please write or telephone me befor e 20 September at Portland State University, Department of Geology, Portland, OR 97207-0751, (503) 229-3022, so I have some idea who is coming and when, and so the proper number of guidebooks can be printed. A final announcement on the place of meeting in Carson will be mailed out on the 15th of September. I look forward to hearing of your interest. Paul E. Hammond



FINE SOURCES OF INFORMATION In 1986, I "discovered" Arizona, and learned that it is great not only for fine scenery and National Parks, but also for the fascination it holds for anyone who is interested in geological processes, from windshield geologists to the most eminent thinkers in geology. Moreover, it has the advantage of being a very pleasant place for field work in the winter months.
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During a trip there last January, I visited th e ARIZONA BUREAU OF GEOLOGY AND MINERAL TE CHNOLOGY and learned of the ir fine quarterly publication, FIELDNOTES. Subscriptions are available at no charge to those that request thero . In ad di.tion, a number of back issues can be suppl.ied. For example, the Summer, 1984 is s ue f ea t ures a fine article on THE "FLOODS" OF OCTOBER 1983 1.0 Arizona; the Fall, 1984 and Spring , 1986 issues have articl es about land subsidence in Arizona conseque nt to pumping of ground wat er; t he Fall, 1985 issue features a very important article about the Tr a nsiti on Zone betwe en the Colorado Plateau and the Bas in and Range Province; and the Summer, 1986 i ssue features the VOLCANIC HISTORY OF ARI ZONA . Some issues list new publications and Ph.D. and Master's Theses pertaining to Arizona. The address i s Arizona Bureau of Geology and Mineral Technology, 845 N. Park Avenue, Tucson, AZ 857 19. Every month, I look fo r ward to the arrival of OREGON GEOLOGY and CALIF'ORNIA GEOLOGY, each of which is a real bargain . OREGON GEOLOGY, 910 State Office Building , 1400 S. W. Fifth Avenue , Portl and , OR 97201, is $6 .00 per year or $15.00 for three years. CALIFORNIA GEOLOGY, P. O. Box 2980, Sacramento, CA 95812, is $5.00 per ye ar. The WASHINGTON GEOLOGIC NEWSLETTER, a quarterly publication, is f r ee upon request from Department of Natural Resources, Divi s ion of Geology and Earth Resources, Mail Stop PY-12, Olymp ia, WA 98504. Although mostly oriented t oward mineral industry and mining repo rts, it regularly lists new publications fr om various source s pertaining to Washington geology. Although similarly oriented toward resourc es and industry, WYOMING GENOTES contains a few article s of ge nera l geologic interest, and lists new publications about Wyoming. A quarterly publication, it is available at $5.00 per year from THE GEOLOGICAL SURVEY OF WYOMING, P.O. Box 3008, Univ ersity Station, Laramie, WY 82071. John H. Whitmer May 24, 1987
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LECTURE - JUNE 10, 1987 On June 10, 1987, Hazel Newhouse, Past President, GSOC, presented a program on Three Crater Lakes - Southeast Austra lian Volcanic Area. The volcanic areas were not part of Hazel's first two trips to Australia. She became interested in the area throu gh her friend, Flora Dickson, and also through an article about the studies being made by LaTrobe University geologists in the western volcanic distric t of Victoria state on the southeast Australian coast. Australia is an island continent, much of which is low and flat with hardly enough altitude to be called a plat e au. Today it is largely dry, predominantly composed of sedimentary rocks, limestone and sandstone, which were laid down under ancient seas. It is an old continent, long separated from other land masses. The coasts of Australia are mostly steep cliffs, with caves and stacks, Tertiary in age. The town of Port land is situated on a peninsula of Portland limestone. There is a large time gap between the 1 imes tone and the overlying basalt. Portland's main industry is aluminum manufact:ur ing, since the electric power is produced near the great open pit coal mines in north central Victoria. The volcanic area of western Victoria extends into South Australia. The most famous volcano is Tower Hill located between Warranambool and Port Fairy. This Halocene volcano, composed of olivine, violently erupted and completely obliterated the nearby coast, covering it with a blanket of ash. This formed the largest volcanic caldera in Australia, over two miles long, one mile wide, and eight miles in circumference. The caldera lake was formed about 6,000 years ago. The eruption was short lived. The ejected material is up to 200 feet thick and composed of thinly bedded tuff and lapil l i without any sign of intermission such as buried soil or leaching of carbonates. Activity was continuous with varied intensity as evidenced by the stratification of fine ash to cinders. In the middle of the caldera is a complex of 20 smaller cones which are unstratified. 38



Tower Hill is not a maar because of its size and nested scoria cones. The sequence of events represent a basaltic lava column which rose through horizontal layers of Miocene marine limeston e capped with bas a 1 ts, mostly P l e is t ocene in age. This was followed by steam generation. The lava broke up and was forced through the surface in many explosille eruptions ejecting ash and scoria both as a vertical rising column and as dens e clouds traveling up the crater's s ides . Th is material built up the layered tu f f ring. Activity ceased when pr e s s ure of rising lava and steam decreased. A thick basalt layer 600-1, 000 feet accumulated in the crater. The area lS being r.eforested and restored through int e nse conservation. Mt. Eccles National Park protects a small part of the basalt plain in western Vic t or ia. This mountain, together with Mt. Napier, Tower Hill and Mt . Gambier, make up the group of Australia's last active volcanoes. Prior to the eruption, the area was limestone base laid down in the shallow seas which covered western Victoria in Miocene times. Eruption occurred along lines of weakness and molten rock covered th e limestone base. Mt. Eccles is a low rounded cone 600 feet high which dominates the southeast edge of the main crater. Lake Surprise lies at the foot of a steep cliff and is nestled in three craters. The fourth crater is dry. Beyond is a series of smaller volcanic vents and in the vicinity there are lava caves and canals. Western District volcanoes of Victoria are characterized by olivine basalt, extensive flows, numerous but small volcanoes and low exp l osion rate dating from the Pleistocene. Flood basalts formed the plain about 2 to 4.5 million years ago. Here the soil is deeper and the surface smoother with the clay a non-cracking Kaolinitic. Western Victoria's volancoes are les s than 600 feet high and the area is similar to the Bend, Oregon, features. Joline Robustelli
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ACTIVITIES ANNUAL EVENTS: President's Campout--summer. Picnic--August. Banquet--March. fIELD TRIPS: Usually one per month, via private car, caravan or chartered bus. GEOLOGY SEMINAR: Third Wednesday, except June, July, August, 8100 p.m., Room Sl7, Cramer Hall. library, Room 57, open at 7:30 for browsing. PROGRAMS: Evening: Second and fourth Fridays each month, 8:00 p.m., Room 371, Cramer Hall, Portland State University, SW Broadway at Mill Street, Portland, OR. luncheon: first and third fridays each month, except on holidays, at noon, Standard Plaza Cafeteria, Room A, third floor, 1100 SW Sixth Avenue, Portland, OR. MEMBERSHIP: Per year from March 11 Individual, Sl0.00; family, $15.00; junior (under lB), $6.00. Write to or call Secretary for applications. PUBLICATION: THE GEOLOGICAL NEWSLETTER (ISSN 0270-5451), published once each month and mailed to each membership. Subscriptions available to libraries and organizations at $7.00 a year. Single copies, 60¢. Order from Geological Society of the Oregon Country, P. o. Box 8579, Portland, OR 97207.
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VOLUME 53 , NO. 9 CALENDAR OF ACTIVITIES



FRIDAY NIGHT LECTURE \



(Cramer Hall, PSU, Room 371, 8:00 P.M.)



September 11



Slides from 1987 President s Campout . Member Participation.



September 25



Our speaker, a representative from Bonneville Power Administration, will announce his presentation.



FRIDAY LUNCHEON



1



(Standard Plaza, 1100 S.W. 6th Avenue Rooms A & B Third Floor Cafeteria. Programs at 12 : 00 Noon)



September 4



11



September 18



Slides from 1987 President's Campout. Member Participation .



GEOLOGY SEMINAR September 16



Antarctica, 11



(



Il 1 ustra ted) by Frances Rusche.



(Cramer Hall, PSU, Room S-17, 8:00 P.M.) Library Night, 7:00 - 8:00 P.M . Introduction to Plate Tectonics, First in a Series, by R.E. 11 Andy 11 Corcoran, President, GSOC .



GSOC LIBRARY



(Cramer Hall, PSU, Room S-7 . Open 7:30 to 8: 00 P.M . Prior to evening programs . Rosemary Kenney, Librarian)



FIELD TRIP



DATE: TIME: LOCATION:



LEADER: COST:



INSTRUCTIONS:



September 1987



Saturday, September 19, 1987 8:00 A.M. to 4:00 P.M. Bus trip to Bull Run Reservoir Meet at Lloyd Center parking lot, N.E. 16th &Clackamas at 8:00 A.M. Charlene Holzwarth & an employee from the U.S. Forest Service. Pl ease make $12 . 00 check payable to GSOC and ma i1 to: Charlene Holzwarth 2524 N.E . 34th Avenue Portland, Oregon 97212 Bring lunch, thermos, suitable clothing, binoculars, and camera.
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ROSTER ADDITIONS AND CHANGES BRUCKERT, Helen W. (509) 773-5114 811 Elm Drive, Goldendale, WA 98620



! BALDWIN, Ewart M., Ph.D (Margaret) SCOTT, Virgil R. & Freda A. HOWARD, Dorothy L. 9401 NE 87th Street Vancouver, WA 98662



771-~



(206) 256-5599



FAILOR, Catherine 1505 SE flavel Street Portland, OR 97202



There will be an admission charge. Look for further details in the October Geological Newsletter. ---R. E. Corcoran



236-4461
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MOUNT SAINT HELENS ERUPTION CHARACTERISTICS



NEW LIBRARY BOOK Dr. Allen has donated to our library a copy of his new booki "Cataclysms on the Columbia" by John E. Allen, Marjorie Burns, and Sam c. Sargent. Everyone who admires the scenery of the Columbia River gorge and channel scablands area should read this book. Thank you, Dr. Allen. Rosemary Kenney librarian



ARE WE DUE FOR THE BIG ONE??? The first of a series of lectures to be co-sponsored by the Geological Society, Portland State Geology Department and Oregon Museum of Science and Industry will be held at OMS! on the evening of October 2. The topic to be covered will be the possibility of a major earthquake in Northwest Oregon or Southwest Washington within the near future. The speakers for this event will be Dr. Thomas Heaton and Dr. Brian Atwater of the U.S. Geological Survey. Or. Heaton is a geophysicist who has been studying the so-called Cascadia Subduction Zone off the Oregon-Washington coast, and Dr. Atwater, geologist, has been examining surface and subsurface evidence for recent earth movement along the Washington coast.
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for additional details concerning the time and place of this interesting lecture, contact Nancy Steuber, OMS!, 222-2828.



If you watched some of the spectacu1 ar pyrotechnics of Mount St. Helens nearly seven years ago, you probably not iced definite pulsations of the eruption column. The height of the column changed frequently, usually varying between an almost uniform, moderate elevation and a very low one. rarely, a large burst would occur, sending tephra 8 to 10 miles into the air, but such vigorous explosions lasted only a few minutes. Published in 1986, USGS Professional Paper 1335, OBSERVATIONS OF THE ERUPTIONS OF JULY 22 AND AUGUST 7, 1980 AT MOUNT ST. HELENS, WASHINGTON, by Richard P. Hoblitt should be interesting reading to anybody who wondered about the great variability of the eruption jet. the author propos es a "relief-valve" mechanism, consisting of an accumulation of pyroclastic material in the volcano's conduit. Considerable pressure is required to disrupt this bed of debris, and. force gas and ·tephra through it and out of the conduit. The volcano• s magma would have to produce gas at a sufficiently high rate to generate that pressure. Upon expulsion of the obstructing material, gas would exit the conduit more rapidly than it could bubble out of the magma; pressure would diminish, as would velocity of gas and height of the eruption column. Rate of flow would decrease until tephra could no longer be cleared from the mountain's throat, and a n ew "relief valve" would accumulate as tephra f e ll back into the conduit until de-gassing of the magma again built up enough pressure and volume of gas to move the tephra and generate a new eruptive pulse. As we saw on May 18, July 22 and August 7, 1980, this process continued in cycles, sometimes for many hours, until the magma could no longer release enough gas to eject the pyroclasts accumulated in the conduit. Included in the paper are many photographs of the July 22 and August 7
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eruptions, some taken at remarkably close range. From analysis of these and other photos. the . author deduced a mechanism of formation of pyroclastic flows which begins with tephra particles propelled upward at high velocity until the force of gravity arrests their motion, then propels them downward with increasing velocity. a process called "column collapse." Subsequently. the velocity of the flow front is determined by the steepness of the topography beneath it. A level or rising surface will slow the flow rapidly. A steep slope in the direction 0£ the flow will allow gravitation to continue to accelerate the flow. At first the flow contains a high proportion of gas, but since the larger. denser tephra particles rapidly settle toward the ground, the lower part of the flow becomes dense and slower than the upper part, which remains rarefied, fine-grained and rapid. Thus. a low density, fine-grained pyroclastic surge precedes and overlies the more dense pyroclastic flow. At length, enough tephra particles settle out of the surge that it becomes less dense than the surrounding atmosphere and rises from the slope by convection. The pyroclastic flow then overtakes and usually covers the surge deposit. From observation of the August 7 eruption. the author further concluded that when a pyroclastic flow traverses an irregular ground surface. it entraps air, which it expands by heating to spawn additional low density pyroclastic surges at some distance from the volcano. John H. Whitmer



THE INFO EDGE by Ronald Garnett of P.C. Innovators, Inc . a Corvallis-based computer consulting company Have you ever dreamed of "The Big Find?" A discovery so significant that it would be named after you? Something like a fault line that had gone unnoted, or an archeological site that had been passed over by contemporary professional scientists, or a mineral deposit thought by prevailing scholars to be non-existent in the state? I have , and often. From my first class in geology to now, I have
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envisioned myself, dusty with eons of dirt, standing in a hole and finding "IT!" That fossil or artifact, or interface of two rock format ions, and knowing that I did it myself. That I researched it , reasoned it, and went out and found it! Well, I don't suppose I'm any different than anyone else who has ever been bit by the Geo-bug, but I do know that I have increased my odds and that "The Big Find" is more a possibilit y now than it has ever been. But what could increas e the possibilities for the amat e ur geologist to have just as likel y a chance for the big discovery as major unive rsities ? A Tool. Not just any tool , but the most important tool of all of them information. I have studied geology at Arizona Weste r n College, the University of Alaska, and Oregon State University. ' I ha ve att ended s eminars, short cours e s and field trips all over the place. But neve r have I had the path to the type of "insider" information as I do with "electronic data base accessing." It happened like this : I wor k and am a co-founder of a computer consulting company in Corvallis, Oregon. As we were in the throes of determining our markets and potential clientele, I suggested we look into the upcoming area of telecommunications and data base accessing . I reasoned that if there was a di vers e enough callee ti on of data bases and information that we could tap into by computer, then we could sell that information to people who needed it, like business professionals, college students and university professors. It took months to research and set up all the hardware but one day we were ready for experimentation. But what would we experiment on? I suggested we try geology because if these data bases were comple te enough to give precise information on Oregon geology, then they would give precise information on anything. I, unwittingly, typed into my computer (which was linked to a data base common carrier) OREGON. By the time we shut the thing down, I had more source information on Oregon geology than I could have ever found , from months of research, in any library.
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I was hooked! I began to refine my accessing technique and became more selective about what types of information I wanted concerning Oregon geology. Printer paper began to pile up on my floor. There were listings for geological conference transcripts, international meeting notes, doctoral theses, books and authors, newsletters and pamphlets. The dates of publication ran far back and were as current as a month ago. In fact , this newsletter, THE GEOLOGICAL NEWSLETTER, for the Geological Society of the Oregon Country, was listed several times in the data bases I was searching, which is how I came to be a member of the Geological Society. But as some things tend to be, this was a Pandora's Box. Although I was finding and getting the most current information on the study and nature of Oregon's geology, I was finding how little exchange of information there was among the geological community. My own alma mater, Oregon State University, had little to no clue as to what was happening, geologically, at the University of Oregon, and vice versa. It seemed these institutions were working in a vacuum of their own study. The competition for research funds and grant monies had, to my own mind, turned Oregon geology into an enterprise for these universities and left the love of Oregon geology to question. But that is another story entirely. Two questions come to mind, now that I have mentioned this capacity for acquiring information: 1) Where does a person go to get this service, and 2) how much does it cost? Some city libraries have the ability to access these data bases. Oregon State University and the University of Oregon have the capacity to do it, but, as I found out, their priorities are not with the individual and, besides, the universities will charge you a "goodly sum" for the service. I do it and I don't charge as much as the universities. I also take phone requests. If you'd like to call me and talk about it, my office number is 503-758-2027; 503-758-1066 is my home number here in Corvallis. The cost? Well, that depends on how much in format ion you want. I can say, though, that all the information I have received for myself has
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cost me less than my other interest and hobby of photography. But, as I said, we could talk about it and if we share the same love of Oregon geology, who knows, we could make all kinds of arrangements. Before I finish, I'd like to leave you with a couple of quotes from two authors who have mentioned some interesting points in relation to information and geology. The first is from James Muir den. In his book, THE AMATEUR ASTRONOMER'S HANDBOOK, Muirden says, "Universities are now turning out technologists by the thousands, and it is clear that no amateur scientist would have the basic knowledge, let alone the facilit i es, to perform original work in most modern sciences. BUT, there are still openings in which the amateur can play a useful, even vital, part. Astronomy, Geology and Archeology come to mind at once ••• " To this I would add, "if you have the right information." The second quote is from John Naisbitt. In his book on computer tr ends , ca 1 led MEGATRENDS, Naisbitt says, "The new source of power is not money in the hands of a few, but information in the hands of many." For myself, I'm not looking for power; I'm just looking for "The Big Find."
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OCTOBER, 1 987 CALENDAR OF ACTIVITIES SPECIAL LECTURE October 2



FRIDAY NIGHT LECTURE



"Could An Earthquake Hit Portland, by Thomas H. Heaton, Ph.D., Geophysicist, U.S. Geological Survey, Pasadena, California, and Brian Atwater, Ph.D., Geologist, U.S. Geological Survey, Seattle, Washington . DATE: Friday, October 2, 1987 TIME: 7:30 P.M. LOCATION: OMSI Main Auditorium, 4015 S.W. Canyon Road COST: $3.50 Adult 2.00 Senior/Student 11



(Cramer Hall, PSU, Room 371, 8:00 P. M.)



October 9



Cancelled due to special lecture.



October 23



11



FRIDAY LUNCH EON



An American Woman ' s View of Saudi Arabia, " (Illustrated) by Nancy Gardner .



(Standard Plaza, 1100 S.W . 6th Avenue Rooms A & B Third Floor Cafeteria. Programs at 12:00 Noon)



October 2



11



Si erra Leone,



October 16



11



Pack Trip Through Tibet, and Linda Vick.



GEOLOGY SEMINAR October 21



11



(Illustrated) by Charlene Holzwarth. 11



(Illustrated) by Jack Bennett



(Cramer Hall, PSU, Room S-17, 8:00 P.M.) The Development of the Theory of Continental Drift, by Don Turner, Past President, GSOC.



11



GSOC LIBRARY



(Cramer Hall, PSU, Room S-7 . Open 7:30 to 8:00 P.M. Prior to evening programs. Rosemary Kenney, Librarian)



FIELD TRIP



DATE : TIME : LOCATION:



October 1987



Sunday, October 11 , l 987 9:00 A.M . to 5:00 P.M. North Bank, Washington Side of Columbia River to Horse Thief Lake State Park Meet in parktng lot, Parker House Restaurant, Camas-Washougal Highway, 8Ja miles east of I-205 bridge at 9:00 A.M. LEADER: Don Turner, Past President, GSOC. COST: $.50 to defray transportation cost. INSTRUCTIONS: Bring lunch, binoculars, walking shoes for short hike in state park . SAMPLE COLLECTION NOT ALLOWED IN STATE PARK. Optional side trip to Maryhill Museum.
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ADD RESS CHANGE Good rich , Mic hael S . 42 Chur chi l l Downs La ke Oswego , Or egon 97035- 1212 ph : 615-77 45



GEOLOGIC FIELD TRIP TO YOSEMITE NATIONAL PARK October 1 - 6, 1987 (Leave Thursday; Return Tuesday) Sponsored by: S.W. Oregon Community College Coos Bay, Oregon Lodging: Camping or Motel (participants have an option) Transportation: Charter Bus (transportation costs will be shared) Fees:



Transportation - $150 Tuition $40 with SWCCC registration; $100 with OSU registration Lodging for 5 nights (camping or motel) Meals for 6 days Park entrance fees P lane flight - optional: est. $30 - $40



For further information, contact: Donald E. St ensland Associate Professor of Geology s. W. Oregon Cormnunity College Coos Bay, Oregon 97420 (503) 888-2525, Ext. 253



LECTURE JUNE 26, 1987



presented a program on ~eological Invest igations Relating to the Design and Development of a High Level Nuclear Waste Repository at Hanford, Washington. The objectives of the Basalt Waste Project are: 1) to assist the feasibility of siting the construction and opera tion of a repository in the basalts underlying the Hanford site; and 2) to provide the engineering technology that is required to build a repository. Presently, Hanford is one of three sites in the U.S. under consideration for nuclear waste storage. Design conditions are based on: 1) maximum operation temperature; 2) thermal loads; 3) medica 1 loads; 4) chemical e nvironment of the repository phase. The waste package concept is designed to store 40,000 canisters, each covered with absorbent material, in the basalt beneath the Pasco Basin. The canisters can be easily retrieved if this is warranted. The geology of the Columbia Plateau and the Hanford site reveals five basalt intro-flows in the Columbia Basin. The dense, 3,000 foot Cohassett Formation is below the water table of the Pasco Basin. Later basalt flows in the basin contain sand, gravel, and ash and are not suitable storage sites. Shell Oil Company began drilling an exploratory shaft in the basin to determine the ba salt depth and stratigraphy. The repository site in the center of the Eastern Washington Pasco Basin is a low earthquake zone, less than 4km 1n depth and shallow. There is a possibility groundwater could seep into the repository and become radioactive. If this should occur, the water in the host rock system becomes diluted when it leaves the canister, moving left to right under pressure. A study of the groundwater movement will possibly determine what will happen in 10,000 years if Hanford is selected as the repository site. One safety feature in building a repository 3,000 feet below sea level, if there is a leakage, is that the radioactive waste will be r etained in the basalt.



On June 26, 1987, Joseph A. Caggiano, Jr., Ph.D., Staff Scientist, Basalt Waste Isolation Project, Rockwell International,
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THE LAKE NYOS GAS DISASTER On August 21, 1986, residents of the Lake Nyos region of Cameroon heard a series of rumbling sounds, lasting 15 to 20 seconds . One person heard a bubbling sound and saw a white cloud issue from the lake, as lake water surged. Many people smelled the odor of rotten eggs or gunpowder, felt a warm sensation and lost consciousness. The lucky ones revived 6 to 36 hours later, but were weak and confused. Asphyxiation took the lives of about 1 , 700 people and 3, 000 cattle . No birds, insects or small mammals were seen in the area for 48 hours. The coimnunity was so remote and isolated that the rest of the world heard nothing about the disaster until August 24, when Swiss Missionaries in a helicopter entered the area . They noted that the lake surface was calm and littered with mats of floating vegetation. The normally clear· blue lake water was rusty red. They saw evidence that a water surge had climbed the southern lakeshore to a height of about 82 feet and water had flowed over the spillway at the northern end of the lake in a surge about 20 feet high. Initial specualtion was that organic matter in the bottom of the lake had decayed, producing sufficient methane to cause the event. That seemed like the most plausible explanation to me until I read the report of a team which investigated the disaster (1). The authors characterize Lake Nyos as one of numerous circular maars in the "Cameroon Volcanic Line," a zone of crustal weakness nearly 1 , 000 miles long. Lake Nyos ' s maar may be no more than a few hundred years old, judging by the freshness and lack of erosion of tephra deposits on its flanks. Ultramaffic xenoliths are common in the upper third of these deposits, brought to tbe surface from great depths by the volcanic explosion which created the maar. These xenoliths contain abundant inc 1us ions of C02 and H 2 0. The authors conclude that the maar is underlain by a diatreme (breccia-filled volcanic pipe) derived from a gas-rich, mantle-derived basaltic dike. As such basalt ascends in the crust, the pressure of overlying rock decreases, promoting release of C02· Owing to these conditions, many soda springs are
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found in Cameroon. A soda spring near Lake Nyos has chemistry similar to that of the lake water. Moreover, an estimated 14c date >35,000 years dissolved COz rules out decaying organic matter as the source of gas in a lake which is only a few hundred years old. Since the erupting gas cloud was cold and there was no indication of heating of the lake, the source of gas was not a volcanic eruption. The authors concluded that the lake water was stratified, with a dense layer of cold water (hypolimnion) at the bottom. C02 -enriched ground water entered this cold lake water. The authors estimate that at full saturation , Lake Nyos could hold 1.5 km.3 of C02 , and that the disaster involved the sudden release of 1.2 km.3 of dissolved C02 from the lake. In late August, it was observed that water brought to the surface from a depth of about 16 feet effervesced. Apparently, any disturbance which moved water vertically in the lake could trigger catastrophic release of the gas. A seismic shock, an internal wave, a landslide, or a heavy flood of water into the lake were cited as examples of possible trigger events, but the actual cause is not known. It was noted that the lake water remains heavily charged with CO 2 , and is therefore a serious environmental hazard. The authors advocate reduction of this hazard by controlled pumping of gas-rich water from the hypolimnion to the surface. The article makes very interesting reading. In addition to the geological and chemical observations, it contains descriptions of the effects on the victims of the disaster. 1.



Kling, G.W., et al., The 1986 Lake Nyos Gas Disaster in Cameroon, West Africa. SCIENCE, 236:169-175, April 10, 1987. John H. Whitmer May 17, 1987
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GENE RAJLXZED GEOLOGIC TIME CHART FOR OREGON PERIOD
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G laciers in mountains receding. Crater Lake and Newberry Crater formed by explosion and collapse of volcanic canes. Lava flows near Mt. Hood, at McKenzie Pass, ond in central ond southeastern O regon . .011 -



PLEISTOCENE



Active glaciers in mountains . Growth of large volcanoes along crest of Cascades and in central O regon. Pluvial lakes in south-central part of State. Mastodons and giant beavers in Willamette Va ll ey; camels and horses in grasslands of central and eastern Oregan. 2-3 -



PLIOCENE



First eruptions of lava at crest of Cascade Range. Extensive outpour ing of lava in south - central Oregon. Horses, rhinos, camels, antelope, bear, mastodons living in John Day country. Cascade Range high enough to form climate barrier. Drier climate east of High Cascade Range. Worm temperate c limate west of Cascades initiates period of laterization.



MIOCENE



Thi ck layers of lava extruded over much of State (middle and upper Miocene). Seas invade coastal areas; mollusks, fish, whales, sea lions. Oreodonts, rodents, 3-toed horses, giant pigs, rh inos, tiny camels, wol ves, and sober-tooth cats living in John Day country. Mild, humid c limote with extensive forests ofMetosequoia . Last emplocement of gronitic plutons in the State (Coscode Range} with occomparlying mineralizotion. Coost Range begins uplift. Coscade Range growing in height.



OLIGOCENE



Willamette Volley and parts of Coast Ronge covered by warm, shallow seas. Inhabited by abundant and varied mollusks. Warm temperate flora growing in both eastern and western Oregon, with Metasequoia, maple, sycamore, ginkgo, and katsura trees plentiful. Three-toed horses, camels, giant pigs, saber-toothed cats, oreodonts, tapirs in John Day country. Cascade Range too low to affect climate of eastern Oregon.
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EOCENE



A subtropical cl imate. Coal forming in coasta l swamps. Palms, figs, avocados, pecans, and wa lnuts grow in central Oregon. Four-toed horses, rhinos, tapirs, crocodiles in Clarno area. Western Oregon covered by arm of ocean, locally many mollusks. Large volcanoes in area of Cascade Range.
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53-5 4 PALEOCENE



Not mapped separately in Oregon, but rocks of this age known in southern Coast Range. -65 -
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CRETACEOUS



Most of State covered by warm seas. Ammonites, trigonia, and other mollusks, abundant in Medford and Mitchell areos. Tree ferns growing near Austin in Grant County. Formation of principal metalliferous deposits in State following botholithic intrusions. 136 -



JURASS IC



Ui



Oregon largely covered by seas. Brachiopods, mollusks, and ammonites abundant. Some marine reptiles. Ferns, cycads, ginkgoes, and conifers growing on land areas. Period of serpentine intrusion with formation of chromite deposits fo llowed by granitic intrusions in Klamath Mountains , Blue Mountains, and possibly Wallowa Mountains.
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TRIASS IC



Mast of Oregon covered by worm seas. Sponges, corals, ammonites , gastropods, and nautiloids. Vo lcanoes active and widespread especial ly in northeastern and southwestern O regon.
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Warm seas cover much of State. Limestone reefs form ing . Fusili nids common. Volcanism in northeastern part of State. Rocks now exposed in central and eastern Oregon.
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DEVON IAN



Much of State covered by warm seas containing brochiopods and corals. Ferns and calomites growing on land areas . Rocks now exposed in Suplee orea of central Oregon.
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345Seas probably covered Oregon. Small limestone outcrops in central Oregon contain Middle Devonian corals (about 370 m. y.) .
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. PRE-DEVON IAN
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"Pre-Devonian" includes the vast stretch of geologic time extending back to the oldest rocks found on the earth. Rocks of this age are not known in Oregon. Nearest " pre-Devonian " rocks (450 m.y. old gabbro) in Klamath Mountains, northern Ca lifornia.



* Adapted from U. S . Geo I. Survey
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BOARD Of DIRECTORS President Hazel R. Newhouse 4709 N. Willamette Blvd. Portland, OR 97203 Vice President R. E. "Andy" Corcoran 9551 SW 62nd Drive Portland, OR 97219 Secretary



289-3441



244-5605



621 NW 23rd Ave., Apt. 103 Portland, OR 97210 Treas1n~er



Emily L. Delano 15890 SE Wallace Road Milwaukie, OR 97267



654-1626



Directors Robert L. Gamer May R. Dunn Geneva E. Hessel



(3 years) (2 years) (1 year)



Immediate Past Presidents Oon B. Parks Viola L. Oberson THE GEOLOGICAL NEWSLETTER Editor Catherine Failor Assistant Editor Joline Robustelli Business Manager Dorothy R. Waists



620-1449 274-4429 236-7860 288-3600 248-9022



1-436-1382 223-2852
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ACTIVITIES CHAIRMEN Calligrapher Wallace R. McClung field Trips Donald D. Barr Geology Seminar Ruth Ho Keen, Ph.D. Historian Phyllis G. Bonebrake Hospitality ' Gale s. Rankin (Evening) Margaret Fink (Luncheon) Library Rosemary Kenney P. A. Systems Robert E. Richmond Past Presidents' Panel Don B. Parks



637-3834 246-2785 222-1430 289-8597 223-6784 289-0188 221-0757 282-3817 288-3600



Programs R. E. "Andy" Corcoran~vening)244-5605 B~aden Pil~~~ (Luncheon) 659-6318 Properties Donald G. Turner (Evening) 246-3192 Oonalq_ ~otteron (Luncheon) 245-6251 Publications Geneva E. Hessel 236-7860 Publicity Ruby J. Turner 234-8730 Refreshments (Social Hour} · Evelyn M. Hallas (Evening) 644-7117 Gale s. Rankin (Seminar) 223-6784 Telephone Irma J. Greisel 665-2351 Volunteer Speakers Bureau Virgil R. Scott 771-3646



ACTIVITIES ANNUAL EVENTS: President's Cam~out~summer. Picnic~August. Banquet--March. FIELD TRIPS: Usually one per month, via private car, caravan or chartered bus. GEOLOGY SEMINAR: Third Wednesday, except June, July, August, 8:00 p.m., Room Sl7, Cramer Hall. Library, Room S7, open at 7:30 for browsing. PROGRAMS: Evening: Second and fourth Fridays each month, 8:00 p.m., Room 371, Cramer Hall, Portland State University, SW Broadway at Mill Street, Portland, OR. Luncheon: first and third Fridays each month, except on holidays, 'at noon, Standard Plaza Cafeteria, Room A, third floor, 1100 SW Sixth Avenue, Portland, DR. MEMBERSHIP: Per year from March 1: Individual, $10.DD; family, $15.00; junior (under 21), $6.DD. Write to or call Secretary for applications. PUBLICATION: THE GEOLOGICAL NEWSLETTER (ISSN 0270-5451), published once each month and mailed to each membership. Subscriptions available to libraries and organizations at S7.DO a year. Single copies, 60¢. Order from Geological Society of the Oregon Country, P. o. Box 8579, Portland, OR 97207.
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VOLUME 53, NO . 11 CALENDAR OF ACTIVITIES



FRIDAY NIGHT LECTURE



(Cramer Hall, PSU, Room 371, 8:00 P.M.)



November 13



11



November 27



No Meeting.



FRIDAY LUNCHEON



Geology of the Capital Reef Area, (Illustrated) by Don Barr , Past President, GSOC. 11



Happy Thanksg iving .



(Standard Plaza, 1100 S.W. 6th Avenue Rooms A & B Third Floor Cafeteria. Programs at 12: 00 Noon)



November 6



11



Travels. Through Egypt and Jordan, by El don Fi x.



November 20



11



Trinity Alps,



GEOLOGY SEMINAR November 18



GSOC LIBRARY FIELD TRIP



Nov e mber l


11



11



(Illustrated)



(Illustrated) by Verle Duckering.



(Cramer Hall, PSU, Room S-17, 8 :00 P.M.) The Development of the Theory of Plate Tectonics, by Don Barr, Past President, GSOC. Library Night 7:00 to 8:00 P.M . (Cramer Hall, PSU, Room S-7. Open 7:30 to 8 :00 P.M. Prior to evening programs. Rosemary Kenney, Librarian) DATE: TIME : LOCATION:



Saturday, November 14, 1987 9:30 A.M. to 4:00 P.M. Lackamas, Battleground, and Fargher Lakes S.W. Washington. Meet near noPthwest parking lot at Jantzen Beach Mall at 9:30 A.M. Optional bus transportation from Lloyd Center Red Lion. Meet at 8:45 A.M. and Depart 9:00 A.M. LEADER: Phyllis and John Bonebrake, Pa st President $.50 to defray vehicle transportation cost. COST: $20.00 for bus transportation (round trip) INSTRUCTIONS: Bring warm clothing, lunch, binoculars, shoes appropriate for less than one mile hike.
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NEW MEMBER Joan M. Zagone 4990 SW Landing Drive Portland, DR 97201 ADDRESS CHANGE Robert L. & Louise c. Gamer 13115 SE River Road Milwaukie, OR 97222



274-0318



652-6782



Helens Canyon. Drive 70 miles and hike 3 miles through nob le fir forest. 7/23-31 President's Campout. Economic geology of Northern Idaho and Western Montana. *Bus transportation from Red Lion.



A BIG BOOST TO THE EARTH SCIENCES FROM THE PEOPLE OF REPUBLIC, WASHINGTON Melvin S. Ashwill



NOMINATING COMMITTEE APPOINTED The Board of Directors has selected the following members to serve on the Nominating Committee for this year: Wally McClung, Charlene Holzwarth, _ Gale Rankin, Marian Brunier, and Rosemary Kenney (hold-over from last year). They will choose one nominee for each of the following: president, vice president, secretary, treasurer, and one director for a 3-year term. If you would be willing to serve in any of these positions, please contact a member of the committee. Their report will appear in the January issue of the newsletter and ballots will be mailed near the end of that month.



FIELD TRIP SCHEDULE



12/19/87 Monmouth Area and Paul Jensen Museum.* Leader: Margaret Steere 1/30/88 Longview, WA, and Columbian White Tai 1 Deer Refuge.·* Leader: Robert Waiste 2/13-15 Sequim, WA, and Olympia Peninsual (President's Weekend).* Leader: Dr. John Whitmer Falls City, Valsetz Area.* 3/20 Leader: Dr. Ewart Baldwin (Tentative) Coastal Area.* 4/10 Leader: Clair Stahl Deschutes River Railroad (will 5/8 confirm reservations in Jan. 88) 5/20-22 John Day River float trip, east of Dale to Monument, OR. Sheep's Canyon, TR. #238 Toutle 6/12 Tr. to see scouring to Mt. St.
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A recent trip by myself and my wife, Betty, to attend the open house of the ~ew Stonerose Interpretive Center at Republic, Washington, proved to be an education regarding individual initiative. Bootstrap efforts on the part of a small group of people in Republic have resulted in the establishment there of an interpretive display of the early middle Eocene Republic fossil flora, which also include s some fossil insects and fish, remarkably well preserved. That a building is devoted to the display of plant fossils is itself unusual, but the realization of this project in a small community and without major foundation funding is astounding! More than sixty people at tended the open house. Dr. Wes Wehr, Affiliate Curator of Paleobotany at the Burke Museum, Univer sity of Washington, assisted by Kirk Johnson and Michael Spitz as well as several c1t1zens of Republic collected fossil plants for a decade at Republic. A few of the local people who assisted also made themselves quite knowledgeable about paleobo tany and now run the museum. In 1986, Burt Chadick, now mayor of the town, recommended to the town council that the fossil site and an adjoining old house be purchased and assigned to the City's parks department. This insightful move was accomplished, and after considerable effort by volunteers, Director Madilane Perry and her chief assistant Lisa Phillips _. now preside over a very commendable collection of Republic fossil flora specimens in several antique display cases. The two graciously host visitors, answer questions, and point out the fossil site.
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LECTURE



OCTOBER 2, 1987 "Could an Earthquake Hit Portland" was the subject of a special lecture on Friday, October 2, 1987, co-sponsored by OMSI, PSU, and GSOC. Dr. Ancil Johnson, Chair, Geology Department, PSU, introduced the two speakers, Dr. Thomas H. Heaton, Geophysicist, USGS, Pasadena, California, and Dr. Brian Atwater, Geologist, USGS, Seattle, Washington. Dr. Heaton addressed the subject by stating Oregon and Washington have low earthquake zones with no history of large quakes. Present zoning codes do not meet state standards to minimize damage. Slide charts and graphs show young, shallow subduction zones along the west coast off Oregon and Washington. He presented the plate tectonic theory, indicating quakes occur along subduction zones. An example would be the Cascadian zone off Juan de Fuca Ridge with a 3-1/2 to 4-1/2 centimeter yearly movement. This spreading center produces a belt of quakes along Puget Sound and seaward. The ocean plate is subducting slowly and steadily under the west coast. With the shallow off shore trench, the large slip zone, and the continent riding over very young plates, quake s may occur. The Oregon plate boundary has few quakes. He then presented a comparison of the . Oregon Cascadian subdue t ion zone to that of south Chi le, where a quake occurred in 1960, causing the coast to drop 1-2 centimeters. This rise is close to the continent with the young ocean floor being subducted. Other younger subduction zones include Japan, Columbia, South America (with an 8.2 quake) , and Mexico City. In contrast, Alaska has an older subduction zone (30 million years) with motion at large distances. Some areas are uplifted while other land masses subside, with tsunami causing widespread devastation to the land. Written history of Oregon and Washington cover the past 150 years with the first recorded offshore quake occurring in the 1850's. Offshore mud flows occur every 450 years and many are caused by quakes. On land, devastation occurs to buildings resulting from ground motion. Dr. Atwater has mapped the Washington coast from Gray's Harbor south to Willapa Bay. The earth's archives detail past
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quakes, but do not prove quakes have occurred. Evidence of coastal marshes indicates seawater has covered the area at least six times during the past 7,000 years. Downward jerks of the crust create subsidence with width and depth, followed by tsunami, then evidence of uplift and sand boils, all characteristic of quaKes. Since terraces along the Oregon and Washington coast are young, there does not appear to be evidence of seismic uplift of the sea floor. Many parts of the Washington coast show recurrent downward movement followed by tusnami and deposition of several centimeters of sand. He briefly explained coseismic areas simultaneously affected by an earthquake shock and intraseismic areas. After a quake, the area subsides, sediments build up the tidal flat and vegetation begins to grow. Grays Harbor has a low tidal out crop, a bur iel.! wood marsh with various mud layers. Subsidence involves the entire landscape. The Chehalis River has buried tidal marsh and wetland surfaces. Plants cannot survive in inner salt water tidal zones. They die, leaving a hole in the sand. Willapa Bay has dark colored sand band s on the sea bank separated by layers of silt, but less and on the stream side. Could a sudden subsidence on the wide coastal fault plain explain the buried sand on the marsh surface? This may have occurred from a Cascadian tsunami capable of moving sand in Willapa Bay. Joline Robustelli



MAJOR LEAGUE EARTHQUAKE COUNTRY The front-page headline of the April 12, 1987, TACOMA NEWS TRIBUNE caught my attention: "Potential Great for Big Quake." I read the article with mixed emotions. The thought of experiencing a Mw 9 earthquake filled me with dread, but the chauvinist in me delighted that my native state exceeds California in yet an.o ther way. The scientific report on which the article was based (1) contains much interesting information about the Cascadia subduction zone. The Juan de Fuca Plate is wedged between the Pacific Plate and the coast of Washington and Northern Oregon, where the North American Plate overrides
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it. In the past 700,000 years, about 25 miles of new oceanic crust hs been added to the Juan de Fuca Plate by intrusion of magma into the rifts at its western edge, and extrusion of lava into the rift valley. The eastern edge of that plate disappears under the Washington-northern Oregon coast in a giant thrust fault zone (subduction zone) at the rate of 1.4 to 1.8 inches a year, according to estimates from sea-floor magnetic lineation data. If this movement is occurring by constant creep, without earthquake production, we have nothing to fear. However, most areas where such creep is known to occur have a fairly high level of small earthquake activity. Small earthquake activity is virtually absent in the Washington Costal area, creating suspicion that the subduction zone is locked, with strain accumulating in the crust. The oceanic crust which is subducting is about 10,000,000 years old, very young for subdue ting crust. As young crust, it is abnormally warm, and therefore buoyant, maintaining a depth of less than 10, 000 feet. The Cascadia subduction zone thus consists of abnormally thin continental crust overriding usually warm, buoyant oceanic crust . The authors concluded that of all the known subduction zones on earth, the Cascadia zone most resembles those in southern Chile, Colombia and southwestern Japan. Each of those three regions has had very large subductiontype (thrust) earthquakes in historic time. In fact, the May 22, 1960 Chilean earthquake (Mw 9.5) was the most violent earthquake of this century. Geodolite surveys in the Seattle area since 1972 indicate that several hundred to a thousand years would be rwquired to accumulate as much strain as was released in the Chilean earthquake. Thus, the fact that no great earthquake has occurred on the Washington coast in about 200 years of recorded history is not reassuring. Instead, it may indicate that the subduction zone is locked and accumulating strain of such degree that several great earthquakes (Mw 8) or one giant earthquake (Mw 9) will be required to release it. In such events, strong motion could last two minutes or more, 50



and cover much larger areas than do the strike-slip earthquakes of California. Such a shallow earthquake could cause "relatively strong shaking" in both the Puget Sound Lowland and the Willamette Valley. Subsidence of coastal zones is commonly associated with great subduction earthquakes. In the 1960 Chi lean earthquake, most of the affected coastal areas subsided 3-1/4 to 6-1/2 feet. Unlike northern California, where raised Holocene shoreline terraces abound and give evidence of recent subduction earthquakes ( 2), Washington and northern Oregon have few, if any, uplifted Holocene beach terraces because emergence is slow, and in some places submergence may have occurred, while erosion rates are rapid. Nevertheless, Brian Atwater (3) has recently found evidence for multiple subsidence events near Willapa Bay and for sudden subsidence of a tidal marsh near Neah Bay, Washington, about 1, 100 years ago. Additional clues that great earthquakes may have affected our coastline are extensive turbidites in the Cascadia Channel, sixteen of which occurred since the Mount Mazama eruption 6,600 years ago. These may have been triggered by great earthquakes, and 6,600 divided by 16 gives a recurrence interval of about 410 years. Legends of northern California coastal Indians tell of large earthquakes and ocean water disturbance, while forklore of Washington coast Indians possibly indicates a large tidal wave (tsunami) in Northern Washington. Tsunamis running onshore to elevations of 30 to more than 60 feet occurred in the 1960 Chilean earthquake. Now the prophets of doom can wax more gloomily about our fate in Cascadia than they did about California. However, there is no assurance that such an event will occur. Perhaps the Juan de Fuca Plate is sliding harmlessly beneath us, igniting a volcano once in a while, but not generating really big earthquakes. As always before, no one knows what the future will bring, so I wi 11 enjoy every day that Cascadia is stable. - .John Whit.mer The Geological Newsle t ter
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DECEMBER, 1 987



VOLUME 53, NO. 12 CALENDAR OF ACTIVITIES



FRIDAY NIGHT LECTURE



(Cramer Ha 11 , PSU, Room 371 , 8: 00 P. M. )



December 11



"The World of Diamonds," (Illustrated) by Bernard Crohn, Certified Gemologist .



December 25



No Meeting . Merry Christmas .



FRIDAY LUNCHEON



(Standard Plaza, 1100 S.W. 6th Avenue Rooms A & B, Third Floor Cafeteria. Programs at 12:00 Noon)



December 4



"Trip to Alaska for King Crab," (Illustrated) by Frank Dennis.



December 18



"Geology of Silver Creek Fa11s," (Illustrated) by Don Barr, Past President, GSOC.



GEOLOGY SEMINAR December 16



GSOC LIBRARY



'



(Cramer Hall, PSU, Room S-17, 8:00 P.M . ) Library Night 7:00 to 8:00 P.M . "Plate Geography -- Plate Boundaries at Divergent, Convergent, and Transform Fault Boundaries, 11 by Paul Romans, geology teacher, Wilson High School. (Cramer Hall, PSU, Room S-7 . Open 7:30 to 8:00 P.M. Prior to evening programs . Rosemary Kenney, Librarian)



FIELD TRIP DATE: TIME: LOCATION :



LEADERS: COST : INSTRUCTIONS:



December 1987



Saturday, December 19, 1987 8:30 A.M. to 4:00 P. M. Jensen Arctic Museum, 590 Church Street, Monmouth, Oregon . Western Oregon State College campus. See a rare collection of Eskimo artifacts . Dr. Ray Broderson, WOSC, will lecture on "Geology of the Arctic Area. 11 Meet in natural science/math building . Optional stop at Heritage Museum in Independence, Oregon. Meet 8:15 A.M. , Fred Meyer Shopping Center parking lot, Barbur Blvd., Tigard, Oregon. This trip will be car pool. Margaret Steere and Charlene Holzwarth. $.50 to defray vehicle transportation cost . Bring warm clothing, lunch, and walking shoes .
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ADDRESS CHANGES Alice G. Gray 12705 SE River Road, #507C Portland, OR 97222-8059 Vincent Leonard 14505 NE 20th Avenue Vancouver, WA 98686-1449 Until April 1, 1988: Lewis and Ruby Gibbs 1141 Dora Avenue Yuma, AZ 85364



ACKNOWLEDGEMENT OF PUBLICATIONS / DONATIONS TO GSOC LIBRARY Lois Sato donated a book, "Water, Portland's Precious Heritage," to the GSOC library. Rosalie Schmitz donated post cards of Yellowstone National Park, early 1900's, and one post card of the Columbia River, east of The Dalles, early 1900. In addition, she donated a copy of Arizona Highway Magazine, May, 1954, featuring geology of Marble Canyon, and a copy of Nevada Magazine, #4, 1975, featuring an article on turquoise. Lillian Hoy donated "Islands , " by H.W. Menard, in memory of her sister. Dr. Paul Hammond donated "Cordil leran Section of the Geological Society of America," Centennial Field Guide, Volume I, to the library. Dr. Hammond also donated a complete set/volume of the Bulletins of the Geological Society of America, 1956-1973, and California Geology, Division of Mines and Geology, 1956-1986. Robert Gamer donated "Field Guide to Dinosaurs," by David Lambert to the library; also Landslides and Coastal Processes, San Francisco Peninsula, Field Trip Guidebook, by Association of Engineering Geologists. Dr. John Allen donated "Cataclysms on the Columbia," by J.E. Allen, Marjorie Burns, and Sam C. Sargent.
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The article "Lecture - June 10, 1987" on page. 38 (August) was written by Hazel R. Newhouse. "Lecture, June 26, 1987" on page 44, (October) was written by Joline Robustelli.



CAMPOUT STARTS ALONG THE CLACKAMAS AND COLLOWASH RIVERS By Robert L. Gamer President's The 1987 Annual GSOC Campout ran from August 19 through 25 in the northern part of Oregon's Western Cascade Mountains. On the first day, some thirty members saw the geology along the Clackamas and Collowash Rivers between Estacada and Austin Hot Springs . They traveled by bus. Then they returned to Port land to get ready for the fina 1 six days of the Campout. Dr. Paul Hammond narrated the first day's trip. Paul is head of the Department of Geology at Portland State University and is the ultimate authority on the Western Cascade geology. Alta Fosback was the "wagon-master." She saw to it that the expedition was adequately provisioned and that everbody was happy. The area is heavily forested with Douglas fir or thick underbrush. Most streams are deeply incised along steep canyons. Hilltops are generally rounded, lands 1 ides are common, and many are active. Sands and gravels of the stream beds, terraces, and rubble of the landslides are of Holocene to Pleistocene age. Older rocks are of Pliocene to Oligocene age. Most are volcanics and indicate that holocausts of great violence have torn through these mountains. The guidebooks lists seven formations. They are made up of andesitic and basaltic lavas, several kinds of fragmental volcanic rocks, and intrusive rocks. This trip taught the GSOCers that: 1) The Western Cascades are deeply eroded. 2) The rocks are largely volcanic. 3) Much of the canyons have slid down as landslides. 4) GSOC who wanted the best cookies during the rest stops had to be the first in line.
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August 21, 1987 ELKHORN MINING DISTRICT By Clair Stahl About 8:30 a.m. on a sunny morning, the trip leader, Andy Corcoran, directed the chartered bus out Highway 22 across the Champoeg Geomorphic Surface, over the Waldo Hills of red laterite soils underlaid by the Columbia River Basalt of the Frenchman Springs member, and over the flood plain of the North Fork Santiam River to Mehama where we turned onto the Little North Fork Road. After several stops to examine the rocks of Thayers, Breitenbush and Sardine Formations, we had coffee and a rest stop at Elkhorn Valley Recreation Area among 3-foot diameter old growth Douglas fir with western hemlock starting the climax forest. Vine maple is the understory while oxalis, ferns and red huckleberry predominate in the ground cover. After coffee, we continued up on the Little North Fork of the Santiam River through Elkhorn, past the end of the paved road and crossed Henline Creek on a plank bridge. Farther on, we stopped to examine a tuff breccia, probably the Breitenbush Formation, and a dense, very dark andesite. After going through the Shiny Rock Mining Company gate, we came to a crooked and very narrow road not meant for a 47 passenger bus. Everyone got off the bus while Bob Schwartzkopf, the driver, very uneasily and carefully negotiated the 8 foot wide shelf and half-bridge. Kudos to Bob! A bit further on, the bus turned around and waited while pickups from the mine took our lunches and some of the people to the small mine cormnunity; the rest of us walked the half mile or so to Jaw bone Flat. Th is is a hard rock mine high above Opal Creek. The ore is trucked down to "Joe's Bar & Mill." Joe Weber, the mill foreman and builder of the mill, gave us a very good tour of the ball and flotation mill. The product of the mill is a concentrate containing gold, zinc, copper and lead, al 1 of which is shipped out to be smelted.
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SOUTH SANTIAM RIVER AREA By Andy Corcoran The South Santiam River area has good exposures of both the Western Cascades' rocks and those of the High Cascades. Several days could be profitably spent examining the flows and geomorphic land forms that make up the High Cascades in this part of Oregon. Because the Wes tern Cascades' geology is our primary area of interest, only the western portion of the High Cascades along the contact with the older rock will be examined. The trip begins near the junction of the McKenzie Highway and State Highway 126, then driving northward towards the upper reaches of the South Santiam River. Recent basalt erupt ions from Belknap Crater east of the highway has restricted the flow of the McKenzie River and has formed Beaver Marsh. A short distance north of Beaver Marsh are two of the prettiest waterfalls in the state Koosah and Sahalie. These waterfalls tumble in a series of cascades over the same lava(s) that caused the formation of Clear Lake a few miles upstream. Clear Lake occurs behind a dam of basalt which flowed west from Sand Mountain across the McKenzie Canyon. Wood from drowned trees 1n Clear Lake have yielded Carbon-14 ages of 3,000 years, indicating that the Clear Lake flow was erupted approximately 1,000 B.C. One can easily see that the bottom of the lake is light-colored rather than the usual dark brown or gray common to most lakes. The reason for the lighter color is due to diatomaceous mud that has accumulated for many centuries. Diatoms are silicasecreting fresh-water plants, the remains of which sank to the bottom and became mixed with clayey detritus. Near the junction with Highway 20, a few miles north of Clear Lake, one can see where lava erupted from the base of Nash Crater and moved west against the lateral moraine now on the right of Highway 126. There is also an excellent view of Three-Fingered Jack. This mountain, and others such as Mt. Washington and North Sister, are what remain of large, symmetrical Pleistocene andesite composite
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cones built on top of previously erupted shield volcanoes of basalt and basaltic andesite. Erosion by streams and glaciers has etched cirques back into the peaks and has destroyed the superstructure of the volcanoes, exposing the central plug of intrusive rock. Continuing westward down Highway 20 which par al le ls the South Santiam River, we cross Tombstone Pass, elevation 4,236, marking the drainage divide between the Santiarn River and the McKenzie River. A short distance downstream we begin to see the distinctive greenish-colored tuffs of the Little Butte Formation. Glacial outwash has scoured out a channel in these relatively soft rocks and then subsequently filled it. Jump-Off Joe Mountain to the west of the highway exposes a small plug of intrusive ingenous rock, probably a feeder for a late Tertiary volcano. The Little Butte Formation in this area also contains flows of andesite and basaltic andesite as can be seen in the numerous roadcuts along Highway 20. Near Mountain House, the Little Butte Tuff is now dipping westwardly, indicating that we have crossed the axis of an anticlinal structure, becaus e east of here the beds dip to the east. We will be crossing through the west flank of this structure for the next 8 or 10 miles and wi 11 be seeing rocks higher in the sect ion and therefore geo logically younger. Harter Mountain to the north and Soapgrass Mountain to the south are capped by Pliocene (?) flows of andesite from High Cascades volcanoes. In the general vicinity of Fernview Camp, the Little Butte series is composed primarily of relatively hard and resistant lava flows, but a mile or two down the road the format ion changes in character to softer, more easily eroded pyroclastics. Note how the valley widens as soon as this soft, weak rock type crops out at river level. A short distance downstream, the vall ey narrows once more because we are now crossing through rocks assigned to the Sardine Formation. At an old quarry beside the highway there is a good exposure of andesitic flows of the Sardine where a dacite dike or sil l has intruded these rocks along a fault zone. As we leave the
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Willamette National Forest, it can be seen that the lava flows of the Sardine Formation are now beginning to di p eas terly, indicating that we have crossed the central part (axial trace) of a major syncline. Rocks to the west now become progressively older. Near Cascadia State Park, the very top of the ridge to the north is capped by intracanyon andesite flows from some of the High Cascades volcanoes. Farther west, the valley of the Santiam River is floored by alluvial fill. Highly resistant flows of the Sardine formation downstream are acting as a temporary base level, resulting in a lower gradient and some deposition over this stretch of the stream's course. The change in slope of the topography marks the contact between the Sardine Formation lavas and the Little Butte Formation tuffs. As would be expected, the contact is dipping to the east as we cros s through the west limb of this large syncline. Near the junction with the road leading to the Green Peter Dam, the river flows in a narow, s teep-sided valley with a relatively steep gradient developed over the flows of the Columbia River Basalt Group. The basalt rests on the Little Butte tuff, which here is below the level of the road and river. Most of the exposures from the general vicinity of Green Peter Dam to the town of Sweet Home show typical flows of the Columbia River Basalt Group. These flows are relatively few and thin compared to those exposed in the Columbia River Gorge 100 miles to the north, indicating that this area was at the distal end of that tremendous outpouring of lava at the close of the Miocene.



In accordance with the By-Laws of the Society, the report of the Nominating Committee will be printed in the January 1988 issue of the newsletter.
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ARTICLES AND REPORTS Also see:



BANQUET PRESIDENT'S CAMPOUT



Are We Due for the Big One? Announcement of program By Andy Corcoran. • • • • • • • Atoms and Plates: A Geopolitical Relationship By John H. Whitmer • • • • • • • Big Boost to the Earth Sciences from the People of Republic, WA By Melvin s. Ashwill • • • • • Biochemistry and Gold By John H. Whitmer • • • • • • • "Cataclysms on the Columbia" new book by John E. Allen, Ph.D • • • Construction Problems in Subarctic Permafrost By John H. Bonebrake • • • • • • Fine Sources of Information By John H. Whitmer • • • • • • • Generalized Geologic Time Chart for Oregon • • • • • • • • • • • Great Basin Geology By Margaret L. Steere • • • • • • Industrial Minerals in Oregon (Report of lecture by R. Geitgey) By Leonard H. Delano. • • • • • Lake NYOS Gas Disaster (Cameroon) By John H. Whitmer • • • • • • • Lecture, Apr. 24, 1987 (Archaeological investigations at Bonneville Dam) • • • • • • • • • • • lecture, June 10, 1987 (Three Crater lakes, Australia) By Hazel R. Newhouse. • • • • • Lecture, June 26, 1987 (Waste Repository at Hanford) By Joline Robustelli • • • • • • Lecture, Oct. 2 , 1987 (Earthquakes) By Joline Robustelli • • • • • • Major league Earthquake Country By John H. Whitmer • • • • • • • Miscellany By Catherine Failor • • • • • • • Mt. St. Helens Eruption Characteristics By John H. Whitmer • • • • • • • New DOGAMI map-Ocean Floor off Oregon • • • • • • • • • • • • • Ocean Tides By Andy Corcoran. • • • • • • •
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