AMQUA Distinguished Career Award, 
Acceptance remarks by Ken Pierce, June 23, 2102
I am deeply honored to have been selected to receive this award from the American Quaternary Association.  This gives me an opportunity to here reminisce some.  

Sometimes you get lucky.  In 1965 I received a phone call in the boonies of Kentucky asking if I was interested in working on the glacial geology of Yellowstone.  Jack Harrison said he would give me a week to think it over, but I said yes immediately; I had always wanted to work in the west.  


The first meeting of AMQUA was held in 1970 in Bozeman, Montana, where I am now Emeritus with the U.S. Geological Survey.  Gerry Richmond was the field trip organizer and John Montagne was the local host.  I was a field trip leader at that meeting and got a busload of scientists to the top of Mount Washburn to observe glacial striations of an icecap that had overtopped this high peak in the central part of Yellowstone, confirming that Yellowstone had been covered by a large icecap.  That summer before the meeting I did reconnaissance with John Montagne in the Yellowstone Valley north of Yellowstone and came to the conclusion that the last, or Pinedale, glaciation rather than the penultimate or Bull Lake glaciation was the largest glaciation on the north margin of the Yellowstone ice mass.  To correct my abstract for that meeting, I remember speaking from a 100 degree phone booth to AMQUA Secretary Margaret Davis in order to revise my abstract concluding that the Pinedale had overridden the Bull Lake.  On the second year of the Yellowstone study, I fondly remember a wilderness experience with Dick Baker (also here at this AMQUA meeting) to take sediment cores for his PhD thesis.  

In my studies of Yellowstone just mentioned it evolved that a huge difference of interpretation developed between me who mapped the northern part of Yellowstone, and my supervisor Gerry Richmond, who mapped the southern part.  Gerry was well established; he had recently served as Secretary General of INQUA.  One aspect of our disagreements was that I had discovered that ice form the last glaciation had overtopped and striated Mount Washburn, whereas he mapped its limit a thousand meters lower.  We worked with field evidence such as soils and morphology, but could not agree.  Given this impasse and being in a vulnerable position and even looking elsewhere for a job, I searched for another way to examine the problem.  At the time of this nerve-wracking dispute, I did not realize Gerry was actually doing me a favor.  To address this impasse for our reconstructions of the Pleistocene glacial system, I made an analysis of basal shear stress and mass balance based upon physics of modern glaciers.  My research on these topics was greatly aided by consultation with John Andrews and Mark Meier.  I could demonstrate that my glacial reconstruction was glaciologically reasonable, but the reconstruction by my boss was otherwise.  My novel glaciological analysis was a key to my receiving the Kirk Bryan Award from the Geological Society of America.  With the help of Irv Friedman and John Obradovich, I also demonstrated by combined obsidian hydration and Potassium-Argon dating that the Bull Lake on the west side of Yellowstone was not Marine Isotope stage 4 or early Wisconsin, but older and Marine Isotope Stage 6 or Illinoian, putting me in major conflict with my boss, which I don’t recommend.  


Now back to a bit of history and my graduate days at Yale University.  I was fortunate to do a doctoral thesis on the geology and geomorphology of an area in the Valley and Ridge of southern Pennsylvania under Richard Foster Flint and John Rodgers.  Professor Flint’s text on Glacial and Pleistocene Geology was an amazing synthesis of knowledge.  Yale recognizes him as the “Father of Quaternary Science” but we students considered him the “Pope of the Pleistocene.”  Flint was the son of University of Chicago professors and each chapter of my thesis was returned with more revisions than the original text.  When I had the temerity to ask what he thought about my scientific observations and conclusions, he commented he could not judge that until my text was in the correct form.  


The prestige of the Quaternary studies has changed over the last 50 years.  In graduate school I remember a sort of pecking order to the effect that the deeper the rocks one studied, the more profound and prestigious the researcher.  Some relegated surficial geology to “superficial geology.”  In the serendipitous timing of my career, I have enjoyed the increasing relevance and importance of the Quaternary, and the informal “support group” of the “Friends of the Pleistocene.”.  It is now curious that Holocene studies which seemed to have had little status compared to the Pleistocene early in my career are now a field of intense research, as witnessed by the focus of this AMQUA meeting.  Such increasing emphasis on shorter time scales before the present has grown from a scientific focus first on the Pleistocene, and then to the Holocene, and most recently to the Anthropocene and the major societal problem of global warming.  

One of my projects with the U.S. Geological Survey following the Yellowstone years was titled “Quaternary Dating Techniques.”  It was prompted by the need to better understand the recency of faulting at proposed nuclear power plants, back then when nuclear plants were actually being built.  Steve Colman and I compiled large tables of such techniques and worked to develop some of the techniques.  It is truly amazing to witness the development and refinement of both the numerical-age and relative-age techniques over the last 60 years.  As one very important result of these techniques, we are able to quantify the rate of earth-surface processes.  We now can judge much better whether a conclusion about a landform or process makes sense or not.  On this project with Steve Colman (the host of this AMQUA meeting), we once stayed at a motel in Reno to clean up after days of camping.  In the night as we were sleeping someone entered our room and stole our wallets.  From what we later learned, it was perhaps fortunate that we did not wake up.  

Later in my career, work with Joe Licciardi on the cosmogenic ages for moraines around the periphery of the greater Yellowstone glacial system has yielded an unexpected pattern.  For this large glacial system, last glacial moraines on the east side were oldest, about 19 ka, those on the north side were intermediate, about 17 ka, and those on the south were youngest, about 15 ka in Jackson Hole.  This pattern is consistent with the migration of the higher parts of the icecap dome source from first the Beartooth Uplift progressively southwestward onto the Yellowstone Plateau and in the direction of the source of winter moisture coming inland to Yellowstone by way of lowland atmospheric conduit of the Snake River Plain.  

Some things come by serendipity.  I first worked in Yellowstone, then southwestward a couple hundred miles down the Snake River Plain, and then on the 1983 Borah Peak Earthquake in central Idaho.  Working with Bill Scott on the overall geologic setting of the Borah Peak earthquake, we stumbled on the realization that the Borah Peak earthquake was part of an overall pattern of major active faults symmetrical about the Yellowstone hotspot track of the Snake River Plain.  The pattern had one band of most active faulting that extended west from Yellowstone and another band that extended south from Yellowstone.  Working with the volcanic geologist, Lisa Morgan, we documented the northeastward migration through time of the triad of late Cenozoic volcanism, of late Cenozoic faulting and of late Cenozoic uplift.  What is driving the Yellowstone hotspot track is still a controversy.  

The attention a study receives has a lot to do with how famous a place is and how a study is titled or “headlined.”  Working in Yellowstone guaranteed interest and novelty, including horse pack trips and mapping on horseback.  In addition, park restrictions had created so many hurdles that little geology had been done after the park was established 100 years earlier.  In a sense, Yellowstone had “lain fallow” for much of that time, ready for new discoveries.  I was privileged to work with John Good on a book about the geology of Yellowstone and Grand Teton, and with Jack Reed and Dave Love on the “Creation of the Teton Landscape.”  The study of the shorelines Yellowstone Lake with archaeologist Ken Cannon led to my giving talks titled "Heavy breathing of the Yellowstone Caldera,” which really attracted attention.  

In conclusion, I wish to express gratitude to our three children Andrew, Daniel, and Jennifer, for their interest in and tolerance of my work.  I wish to particularly thank my English-major wife Linda for all her help in editing and her indulgence of my scientific quests.  Our daughter Jennifer is an invited participant here at AMQUA and the third generation of the Pierce family of geologists.  
