
iv

CONTENTS
Dedication          vii
President’s Message          viii
Conference Organizers’ Message         ix
Field Conference Schedule             x  

ROAD LOGS
NORTHERN JEMEZ MOUNTAINS - First-day road log, Trip 1, Los Alamos to the northern Jemez Mountains via Española, Abiquiu,
   Youngsville, and back to Espanola    Shari Kelley, Daniel Koning, Kirk Kempter, Rick Lawrence, and Margaret Anne Rogers  1 
    MINIPAPERS
 Comparison of two systems of nomenclature for the Tshirege Member, Bandilier Tuff, Central Pajarito Plateau, 
    New Mexico                    David E. Broxton and Margaret Anne Rogers 37
 Evidence for rhyo-dacitic volcanism in the northern Jemez Mountains at 11-13 Ma
             Daniel J. Koning, Lisa Peters, Shari Kelley, and William C. McIntosh 39
 Stratigraphic notes on Santa Fe Group exposures west of the Rio Grande between Otowi and Española
              Daniel J. Koning  41
 Geologic structures near the boundary of the Abiquiu embayment and Colorado Plateau - A long history of faulting
           Daniel J. Koning, Shari A. Kelley and Kirt A. Kempter  43
 Stratigraphy and geochronology of mafic to intermediate volcanic rocks of La Grulla Plateau, northern 
    Jemez Mountains          John R. Lawrence  46
 Stratigraphic nomenclature and trends in volcanism in the northern Jemez Mountains 
                       Shari A. Kelley, Kirt A. Kempter, and John R. Lawrence 48
 Inferences regarding middle to Late Miocene vertical motion on the Canada de Almagre and Cerritos faults 
    near Clara Peak, northeastern Jemez Mountains                Daniel J. Koning and Kirt A. Kempter 49

VALLES CALDERA - Second-day road log, Los Alamos to Valle Grande, southern caldera moat, resurgent dome, northern
   caldera moat and barbeque at Old Baca Ranch headquarters           Fraser Goff and Jamie Gardner 53

     MINIPAPERS
 Geophysical studies relating to the geothermal source of the Valles caldera, north-central New Mexico
                   Marshall Reiter 78
 Evolution of the Jemez lineament: connecting the volcanic “dots” through Late Cenozoic time 
                    Richard M. Chamberlin  80
 Appraisal of post-South Mountain volcanism lacustrine sedimentation in the Valles caldera using tephra units
                Giday WoldeGabriel, Jeff Heikoop, Fraser Goff, Dale Counce, Peter Fawcett, and Julianna Fessenden-Rahn 83
 Pennsylvanian paleontology of limestone blocks in the resurgent dome of Valles caldera 
                     Barry S. Kues and Fraser Goff 85
 Nitrogen isotopes of hydrothermal gases from Sulphur Springs and Alamo Bog, Valles caldera and implications for
    mantle and crustal sources           Tobias P. Fischer and Fraser Goff 87
 The Deer Canyon and Redondo Creek Members of the Valles Rhyolite Formation: field relationships, mineral 
    chemistry, and magnetite/ilmenite temperature of formation for the Redondo Creek Member
                   Erin H. Phillips, Fraser Goff, and Philip R. Kyle   90 
GEOLOGY OF THE LOS ALAMOS AREA - Third-day road log                                                             Shari Kelley, Jamie Gardner, 
           Claudia Lewis, Kirt Kempter, Margaret Anne Rogers, Dave Broxton, Dave Vaniman, Fraser Goff, and Jennifer Whiteis  93

     MINIPAPERS
 A conceptual model for fate and transport of chromium at Los Alamos National Laboratory
                        Patrick Longmire, David E. Broxton, and Danny Katzman  102
 New Mexico Environment Department radionuclide background study in northern New Mexico soils
                               Dave Englert and Ralph Ford-Schmid 105
 An update on water resources from springs in the Los Alamos area, New Mexico
          Michael R. Dale, Kim P. Granzow, Dave Englert, Steve M. Yanicak,Patrick Longmire, and Ralph Ford-Schmid  107
 Trace perchlorate in ground water, northern Rio Grande Basin, New Mexico
              Michael R. Dale, Kim P. Granzow, and Patrick A. Longmire  108
 Post-Cerro Grande Fire storm water transport of plutonium 239/240 in suspended sediments from Pueblo Canyon,
    Los Alamos County, New Mexico              Ralph Ford-Schmid and David Englert  110
 Overview of the geology of the Puye Formation            Gary A. Smith  112
 Volcanic, tectonic, and sedimentological records within the GR-4 well of the Guaje well field in the Pajarito Plateau
    Española Basin       Giday WoldeGabriel and Richard G. Warren  113



v

THIRD-DAY SUPPLEMENTAL ROAD LOG - Los Alamos ski hill road to Jemez Pueblo via Forest Road 10 through
   Sierra de los Pinos and Ponderosa       Shari Kelley, Fraser Goff, Rory Gauthier, and Margaret Anne Rogers  117

ROAD LOG REFERENCES  125

COLOR PLATES
Sixteen color plates that supplement the road logs and articles 131

ARTICLES

Overview
An overview of the Valles Caldera National Preserve: the natural and cultural resources
             R.R. Parmenter, A. Steffen, and C.D. Allen  147

Regional Geology

Geology of the northern Jemez Mountains, north-central New Mexico               K.A. Kempter, S.A. Kelley, and J.R. Lawrence  155

Geology of Cañon de San Diego, southwestern Jemez Mountains, north-central New Mexico
                       S.A. Kelley, G.R. Osburn, and K.A. Kempter  169

Geologic summary of the Abiquiu quadrangle, north-central New Mexico        F. Maldonado and D.P. Miggins  182
Stratigraphy

Dakota and adjacent Morrison and lower Mancos stratigraphy (Cretaceous and Jurassic) in the Holy Ghost Spring 
   quadrangle, land of pinchouts, Jemez and Zia Indian Reservations  D.E.Owen, C.T. Siemers, and D.E. Owen, Jr.  188

Oligocene-Miocene sedimentation in the southwestern Jemez Mountains and northwestern Albuquerque Basin, New Mexico
               S.D. Connell, D.J. Koning, S.A. Kelley, and N.N. Brandes  195

Surface and subsurface stratigraphy of the Santa Fe Group near White Rock and the Buckman areas of the Española Basin, 
   north-central New Mexico             D.J. Konig, D. Broxton, D. Sawyer, D. Vaniman, and J. Shomaker  209

Stratigraphic constraints for Miocene-age vertical motion along the Santa Clara fault, Española Basin, 
   north-central New Mexico           D.J. Koning, S.D. Connell, J.L. Slate, and E. Wan  225

Volcanic Geology and Geochemistry

A chronostratigraphic reference set of tephra layers from the Jemez Mountains volcanic source, New Mexico
      J.L. Slate, A.M. Sarna-Wojcicki, E. Wan, D.P. Dethier, D.B. Wahl, and A. Lavine  239

Chronology and structural control of late Cenozoic volcanism in the Loma Creston quadrangle, southern Jemez volcanic field, 
   New Mexico                    R.M. Chamberlin and W.C. McIntosh  248

Interplay of Miocene rift tectonics and rhyolite magmatism in the southern Jemez Mountains G.A. Smith and S.D. Lynch  262

Eruptive processes responsible for fall tephra in the upper Miocene Peralta Tuff, Jemez Mountains, New Mexico
                 S. Kindel and G.A. Smith  268

Distribution, geochemistry, and correlation of Pliocene tephra in the Pajarito Plateau
         G. WoldeGabriel, A.P. Naranjo, and M.M. Fittipaldo  275

Pliocene volcanic rocks of the Tschicoma Formation, east-central Jemez volcanic field: chemistry, petrography, and 
   age constraints      D. Broxton, G. WoldeGabriel, L. Peters, J. Budahn, and G. Luedemann  284

Distribution of dacite lavas beneath the Pajarito Plateau, Jemez Mountains, New Mexico
        K.E. Samuels, D.E. Broxton, D.T. Vaniman, G. WoldeGabriel, J.A. Wolff, D.D. Hickmott, E.C. Kluk, and M.M. Fittipaldo  296

The time between the tuffs: deposits of the Cerro Toledo interval in Bandelier National Monument, New Mexico
                          E.P. Jacobs and S.A. Kelley  308

Petrography, chemistry, and mineral compositions for subunits of the Tshirege Member, Bandelier Tuff, within the Valles 
caldera and Pajarito Plateau           R.G. Warren, F. Goff, E.C. Kluk, and J.R. Budahn  316



vi

Chemical zonation in the upper Bandelier Tuff: evidence from the chemistry of distal outcrops, Puye quadrangle
                    D.P. Dethier, S.K. Kampf, D.A. Sawyer, and J.R. Budahn  333

Reconstructing pyroclastic flow dynamics and landscape evolution using the upper Bandelier Tuff, Puye quadrangle, 
New Mexico                    D.P. Dethier and S.K. Kampf  344

Comments on the geology, petrography, and chemistry of rocks within the resurgent dome area, Valles caldera, New Mexico
             F. Goff, R.G. Warren, C.J. Goff, J. Whiteis, E. Kluk, and D. Counce  354

Geology of the Cerro del Medio moat rhyolite center, Valles caldera, New Mexico
               J.N. Gardner, M.M. Sandoval, F. Goff, E, Phillips, and A. Dickens  367

Zeolitization of intracaldera sediments and rhyolitic rocks in the Valles caldera, New Mexico
              S.J. Chipera, F. Goff, C.J. Goff, and M. Fittipaldo  373

Duration of the Banco Bonito rhyolite eruption, Valles caldera, New Mexico, based on magma transport modeling
            B.J. Phillips, W.S. Baldridge, C.W. Gable, and J.M. Sicilian  382

Plio-Pleistocene Lakes
Late Pliocene deposition in Culebra Lake and Pleistocene erosion of lake sediment, northeastern Pajarito Plateau, New Mexico
              D.P. Dethier and A.D. Fagenholz  388

Post-resurgence lakes in the Valles caldera, New Mexico      S.L. Reneau, P.G. Drakos, and D. Katzman  398

Two middle Pleistocene glacial-interglacial cycles from the Valle Grande, Jemez Mountains, northern New Mexico
 P.J. Fawcett, J. Heitkoop, F. Goff, R.S. Anderson, L. Donohoo-Hurley, J.W. Geissman, G. WoldeGabriel, C.D. Allen, 
              C.M. Johnson, S.J. Smith, and J. Fessenden-Rahn  409

Geochemical indicators of redox conditions as a proxy for mid-Pleistocene climate change from a lacustrine sediment core,
   Valles caldera, New Mexico        C.M. Johnson, P.J. Fawcett, and A-M.S. Ali  418

A 200 kyr Pleistocene lacustrine record from the Valles caldera: insight from environmental magnetism and paleomagnetism
             L. Donohoo-Hurley, J.W. Geissman, P. Fawcett, T. Wawrzyniec, and F. Goff  424

Geomorphology and Quaternary Geology

Holocene soils, geomorphic surfaces, and morphometry of two low-order drainage basins in the western Jemez Mountains, 
   New Mexico                     T. Gere and L.D. McFadden  433

Bison antiquus occurrence and Pleistocene-Holocene stratigraphy, Canada del Buey, Pajarito Plateau, New Mexico
          P.G. Drakos, S.L. Reneau, and G.S. Morgan  441

Geoarcheology
Episodic eolian events and preservation of mesa top archaeological sites on the Pajarito Plateau, New Mexico
                    P.G. Drakos and S.L. Reneau  449

Unusual Holocene alluvial record from Rio del Oso, Jemez Mountains, New Mexico: paleoclimatic and archaeologic 
   significance                     S.A. Hall and R.D. Periman  459

Dry farming El Cajete pumice: Pueblo farming strategies in the Jemez Mountains, New Mexico
             R. Gauthier, R. Powers, C. Herhan, M. Bremer, and F. Goff  469

Hydrology and Environmental Geology
Where is the water? A preliminary assessment of hydrogeologic characteristics of lithostratigraphic units near Española, 
   north-central New Mexico          D.J. Koning, S. Aby, and S. Finch  475

Hydrogeological characterization of a groundwater system using sequential aquifer tests and flowmeter logs          S.G. McLin  485

Integration of geologic frameworks in meshing and setup of computational hydrogeologic models, Pajarito Plateau, 
   New Mexico            T.A. Miller, V. Vesselinov, P.H. Stauffer, H. Birdsell, and C.W. Gable  492 


