
Soils with Many Layers of Tephra

a workshop on their

Description, Correlation, Classification and Management

Mount Saint Helens Area

Gifford Pinchot National Forest

Vancouver, WA

August 20-24, 2001

Workshop Format: Combined conference room and field study.

General Agenda
Monday 1230 – 1630 presentations
Tuesday 0730 – 1630 field trip (2 pedons)
Wednesday 0730 – 1630 field trip (3 pedons)
Thursday 0730 – 1630 review field observations, develop recommendations and

follow-up tasks
Friday 0730 – 1200 write summary, recommendations and conclusions

Participants: Pedologists with interest and responsibility for description, correlation,
classification and management of soils forming in many layers of tephra (AK, CA, HI, ID, OR
and WA).

Purpose: To improve understanding and achieve greater consistency in description, correlation,
classification and interpretation of soils developing in many layers of tephra.

Background:  Soils in regions of episodic air-fall tephra can have 20 or more distinct layers of
ash, pumice or cinders within two meters of the mineral soil surface. Relatively thin layers with
strongly contrasting particle-size can affect water movement, root abundance and soil stability.
Grouping several layers or averaging their characteristics may produce an erroneous result with
interpretations generated from the “grouped” data. Alternatively, enormous effort is required to
describe and record the characteristics of 20 or more individual horizons, and populate
elements in a corporate database.



Agenda –Soils with Many Layers of Tephra

Monday, August 20 Moderator: Chad McGrath
12:30 – 12:40 pm Welcome – Tom High/Steve Howes and Forest Supervisor

12:40 – 12:50 pm Workshop Objective – Duane Lammers

12:50 – 1:20 pm Processes and characteristics of soils in many-layered tephra (water flow,
clay content, CEC, Zero point of charge) – Bob Ahrens

1:20  – 2:00 pm Management concerns of soils in many-layered tephra – Panel: Dennis
Robinson, Tom High, Pete Biggam

2:00 – 2:45 pm Field Description and mapping of soils in many-layered tephra - a field
soil scientist’s perspective - Panel: Ed Haagen, Keith Harrington, Jerry
Weinheimer, Mike Mungoven, Tom High

2:45 – 3:00 pm Break

3:00 – 3:45 pm Data Needs for Interpretations and Models and Data Management in
NASIS – Panel: Sue Southard, Ron Myhrum, Chad McGrath, Chris Smith,
Bob Engel, Jim Fortner

3:45 – 4:15 pm Guidance on field description, series criteria and sampling of soils in
many-layered tephra – Thor Thorson, Russ Langridge, Mike Wilson

4:15 – 4:45 pm Proposals for changes to Subgroups and Families – Thorson, Lammers

4:45 – 5:00 Proposal for spodic Subgroups in Andisols – Hipple, Myhrum

5:00 – 5:15 Introduction to the Field Trip – Tom High, Russ Langridge

Tuesday, August 21
0730 – 1630 Field trip (2 pedons)

Overview of Mt. St Helens Tephras – Scott Burns
Stop 1, Wright Meadows: Pit Boss – Thorson, Recorder - Langridge
Stop 2, Lower Falls: Pit Boss – Weinheimer, Recorder - Jasper

Wednesday, August 22
0730 – 1630 Field trip (3 pedons)

Stop 3, Ape Cave: Pit Boss – Myhrum, Recorder – Raney
Stop 4, Curley Creek: Pit Boss – Miller, Recorder – Dorr
Stop 5, Placid Lake: Pit Boss – Harrington, Recorder - Muller

Thursday, August 23 
0730 – 1130 Summary of discussion at field stops (20 minutes each) - Recorders

Classification of series with many layers of tephra – Engel

1230 – 1630 Discussion on workshop topics, recommendations and action items -
Hipple

Friday, August 24
0730 – 1200 Draft summary, recommendations and conclusions - Lammers



Topics to be addressed by the workshop:

Workshop topics are listed in the following table. Each topic has a title, task description and list
of names of those working on the task.  Part of each task is to present recommendations to
those attending the workshop and to prepare text for inclusion in the workshop notebook.
Presentations are listed in the left column and as a draft agenda. A separate agenda is included
with this announcement, page 8.

Table 1. Workshop topics, tasks and task groups

Topics, Tasks and Task Groups Agenda
Topic: Processes, functions and characteristics of
soils in many-layered tephra: genesis, water flow,
clay content, CEC, zero-point of charge

Task: Review literature on what is known about
these soils, determine characteristics that are
important to consider and present at the workshop

Task group: Bob Ahrens, Chr. -- Chris Smith, Chad
McGrath, Bob Engel

Monday 12:45 – 1:15 pm

Processes, functions and
characteristics of soils in many-layered
tephra (water flow, clay content, CEC,
Zero point of charge)

Bob Ahrens

Topic:  Management needs and concerns of soils in
many-layered tephra:

Task: Identify problems in the management of these
soils. Prepare for panel discussion.

Task group: Pete Biggam, Chr. -- Tom High, Dennis
Robinson, Tom Terry

Monday 1:15 – 2:00 pm
Management concerns of soils in many
layered tephra

 Panel: Dennis Robinson, Tom Terry,
Tom High, Pete Biggam

Topic: Mapping, field soil description and field office
data management

Task:  Provide a field soil scientist’s perspective on
describing soils in many-layered tephra. Review
approaches used on Skamania County, WA, Hawaii,
Alaska and elsewhere, to evaluate mapping
concepts and series differentia. Can series
correlated to tephra episode(s) discern important
differences for use and management?
Recommend a practical protocol for field
descriptions and data entry.

Task group:  Ed Haagen, Keith Harrington, Jerry
Weinheimer, Mike Mungoven, Tom High

Monday 2:00 – 2:45 pm

Field Description and mapping of soils in
many-layered tephra - a  field soil
scientist’s perspective –

Panel: Ed Haagen, Keith Harrington,
Jerry Weinheimer, Mike Mungoven,
Tom High



Topic: Data needs for interpretations and models,
and data management in NASIS:

Task: Identify current interpretations and models for
which the data are used. Identify data elements that
are needed for interpretations and models.
Determine data gaps and problems in providing the
data.  Propose minimum data requirements and how
data should be stored. Answer the following: Should
each horizon be entered or should horizons be
grouped into layers?  Could several thin contrasting
horizons be grouped and recognized as stratified
material? How does combining layers affect
interpretations? How should clay content and CEC
be recorded?).

Develop guidance for entering data for horizons or
groups of horizons. Apply guidance to soils in
workshop dataset. Write guidance for inclusion in
workshop material, and present as panel discussion
at workshop.

Task group: Sue Southard, Chr. – Chris Smith, Joe
Moore, Ron Myhrum, Chad McGrath, Bob Engel
Database subgroup: Jim Fortner, Chr. -- Martin
Ferwerda, John Haagen, Sue Southard

Monday 3:00 – 3:45 pm

Data needed for Interpretations and
Models and Data Management in
NASIS

Panel: Sue Southard, Ron Myhrum,
Chad McGrath, Chris Smith, Bob Engel,
Martin Ferwerda, Jim Fortner



Topic: Soil description, field sampling and soil series
differentia

Task:  Review how these soils have been described
and address the following questions: How should
soils in many-layered tephra be described? Should
all horizons be described? If horizons are combined,
what are the rules (e.g. minimum thickness,
contrasting), and how are they described? Is an
additional master horizon or suffix symbol needed?
Should markers of tephra deposits be recorded?
Develop guidance for field description of soils in
many-layered tephra. Apply guidance to set of soils
and to soils visited during the workshop.  Write
proposed guidance for inclusion in workshop
materials and present at the workshop.
Task group: Thor Thorson, Chr., Mike Wilson

Task: Evaluate limitations in sampling thin horizons
and consequences of composite sampling of several
horizons as one layer. Develop guidance for
sampling soils with many thin horizons. Evaluate the
effect of guidance on characterization and
classification. Write guidance for field sampling for
inclusion in workshop materials and present at
workshop.
Task group: Mike Wilson, Chr., Rebecca Burt, Bob
Engel

Task: Address the following concerning soil series
criteria: What constitutes a different series in many-
layered tephra. How should the range in
characteristics be described for a layer with three or
four contrasting textures?  Is it appropriate to define
a series by the tephra deposits (event markers)
present?
Task group:  Russ Langridge, Chr., Ed Haagen,
Chris Smith,

Monday 3:45 – 4:15 pm

Guidance on field description, field
sampling and soils series criteria  in
many-layered tephra

Thor Thorson, Mike Wilson, Russ
Langridge



Topic: Subgroup classification

Item: Would an additional subgroup be useful in
classifying these soils (e. g. tephritic, tephrentic,
episodic, ejectic, vitrentic)?
Task: Propose a subgroup name and develop a
definition; identify great groups to which it would
apply. Demonstrate application with official soil
series and soils visited during workshop. Evaluate
the result of applying this recommended change in
subgroup classification? Write proposal for inclusion
in workshop material and present the proposal at the
workshop.
Task group: Thorson, Chr., Langridge. Lammers,
Engel

Monday 4:15 – 4:45 pm

Proposals for Subgroups

Thorson

Topic: Family particle-size substitute class:

Task:  Identify indistinct criteria or instructions used
in classification into substitute classes and strongly
contrasting substitute classes for family particle-size.
Address the following questions: What additions or
changes might be made to clarify and improve the
way substitute class names are determined? Should
the definition of aniso be changed? Should grouping
of substitute classes as strongly contrasting be
consistent? How could changes in the way that
substitute classes are determined improve soil
classification, make classification easier and more
consistent, or result in more meaningful separations
of the soils we classify?
Draft additional or replacement instructions to effect
consistent substitute class placement. Demonstrate
draft instructions with existing soil series and with
soils visited during the workshop. Present proposals
for changes at the workshop.

Task group: Lammers, Chr., McGrath, Thorson,
Langridge, Southard, Engel

Monday 4:15 – 4:45 pm

Proposals for Family particle-size class

Lammers



Topic: Propose spodic subgroups in Andisols

Task: Develop list of soils that may classify in spodic
subgroups. Draft proposal for spodic subgroups;
apply to established soils and soil(s) visited during
field trip. Evaluate the result of applying this
recommended change in subgroup classification?
Provide draft proposal and rationale for inclusion in
workshop materials, and lead discussion during the
workshop. Present the draft proposal at the
workshop.

Task group:  Hipple, Chr., -- Myhrum, Langridge,
Engel, Burt

Monday 4:45 – 5:00

Proposal for spodic Subgroups in
Andisols

Karl Hipple

Topic: Field Trip

Task: Select sites to visit during the workshop. Visit the sites, review descriptions and laboratory
data (if available), and evaluate management concerns. Prepare descriptions, lab data and
photos for workshop materials. Dry run the field tour route and stops and prepare a map for
distribution to participants.

Task group: Tom High, Chr., Russ Langridge, Duane Lammers, Dennis Robinson

Topic: Soil data set

Task:  Compile a list of soils that have been described in materials consisting of many tephra
layers.  From this list, select a subset on which to evaluate workshop proposals (i.e. soil
descriptions, series criteria, laboratory sampling, subgroup and family classification, data base
elements, and models and interpretations. Soils on this list are, also, examples of how these
kinds of soil have been described and classified. Soils with laboratory data should be included.
Soils in Japan that were visited by ICOMAND could be included; there are photographs and
laboratory data for these soils. Soils from the Mt. St Helens study and other soils established in
Skamania Co should be considered for the data set and field stops during the workshop.

Task group: Wilson, Chr., Langridge, High, Thorson, Lammers, Engel

Topic: Mt St Helens tephra deposits

Task:  Prepare for discussion on chronsequence and characteristics of tephra deposits from Mt
St Helens and present to workshop participants.

Task group:  Scott Burns, Chr., Tom High, Aldo Aguilar



Participants List

NRCS – NSSC
* Bob Ahrens Director, NSSC NSSC Lincoln 402-437-5389 bob.ahrens@nssc.nrcs.usda.gov
*Mike Wilson Research Soil Scientist NSSL Lincoln 402-437-5389 mike.wilson@nssc.nrcs.usda.gov
*Bob Engel Classification Staff NSSC Lincoln 402-437-5323 bob.engel@nssc.nrcs.usda.gov
 Jim Fortner Soil Scientist NSSC Lincoln 402-437-5755 jim.fortner@nssc.nrcs.usda.gov
 Craig Ditzler Ldr Class & Stds NSSC Lincoln 402-437- 4009 craig.ditzler@nssc.nrcs.usda.gov

NRCS – Oregon/MO1
*Chad McGrath MO Lead/SSS  MLRA 1 Office Portland 503-414-3003 chad.mcgrath@or.usda.gov
*Russ Langridge Soil Data Qual MLRA 1 Office Portland 503-414-3262 russ.langridge@or.usda.gov
*Thor Thorson Soil Data Qual MLRA 1 Office Portland 503-414-3261 thor.thorson@or.usda.gov
 John Haagen Soil Data MLRA 1 Office Portland 503-414-3263 john.haagen@or.usda.gov
 Jerry Weinheimer Soil Scientist North Lake Co. SS Redmond 541-923-4358 jerry.weinheimer@or.usda.gov

NRCS - Washington
*Karl Hipple State Soil Sc. State Office Spokane 509-323-2981 karl.hipple@wa.usda.gov
 Ron Myhrum Res. Soil Sp. State Office Spokane 509-323-2982 ron.myhrum@wa.usda.gov
 Dennis Robinson Forester State Office Spokane 509-323-2973 dennis.robinson@wa.usda.gov
 Eva Muller Project Leader Spokane Co. SS Off Spokane 509-535-7274 eva.muller@wa.usda.gov
 Chris Miller Soil Scientist Spokane Field Office Spokane 509-353-2669 chris.miller@wa.usda.gov
 Ed Brinken Soil Scientist Quinault SS Off Taholah 360-276-8215 ebrincken@quinault.org
 Charles Natsuhara Soil Scientist Puyallup Field Office Puyallup 206-845-3376 chuck.natsuhara@wa.usda.gov
 Ronald Raney Soil Scientist Ephrata SS Office Ephrata 509-754-0195 ron.raney@wa.usda.gov
 Keith Harrington Soil Scientist Okanogan SS Office Okanogan 509-422-5202 keith.harrington@wa.usda.gov
 Toby Rodgers Soil Scientist Okanogan SS Office Okanogan 509-422-5202 toby.rodgers@wa.usda.gov

NRCS – Idaho
 Ed Haagen Resource SS Moscow Field Office Moscow 208-882-0507 ed.haagen@id.usda.gov

NRCS – Alaska
 Mike Mungoven Project Leader Homer Field Office Homer 907-235-8177 mmungove@ak.nrcs.usda.gov



NRCS – California
 Susan Southard Soil Data Qual MLRA 2 Office Davis 530-792-5636 susan.southard@ca.usda.gov

NRCS – Hawaii
 Chris Smith State Soil Sci Hawaii State Office Honolulu 808-541-2600x119 chris.smith@hi.usda.gov
 Chris Jasper Project Leader Kealakekua FO Kealakekua chris.jasper@hi.usda.gov

FOREST SERVICE
 Steve Howes       Regional SS Region 6 Office      Portland 503-808-2937 showes@fs.fed.us
*Duane Lammers    Soil Scientist Region 6 Office      Corvallis 541-750-7258 dlammers@fs.fed.us
*Tom High Soil Scientist Gifford Pinchot NF Vancouver 360-891-5107 thigh@fs.fed.us
 Aldo Aguilar Geologist Gifford Pinchot NF Vancouver 360-891-5193 aaguilar@fs.fed.us
 Jim Dorr Soil Scientist Winema NF Klamath Falls 541-883-6891 jfdorr@fs.fed.us
 Bob Meurisse Soil Scientist R6 retired Tigard 503-590-5582 meurisse@hevanet.com

NATIONAL PARK SERVICE
 Pete Biggam Soil Scientist Natl. Resch Inf Div Lakewood 303-987-6948 pete_biggam@nps.gov

UNIVERSITY COOPERATORS
 Scott Burns Geologist Portland State U Portland 503-725-3389 burnss@pdx.edu
 Randy Southard Soil Scientist UC Davis Davis 530-752-7041 rjsouthard@ucdavis.edu

*  --  steering committee members



MAILING LIST (IN ADDITION TO PARTICIPANTS)
Terry Brock Regional SS Region 10 Office Juneau 907-586-7863 tbrock@fs.fed.us
Rebecca Burt Research Soil Sci NSSL Lincoln 402-437-5133 rebecca.burt@nssc.nrcs.gov
Alan Busacca Soil Scientist Washington State U. Pullman 509-335-1859 busacca@wsu.edu
Bruce Frazier Soil Scientist Washington State U. Pullman bfrazier@wsu.edu
Chuck Gordon MO Leader/SSS  MLRA 4 Office Bozeman 406-587-6818 chuck.gordon@mt.usda.gov
Dave Hoover State Soil Sci Idaho State Office Boise 208-378-5785 david.hoover@id.usda.gov
Paul McDaniel Soil Scientist University of Idaho Moscow 208-885-7012 pmcdaniel@uidaho.edu
Joe Moore MO Lead/SSS MLRA 17 Office Palmer 907-761-7759 jmoore@ak.nrcs.usda.gov
Jay Noller Pedologist Oregon State U Corvallis 541-737-6187 Jay.Noller@orst.edu
Roy Vick MO Leader MLRA Office Raleigh roy.vick@nc.usda.gov
Eric Vinson MO Leader MLRA 2 Office Davis 530-792-5640 eric.vinson@ca.usda.gov
Darlene Zabowski Soil Scientist University of Wash Seattle zabow@u.washington.edu
John Lindahl Soil Data Qual  MLRA 4 Office Bozeman 406-587-6960 john.lindahl@mt.usda.gov
Tom Terry Soil Scientist Weyerhaeuser Federal Way 360-330-1746 tom.terry@weyerhaeuser.com
Scott Miles Regional SS Shasta-Trinity NF Redding 530-242-2249 smiles@fs.fed.us
Bill Dollarhide MO Leader MLRA 3 Office Reno 775-784-5875X120 bill.dollarhide@nv.usda.gov
Martin Ferwerda Soil Scientist WO (TERRA) Sandy 503-668-1619 mferwerda@fs.fed.us
Chien Lu Ping Soil Scientist University of Alaska. Palmer 907-746-9462 pfclp@uaa.alaska.edu
Goro Uehara Soil Scientist University of Hawaii Honolulu goro@hawaii.edu


