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LETTER FROM THE PRESIDENT - by Pieter Hoekstra
For near surface geophysics these appear to be the best of times.
There is good activity in services and exciting research and
development ongoing. Recent graduates readily find employment. To
highlight a few areas:

- A number of contractors find ample work in surveying for
Unexploded Ordnance on active or formerly used defense
installations. At national laboratories, colleges and universities, and
private industries, efforts are underway to develop new sensors for
measurements of magnetic and electromagnetic fields (e.g. Giant
Magneto-Resistance sensors), to detect small metallic targets from
airborne platforms, and to improve theoretical and empirical
algorithms and incorporate these in software for better discrimination between targets.
- I have heard glowing reports about the Conference on Ground Penetrating Radar held in
Australia last year. Clearly, that remains an active field.
- Encouraging is the strong interest in applying geophysics to exploration for geotechnical
engineering. Tomographic imaging of rock conditions ahead of tunneling using acoustic noise
generated by the boring machine is in response to the many underground construction projects
for transportation and utility corridors. Measurements of dynamic soil moduli for earthquake
engineering and design of foundations with vibratory loads using shear and surface waves are
increasingly becoming a standard requirement.
How can the NSG serve these professionals in such diverse fields better? The fact that two
organizations have similar goals, namely EEGS and the NSG section of the SEG, makes it
more difficult to define clear goals for each. Perhaps the answer lies in stating our
expectations for attendance of the Annual meeting SEG and SAGEEP ( the annual meeting of
EEGS). I go to SEG meetings to meet, hear and converse with geophysicists at the leading
edge in developments of new equipment, theory or processing procedures. At SAGEEP I
expect to learn about the applications of geophysical methods in environmental, ground water
and geotechnical engineering and to interact with engineers. I surely like to hear what your
expectations are. One way to clarify them is in a letter to the Editor of this Newsletter.
At the last NSG annual meeting in Calgary, the Past President, Janet Simms, explained that
there was a sum of approximately $ 12,000 in the NSG treasury. The NSG Executive
committee has decided to use part of these funds to institute travel grants for students to
attend the SEG and NSG annual meetings. Three grants, with a maximum of $ 500, are
potentially available each year. Details about submitting a request and the policies covering
these grants are given later in this newsletter. I hope that over the years many students will
avail themselves of this opportunity. It is a great way to introduce yourself to the community
of your peers.
Did you ever felt like a duck out of “oil” at the SEG annual meetings? Now we have been
offered aunique way to change that by Sally Zinke, the President of the SEG. She contacted
the NSG Executive to inquire about our interest in sponsoring the SEG annual meeting in Salt
Lake City planned for September, 2002, because Salt Lake has a relatively small local SEG
membership. This is a chance to have a strong influence on the program. It comes, however,
with a large commitment. We need volunteers. Key positions that need to be filled are
General Chair and Technical Program Chair.
[Continued on next page.]
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Please do not be bashful about putting yourself or others forward (contact
pieterhoek@aol.com). We need to give an answer to Sally Zinke soon, and it will depend on
your response.
The NSG thrives when there is input from all members. Here are some items you can sink
your teeth into.
• Submit your suggestions for nominations for the Frank Frischknecht and Hal
Mooney awards to Roger Young ( ryoung@ou.edu).
• Submit your suggestions about technical sessions topics for the San Antonio meeting
to Mary Poulton ( mpoulton@u.arizona.edu).
• Submit suggestions for nominations for the 2002 Executive committee to Roger
Young ( ryoung@ou.edu)
• Write letters to the Editor of the NSG newsletter (Greg Baker;
gbaker@geology.buffalo.edu) about topics impacting us all.
Pieter Hoekstra

ADVERTISEMENTS

NEAR-SURFACE
VIEWS
Near-Surface Views is
created by the Near-Surface
Geophysics Section of the
Society of Exploration
Geophysicists to convey
information of common
interest to people working
in near-surface geophysics.
To be effective, NearSurface Views requires the
contribution of information
from a variety of sources. If
you have an item to
communicate to other
members of the near-surface
geophysics community,
please send it to the Editor.
All contributions are
welcome. The Editor
reserves the right to reject
items that are felt to be too
highly commercial or
technically inappropriate.
Submissions should be
made in word document or
ASCII text form and can be
sent by courier, fax, or email. ALL SUBMISSIONS
SHOULD BE SENT
DIRECTLY TO THE
EDITOR.

Submissions for the next
newsletter should be sent by
15 January 2001.

NEW!!

Travel Grants from the NSG

The NSG Executive has decided to use part of the funds in the NSG treasury to annually
award travel grants to support qualified students in near surface geophysics to attend the SEG
Annual meeting and the NSG meeting commonly held during the convention. It is our intent
to award up to three grants each year. Information about eligibility and instructions on filing
applications is given below. The Secretary this year is Professor Jon Nyquist at Temple
University (nyq@nimbus.temple.edu).

Travel Grants of the Near Surface Geophysics Section (NSG) of the
Society of Exploration Geophysics(SEG).

Due: March 7, 2001
Purpose.
The purposes of the NSG travel grant are to encourage and support graduate students, seeking
a career in environmental, ground water, and engineering geophysics, to attend the Annual
Meeting of the SEG. Each year up to three travel grants may be awarded. The maximum
amount of a travel grant will not exceed 500 USD.

Eligibility
Students eligible for a travel grant are graduate students, with research projects in
environmental, ground water, and engineering geophysics. Preference will be given to
students presenting oral or poster papers at the Annual Meeting. The recipients will be
expected to attend the NSG annual meeting during the SEG convention.

Applications
Applications should be submitted by the deadline for submittal of abstracts to the SEG
Annual Meeting, set each year by the SEG. The applications are to be submitted to the
Secretary of the NSG by electronic mail or hard copy. The information to be provided in the
application shall as a minimum contain:
1. Name, address, telephone number, e-mail
2. Affiliation (college or university, department, academic advisor)
3. One page resume, listing course work in geophysics, synopsis of planned career.
4. Research topic, abstract of SEG presentation.
5. Letter of reference of academic advisor.

Selection
The NSG shall appoint a committee of three members, one of which shall be on the NSG
Executive Committee to review the applications and recommend awards. The committee shall
notify the NSG Executive Committee one month after the deadline for applications of their
recommendations for awards. The Treasurer of the NSG will subsequently notify the
recipients of the awards.

Payment
Recipients of the travel grants shall submit a request for payment to the Treasurer of the NSG.
The request for payments shall be documented by receipts. Eligible expenses include
registration, travel, lodging and up to $ 30 per day for meals. The Treasurer shall reimburse
the recipient within 14 days of receipt of invoice.

NSG ADVERTISING
Advertisements can be
placed in the Near-Surface
Views. For advertising
information contact the
Editor or Sue LoBianco
SEG [Phone: 918 497 5574
Fax 918 497 5557].
Advertising Rates/Issue
_ Page
$50 (3.25” x 4.25”)

CALENDAR OF EVENTS

2000
1 Dec

EAGE/SEG Research Workshop "Reservoir Rocks"

4-10 Dec

SEG/SPG International Symposium on Reservoir Geophysics, Shenzhen, Guangdong
Province, China

4-6 Dec

2000 Contaminated Site Remediation Conference, Melbourne, Australia. Web site:
http:www.clw.csiro.au/CGS/confl20000CSRCI

7 Dec

IAGC 2001: A Safety Odyssey - Enhancing Geophysical Industry Safety Performance,
Houston, Texas, U.S. Email: iagc@wt.net

15-19 Dec AGU Fall Meeting, San Francisco, California, U.S.

2001

_ Page
$100 (3.75” x 6.5”)
or (3.25” x 9.0”)

5-6 Jan

The 2001 Pan-American Conference on Research on Fluid Inclusions (PACROFI) will
be held at the Macey Center located on the campus of the New Mexico Institute of
Mining and Technology, Socorro, New Mexico, U.S. Web site:
http://www.nmt.edu/~quadlab/.

Full Page
$200 (7.0” x 9.0”)

6 Jan

HGS Field Trip: 100 Year Anniversary of Spindletop, with Spindletop Historian
Michel T. Halbouty. For more information, contact the HGS Office. Web site:
http://hgs.org/cour0101.htm

Business Card
Four (4) Insertions

15-17 Jan

Underwater Intervention 2001 at the Tampa Convention Center in Tampa, Florida.
Web site: http://www.diveweb.com/ui

23 Jan

IAGC E-Commerce for the Geophysical Industry - A Roadmap for the Future,
Houston, Texas, U.S. Email: iagc@wt.net

24-26 Jan

5th SEGJ International Symposium - Imaging Technology, Tokyo, Japan. Web site:
http://segjsvc.geosys.t.u-tokyo.ac.jp/segj/meeting/

28-31 Jan

International Society of Explosives Engineers 27th Annual Conference of Explosives
and Blasting Technique, Orlando, Florida, U.S. Web site: http://www.isee.org

18-20 Feb

2nd Wave Inversion Technology Workshop on Seismic True Amplitudes, Karlsruhe,
Germany

20 Feb

IAGC Environmental Commitment in the Geophysical Industry: What Does That
Mean?, Houston, Texas, U.S. Email: iagc@wt.net

20-21 Feb

International Seminar on Seismics for Enhanced Reservoir Characterization, Abu
Dhabi. Email: enquiries@energylogistics.co.uk

4-7 Mar

SAGEEP 2001, Doubletree Hotel, Denver, Colorado, U.S.

6 Mar

IAGC Multi-Component Seismic: The Next Technological Revolution. Are You
Ready?, Houston, Texas, U.S. Email: iagc@wt.net

$150 (2.0” x 3.75”)

17-20 Mar MEOS 2001: the 12th Middle East Oil Show and Conference, Bahrain International
Exhibition Centre. Email: pmckean@montnet.com
20 Mar

IAGC annual general meeting, Houston, Texas, U.S. Email: iagc@wt.net

27-29 Mar Hydro 2001, The Hyudrographic Society's 12th biennial conference, Univ. of East
Anglia, Norwich, U.K. Email: hydro2001@haleys.globalnet.co.uk
30 Apr-3 May 33rd Annual Offshore Technology Conference, Astrodomain, Houston, Texas, U.S.
Email: Linda.J.Zimmerman@exxon.sprint.com
30 Apr-4 May EAGE/SEG Research Workshop "Reservoir Rocks," Pau, France. Visit the EAGE
Web site for further information.
1 May

2001 IEEE Radar Conference, Atlanta, Georgia, United States. Email:
radar2001@seal.gtri.gatech.edu

11-16 Jun

EAGE 63rd Conference and Technical Exhibition, Amsterdam, The Netherlands,
www.eage.org, tel: 31-30-635-4066
[Continued on next page.]

CALENDAR OF EVENTS
DO YOU LIKE THE
DIGITAL FORMAT?
The past two executive
committees have strongly
supported the move from a
paper to a digital newsletter
format. How is it working
out for you?
Near-Surface Views,
created by the Near-Surface
Geophysics Section of the
Society of Exploration
Geophysicists, is primarily
for you, the membership.
During the past two annual
gatherings of the NSG
section, it was decided to
move our newsletter into the
digital word. We are still
sending paper copies upon
request, but hope in the near
future to be completely
digital.
The money saved by going
digital will allow us as a
section to spend instead on
scholarships, travel grants,
guest speakers, etc., rather
than on stamps and paper.
We hope you like it! We
also understand that this
will be a growing period,
and need your comments to
continue to smooth this
transition.

Please send comments to
Pieter Hoekstra at
pieterhoek@aol.com

[Continued from previous page.]

2001 (continued)
24-29 Jun

SEG Development and Production Forum, Taos, New Mexico, U.S.

7-12 Jul

New Paradigms for the Prediction of Subsurface Conditions, EuroConference on the
Characterization of the Shallow Subsurface: Implications for Urban Infrastructure and
Environmental Assessment Web site: http://www.esf.org/euresco/01/ps01148b.htm.

15-18 Jul

AAPG Regional International Conference (AAPG/VNIGRI/SEG/EAGE): Exploration
and Production - Operations in Difficult and Sensitive Areas, St. Petersburg, Russia.
Email: blemmon@mail.aapg.org.

5-8 Aug

ASEG 2001 Geophysical Odyssey 15th Geophysical Conference and Exposition,
Brisbane, Australia. Email: jenny.bauer@upstream.originenergy.com.au.

2-6 Sep

EEGS Annual Meeting, Birmingham, England, U.K. Email:
helen.wilson@geolsoc.org.uk

9-14 Sep

SEG International Exposition & 71st Annual Meeting, San Antonio, Texas, U.S.

9-12 Oct

South African Geophysical Association (SAGA/SEG/EAGE) Biennial Conference &
Exhibition, in the Drakensberg Mountains, South Africa. Email:
mcomb@scientia.up.ac.za

28 Oct-1 Nov 7th International Congress of the Brazilian Geophysical Society
(SBGf/SEG/EAGE/ULG), Bahia Convention Center, Salvador, Brazil. Web site:
http://www.sbgf.org.br
5-7 Nov

ASCOPE 2001 Exhibition and Conference, Putra World Trade Centre, Kuala Lampur.
Email: pmckean@montnet.com

2002
7-9 Jan

4th Conference and Exposition of the Society of Petroleum Geophysicists, India
(SPG/SEG).

11-13 Mar GEO 2002, Bahrain International Exhibition Centre
15-17 Apr

Society of Economic Geologists' Global Exploration 2002 - Integrated Methods for
Discovery, Denver, Colorado, U.S.

27-30 May EAGE 2002, Florence, Italy. Email: AG@EAGE.NL
6-11 Oct
SEG International Exposition & 72nd Annual Meeting, Salt Lake City, Utah, U.S.

ADVERTISEMENT

NEW!!

Research Profile

The purpose of this new section is to give a particular industry group, government group, or academic
institution a chance to describe recent past, current, or future research to the NSG community. The goal
is three-fold: (1) to facilitate discussion or collaboration among groups working in similar areas; (2) give
students interested in employment or graduate school an additional source for information; and (3) learn
a little bit more about the people and groups in our Section.
This will be a recurring section in the Near-Surface Views. The Editor will draw from members of
the Exec committee until outside contributions are submitted. PLEASE CONTACT THE EDITOR
FOR DETAILS. We would like to hear from research groups in industry as well as govenrnment and
academia—and it’s free advertising for all!
This issue—The University of Oklahoma…
GEOPHYSICS AT THE UNIVERSITY OF OKLAHOMA
THE SCHOOL: The University of Oklahoma School of Geology and Geophysics was founded in 1900 by Charles
Gould. Gould and other faculty members pioneered the application of geological and geophysical techniques in the search
for petroleum. The School has since diversified, and now has strengths in the areas of energy (exploration and development
of oil and gas), geophysics (seismic exploration and reservoir characterization, heat flow, gravity, and magnetics, seismic
stratigraphy,), geochemistry (organic and inorganic low temperature); sedimentary systems (sedimentology, statigraphy,
paleoenvironment, paleontology and paleoecology, basin structure and deformation), and the solid earth (mineralogy,
petrology).

Figure 1. Horizons interpreted from a 3D radar volume imaging a turbidite outcrop analog at the
Hollywood Quarry, Arkansas. Geological control was from gamma logs and geological mapping on
photomosaics (Young, R.A., Peterson, B., and Slatt, R.M.,1999, 3-D ground-penetrating radar imaging of
turbidite outcrop analogs, Proceedings of the 19th Annual Bob Perkins Research Conference, Gulf Coast
Section Society of Economic Paleontologists and Mineralogists Foundation, Houston, December, 89-98).

RESEARCH PROFILE -- GEOPHYSICS AT THE UNIVERSITY OF OKLAHOMA
[Continued from Previous Page]
Three new areas of opportunity have been added recently: environmental and geotechnical geophysics, environmental
geochemistry, paleoenvironment & paleoecology.
The School offers BS, MS, and PhD degrees in Geology, and the BS, and MS degree in Geophysics. It has an enrollment
of 75-85 undergraduates and 60-70 graduate students.

NEAR-SURFACE GEOPHYSICS INITIATIVE:
A major component of the School's expansion has been the addition of near-surface geophysics courses at both
undergraduate and graduate levels. Adventures in Geophysics Course (non-science majors), and Geotechnical and
Environmental Geophysics and Near-Surface Imaging (advanced undergraduate and graduate students). These courses
emphasize the application of geophysical exploration techniques to the solution of actual field problems from near the
campus. Designed primarily for our own majors, they have been attended by engineering and meteorology students as well
as non-degree students from the professional community.
The School offers a 6-week capstone summer course in Field Geology for geology majors. It includes a week of field
geophysics. Students design, conduct, and interpret data they collect using gravity, magnetics, seismic refraction/reflection,
and GPR methods. The seismic component includes acquisition of a CMP shear-wave survey with a 24-channel system and
processing of the data through stack.

Figure 2a. Seismic lines (red) and the tomographic image of a prehistoric tunnel (green) in the Negev Desert
(Witten, Levy, Ursic, and White, 1995, Geophysical diffraction tomography: new views on the Shiqmim
prehistoric subterranean village site, Geoarcheology, 10, 2, 97-118.

RESEARCH PROFILE -- GEOPHYSICS AT THE UNIVERSITY OF OKLAHOMA
[Continued from Previous Page]
STUDENT CAREER OPPORTUNITIES:
All major oil companies recruit at the School, and many of our MS and PhD geophysics students conducting both energy
and non-energy related research receive summer internships leading to jobs in the industry.

FACULTY RESEARCH:
Faculty with specialization or interdisciplinary research in geophysics are listed below. For information about other
School faculty members see our Web site at http://parker.gcn.ou.edu/~geol/n/.
Jud Ahern, Ph.D., 1980, Cornell University, Geomechanics, Gravity and Magnetics, and Environmental Geophysics; John
Castagna, Ph.D., 1983, University of Texas, Austin, Seismic Analysis, Reservoir Geophysics and Petrophysics; David
Deming, Ph.D., 1988, Indiana University, Heat Flow Geophysics, Fluid Flow/Hydrogeology; Tom Dewers, B.S., 1983,
Indiana University, Low-Temperature Geochemistry, Earth Fluids; R. Douglas Elmore, Ph.D., 1981, University of Michigan,
Sedimentology, Diagenesis and Paleomagnetics; John Pigott, Ph.D., 1981, Northwestern University, Basin Analysis, Seismic
Stratigraphy; Alan Witten , Ph.D., 1975, University of Rochester, Near-Field Geophysics and Geophysical Imaging;
Roger Young, Ph.D., 1979, University of Toronto, Canada, Geotechnical and Exploration Geophysics
Near-surface geophysical research projects have included 3D GPR definition of an aquifer at a Superfund site (EPA), SHwave seismic mapping of a river alluvium (NSF), geophysical characterization of a shallow reservoir (OCAST), microgravity
monitoring of aquifer recharge (OKWRB), GPR imaging of turbidite analog outcrops (oil industry--see Figure 1), location of
tunnels in the Korean DMZ (US government), imaging a prehistoric subterranean culture in Israel (see Figure 2a,b); and
imaging the buried skeletal remains of a supergiant sauropod dinosaur.

Figure 2b. Entrance of tunnel imaged in Figure 2a.

COMPUTING AND LABORATORY FACILITIES:
The School has a 22-seat PC lab for general student computing and a 7-seat PC lab with dual-headed workstations
using 3D seismic processing and interpretation packages for teaching. It also has a Sun Enterprise client/server lab containing
200 Mbyte storage with 5 Sun workstations running Landmark, Geoquest, Paradigm, and GXT seismic and structural
geology software.

Call for Papers

New SEG Book on Near-Surface Geophysics
Deadline for submission of papers is 30 June 2001
In 1990 the SEG published the 3-volume book Geotechnical and Environmental Geophysics, Edited by Stanley
H. Ward. The book remains a valuable resource for students and practitioners and is one of SEG’s all time best
sellers. However, near-surface geophysics is rapidly evolving, and significant advances in technology and practice
have occurred since 1990. A new 2-volume book, Near-Surface Geophysics, is planned, highlighting recent
advances, challenges, and future directions.
Volume 1 of the new book is in the first draft stage and the scope is indicated in the following outline:
Volume I : Fundamentals and Reviews
I. What is Near-Surface Geophysics?
Dwain K. Butler
II. Special Challenges Associated with the Near Surface
Steve H. Danbom
III. Physical Properties of Near-Surface Materials and Approaches to
Geophysical Determination of Properties
Rosemary Knight and Anthony Endres
IV. Geophysical Inversion: Tutorial and Applications to near Surface Problems
Douglas W. Oldenburg and Yaguo Li
V. Magnetic Methods in Near-Surface Geophysics
Richard O. Hansen
VI. Seismic Methods for Near-Surface Investigations
John R. Pelton
VII. Unifying Concepts of Electrical and Electromagnetic Methods
Pieter Hoekstra
VIII. Self Potential, Induced Polarization and Electrical Resistivity Methods
Kenneth L. Zonge, Scott A. Urquhart, and Norman R. Carlson
IX. The Electromagnetic Induction Methods
David V. Fitterman and Victor F. Labson
X. Ground Penetrating Radar
A. Peter Annan
XI. Subsurface Geophysical Applications
Frederick L. Paillet and Karl J. Ellefsen
XII. The Role of Airborne Geophysics in Near- Surface Investigations
William E. Doll and J. Scott Holladay

Volume II of the new book will be Applications and Case Histories and is the subject of this solicitation.
Authors are invited to submit papers for Volume II that address one or more of the subject areas covered in Volume
I. The papers will be peer-reviewed and down-selected to achieve a balance of subject matter and no more than 2 to
3 papers specifically related to each major subject covered in Volume I. The thrust will be to select very highquality examples and case histories, with a bias to novel examples and examples that integrate multiple geophysical
methods and multi-disciplinary approaches and emphasize a sound geophysical approach to problem solving or
innovative research and development—problem analysis, modeling, methods selection, survey execution, data
processing flow, modeling / inversion, and interpretation. Papers judged acceptable for publication by the peerreview process but not selected for Volume II may be referred to the SEG Editor for consideration. Publication of
Volume II will follow Volume I by approximately one year.
Authors should submit 3 copies of the manuscript, prepared according to the format described in the Instructions
to Authors for submission to Geophysics (see the Jan-Feb issue, e.g., Vol. 65, No. 1, pp. 1-15), to Dwain K. Butler,
CERDC-GS-R, 3909 Halls Ferry Road, Vicksburg, MS 39180-6199
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Near-Surface Geophysics Section of the SEG

Membership Application
The Near-Surface Geophysics (NSG) Section of the Society of Exploration Geophysicists is a professional
organization chartered by the SEG to promote the rigorous practice of the science of shallow-earth geophysics.

Class of Membership (check one; SEG membership NOT required):
_____
_____
_____

Active Membership1
Affiliate Membership2
Student Membership3

$10.00
$10.00
$ 6.00

Includes quarterly newsletter
Includes quarterly newsletter
Includes quarterly newsletter

I am currently a member in good standing of the SEG: _____YES _____NO
[NOTE: If not a member of SEG, list the names of two NSG or SEG sponsors or attach a current resume.]
I have enclosed my check made payable to “Near-Surface Geophysics Section” or my cash payment for U.S.
$________ or have arranged for payment by credit card as outlined below*.
Name: __________________________________ Position: _____________________________
Company/affiliation:____________________________________________________________
Preferred mailing address: ________________________________________________________
City: _______________________State:________Country: ______________Postal Code: _____
Telephone4: (
)_________________________FAX: (
)________________________
E-Mail: ______________________________________________________________________
(Please PRINT or TYPE all responses above)

Primary type of application:

Expertise (check all that apply):

___
___
___
___
___
___
___
___
___

___
___
___
___
___
___
___
___
___

Engineering Geophysics
Environmental Geophysics
Groundwater Geophysics
Mining Geophysics
Petroleum
Research
Academic/Training
Government Admin./Regulatory
Other _______________________

Borehole Geophysics
Electrical
Electromagnetic
Gravity
Radar
Radiometric
Magnetics
Seismic
Other _______________________

*Return this form with your payment to: NSGS, c/o the Society of Exploration Geophysicists
(SEG) Business Office, P.O. Box 702740, Tulsa, OK, 14170-2740 USA
Tel: (916)493-3618, FAX: (916)493-2074. Thank You. Method of Payment (check one):
_____Check
_____Money Order
_____Cash
_____Corp. P.O. #
_____Visa
_____Mastercard
_____Amex
Amount $____________
Credit Card Number: _______________________________ Exp. Date: _______________
Month
Year
_____________________________________
Signature only if paying by credit card
_______
1
2
3

4

Geophysicists & SEG member or sponsored by 2 NSG or SEG members. See NSG Bylaws III.1.a. for details.
Interest in NSG & SEG member or sponsored by 2 NSG or SEG members. See Bylaws III.1.b. for details.
A student member must attach a statement signed by a professor in his or her academic department indicating he/she
is a registered student at the time of mailing of this application.
Please include country and city telephone codes, if applicable.

