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LUNAR AND PLANETARY INSTITUTE 
3303 NASA ROAD 1 HOUSTON, TEXAS 77058 

WORKSHOP ON THE GEOLOGY AND PETROLOGY OF THE APOLLO 15 LANDING SITE 
Lunar and Planetary Institute, Houston, Texas 

November 13-15, 1985 

FINAL ANNOUNCEMENT 

September 26, 1985 
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This notice is being sent to provide information for making.plans to attend the 
"Workshop on the Geology and Petrology of the Apollo 15 Landing Site," November 13-15, 
1985. Interest on this meeting continues to be high. We are very excited to have 
commitments from the crew from the Apollo 15 Mission to participate in the workshop, 
as well as from many others who will contribute significantly to the workshop program 
and discussions. The opening session of the workshop will begin at 8:30 a.m. on 
November 13th in the Berkner Room at the Lunar and Planetary Institute. If you have 
questions about the workshop, please contact Pam Jones at the LPI Projects Office 
(713-486-2150) or any member of the organizing committee. 

Registration. The registration desk will be open in the lobby of the Lunar and 
Planetary Institute November 13th beginning at 7:45 a.m. A form to pre-register is 
enclosed. Please note that completing and returning the pre-registration form by 
November 4th, with or without the registration fee, will qualify you for the 
pre-registration break in cost. The fee for pre-registration is $25. A fee of $35 will 
be charged for late registrations. 

Presentations. Two 35mm slide projectors and one overhead {viewgraph) projector will 
be available for presentations. A cue sheet for the projectionist is enclosed. The 
completed form should be given together with your presentation materials to the 
projectionist before the start of your sessi�n. 

Travel Information. Three airports serve the Houston area. Intercontinental Airport, 
located north of Houston is approximately an hour's drive south to the LPI/NASA area. 
To drive from there, follow the signs at the airport to Interstate 45 South {Gulf 
Freeway) about 45 miles to the NASA Road 1 exit. Houston's Hobby airport is closer, 
being about 15 miles or a 20-minute drive away. Take Airport Boulevard {right) to the 
Gulf Freeway and proceed south to the NASA Road 1 exit. The third option is to fly to 
Clear Lake on Metro Air Lines, a small and rather expensive commuter service out of 
Intercontinental which brings you within five minutes of the local hotels. A map of 
the local area is enclosed. 

Ground Transportation. Galveston Limousine Serivce provides van service from 
Intercontinental Airport to the LPI/NASA area for $15 per person. They drop passengers 
at a local waffle house (in front of the Comfort Inn) on NASA Road 1, making it 
necessary to call a taxi from there to get to the other hotels. A taxi from Hobby 
Field is about $18. You may rent a car at any of the three airports. 
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Accommodations. Workshop participants are responsible for making all hotel and travel 
reservations. It is recommended that hotel reservations be made now. Hotels in the 
local area and their rates are listed below. Hotels are listed in order of distance 
from LPI (Super-8, the farthest away is approximately 7 miles from LPI). All rates 
shown are subject to a 10% tax. 

QUALITY INN 
2020 NASA Road 1 
Houston, Texas 77058 
713-332-3551

THE NASSAU BAY HILTON 
3000 NASA Road 1 
Houston, TX 77058 
713-333-9300

NASSAU BAY RESORT MOTOR INN 
1600 NASA Road 1 
Houston, Texas 77058 
713-488-3402

HOLIDAY INN OF HOUSTON - NASA 
1300 NASA Road 1 
Houston, Texas 77058 
713-333-2500

SHERATON KINGS INN 
1301 NASA Road 1 
Houston, Texas 77058 
713-488-0220

COMFORT INN 
1001 NASA Road 1 
Webster, Texas 77598 
713-332-4581

SUPER 8 MOTEL 
889 West Bay Area Blvd. 
Webster, TX 77598 
713-338-1526

Lowest Single Rate Other Rates 

$30.00 $35.00 (twin) 

$76.00 (Must identify yourself as with 
LPI to receive this rate - Applies to 
single or double occupancy) 

$25.00(tower section) $40.00 
$35.00 (motel section) 

$55.75 $61.75 
(twin) 

$56.00 (Must identify yourself as with 
LPI to receive this rate) 

$30.00 $35.00 (twin) 

$34.88 $30.88 (corporate) 

The Organizing Committee 

Graham Ryder, Co-convener 
Lunar and Planetary Institute 
713-486-2141 or 483-5204

Abhijit Basu
Indiana Univeristy 

R. R. Hawke 
University of Hawaii 

Paul Spudis, Co-convener 
U.S. Geological Survey, Flagstaff 
602-527-7482 (FTS 765-7482)

Fred Horz 
NASA Johnson Space Center 

Marilyn Lindstrom 
Washington University 
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3303 NASA ROAD 1 HOUSTON, TEXAS 77058 

Workshop on the Geology and Petrology of the Apollo 15 Landing Site 
Lunar and Planetary Institute, Houston, TX 

November 13-15, 1985 

SECOND ANNOUNCEMENT 

Response to the First Announcement of the Apollo 15 Workshop (dated May 7, 
1985) has been enthusiastic. Of the 118 questionnaires returned to the LPI, 65 
have indicated a 50-50 chance or better of attending. David Scott and Jim Irwin 
(Landing Crew}, Jack Schmitt (backup crew and Apollo 17 landing crew}, and Joe 
Allen (CapCom} have expressed their interest in participating in the workshop. 

Agenda: The Organizing Committee, consisting of A. Basu (Univ. Indiana}, 
B. R. Hawke (Univ. Hawaii}, F. Horz (NASA-JSC}, M. Lindstrom (Washington Univ.}, 
G. Ryder (LPI, co-convener} and P. Spudis (USGS, co-convener}, met on June 10,
1985 at the LPI. The Committee has organized a two and one-half day workshop
around eight broad topical areas, with fifteen keynote presentations. Of these
fifteen keynote talks, there are definite commitments from twelve speakers and
tentative agreements from three. Enclosed are a preliminary meeting agenda and
a list of topical questions compiled by the Organizing Committee.

The workshop will be organized under the framework of the discussion topics 
(see enclosed agenda). The program on the first morning will consist of five 
keynote review talks that will give an overview of regional and landing site 
geology and petrology. The remaining workshop time will consist of topical 
sessions, each with one or more keynote presentations, followed by contributed 
papers and general discussion. The length of these topical sessions will be 
determined by the distribution of contributed papers and the direction of the 
discussion during the workshop. A summary session at the end of the last 
morning is designed to review insights derived from the workshop and outline 
some future research directions. The formation of consortia will be 
particularly encouraged. 

Abstracts: Contributed papers relating to the topics chosen for discussion 
(see agenda} are solicited. These papers may be in the form of an extended 
abstract, with a total limit of 3 pages, including text, figures, tables, and 
references. Keynote talk abstracts are limited to 5 pages. References may be 
in the abbreviated format commonly used in the Lunar and Planetary Science 
abstract volumes. Deadline for the receipt of abstracts at the LPI in Houston 
is October 7, 1985; all participants pre-registering by October 21, 1985, will 
receive unbound, xerox copies of keynote and contributed abstracts prior to the 
workshop. There will be an opportunity to submit revised or new abstracts after 
the workshop for publication in an LPI Technical Report which will also include 
discussion summaries. 



Abstract forms are enclosed for your convenience. Additional forms may be 
obtained by calling the LPI Projects Office (713-486-2150). 

Registration: A logistics mailing with the pre-registration forms will be 
mailed the week of September 23rd. We look forward to your participation in the 
workshop. 

Graham Ryder 
Lunar and Planetary Institute 
Houston, TX 77058 
713-483-5204 or
713-486-2141

Paul Spudis 
U. S. Geological Survey 
Flagstaff, AZ 86001 
602-527-7482



Workshop on the Geology and Petrology of the Apollo 15 Landing Site 

PRELIMINARY AGENDA 
(K=Keynote Talk) 

Day 1 - Wednesday, November 13, 1985 

Overview of the Apollo 15 Landing Site 
Chairman: To be announced 

Introduction 

K Geologic Setting of the Apollo 15 Landing Site 

K Remote-sensing of the Hadley-Apennine Region 

K Apollo 15 Field Geology 

G. Ryder and
P. Spudis

D. Wilhelms

B. R. Hawke 

G. Swann

K Types and Distributions of the Apollo 15 Samples G. Ryder 

K Crew Observations 

- Lunch -

D. Scott, J. Irwin,
J. Allen

Topic h. Apennine Front Rocks and Their Sources 
Chairman: 0. James; Summarizer: J. Papike 

K Petrology and Geochemistry of Highland Samples 
from the Apennine Front 

Contributed Papers and Discussion 

M. Lindstrom

Topic� Apollo 15 KREEP Basalt 
Chairman: G. McKay; Summarizer: P. Warren 

K Geology and Petrogenesis of Apollo 15 
KREEP Basalts 

Contributed Papers and Discussion. 

- end Day 1

R. Dymek

Evening: Keg Session and Videotapes of Apo11� 15 EVAs. 



Day 2 - Thursday, November 14, 1985 

Topic!:_ Apollo 15 Perspective on Lunar Basins 
Chairman: R. Grieve; Summarizer: J. Taylor 

K The Formation and Materials of the 
Imbrium Basin 

Contributed Papers and Discussion. 

P. Spudis

Topic!.:_ Mare Volcanism at the Apollo 15 Landing Site 
Chairman: G. Lofgren; Summarizer: L. Taylor 

K Morphology of Volcanic Landforms at the 
Hadley-Apennine Region 

K Apollo 15 Volcanic Rocks and Their Relation 
to Stratigraphic Units 

Contributed Papers and Discussion. 

- Lunch -

R. Greeley

T. Grove(?)

Topic� Mare Rocks and Their Implications for the Mantle 
Beneath the Apollo 15 Site 

Chairman: M. Drake; Summarizer: To be announced 

K Pre-eruption History of Apollo 15 Magmas 

Contributed Papers and Discussion. 

J. Delano

Topic§..:._ Post-mare Cratering and Apollo!.?. Regolith Evolution 
Chairman: D. Morris; Summarizer: A. Basu

K Geochemistry of the Apollo 15 Regolith 

K Regolith Dynamics at the Apollo 15 Site 

K Ray Emplacement, Secondary Cratering and 
Apollo 15 Exotic Samples 

Contributed Papers and Discussion. 

- end of Day 2 -

R. Korotev

D. McKay

P. Schultz

.... 



Day 3 - Friday, November 15, 1985 

Topic� Utilization of the Apollo 15 Site 
Chairman: M. Duke 

K Lunar Base Potential _of the Apollo 15 Site H. Schmitt

Topic� Major Problems for Future Research 
Chairmen: G. Ryder and P. Spudis 

- Summarizers review and identify outstanding problems and approaches to
their solution

- Open Forum for all workshop attendees

- Potential Consortia approaches and formation

- Adjourn, 12:00 noon -



... 



WORKSHOP ON THE GEOLOGY AND PETROLOGY OF THE 
APOLLO 15 LANDING SITE 

Examples of questions which might be discussed under topical headings 

I. Apennine Front Rocks and Their Sources

1. Which samples represent materials of the Apennine Front?
2. What is the average composition of the Apennine Front?
3. Why are distinctly highlands samples sparse even on the Front?
4. What does the low-K Fra Mauro (LKFM) composition represent?
5. Which material is basin ejecta? Which is basin melt?
6. Can Imbrium, Serenitatis, and pre-Serenitatis debris be distinguished?
7. What is significance of aluminous samples such as 15415 "Genesis Rock"

(anorthosite) and 15418?
8. Where do the Mg-suite pristine igneous rocks come from?
9. How were the Apennines emplaced?

10. What is the origin of the benches on Silver Spur?
11. Would opening drive tube 15009 be likely to be productive?

II. Apollo 15 KREEP Basalt

1. Are Apollo 15 KREEP basalts volcanic or impact?
2. Is the Apennine Bench Formation KREEP basalts?
3. Is KREEP basalt present in the Apennine Mountains and backslope?
4. What is the age of KREEP basalts relative to that of Imbrium? Were

there extended periods of emplacement?
5. What is the distribution of KREEP basalt at the landing site?
6. What is the provenance: lateral transport (exotic), or sub-mare

excavation, or transport from the Apennines?
7. Has only one extrusive episode been sampled?
8. What is chemical range and fractionation process? What is

relationship with quartz-monzodiorite?
9. What is the nature of their partially molten source, its history, and

the cause of its melting? Is melting Imbrium-related?
10. Is there any connection between "Red Spots" in the Apollo 15 region

and KREEP?
11. What is the relationship between the Apollo 15 KREEP basalts and

KREEP-rich materials returned from other regions?
12. Does the North Complex have any relationship with KREEP basalts?

III. Apollo 15 Perspective on Lunar Basins

1. Which material is basin-related and to which basin?
2. Is there a stratigraphy of basin deposits at the site?



3. How do Apennine Front samples compare with Apollo 14 and 16 site
materials?

4. What does the Apollo 15 region tell us about processes of lunar basin
formation?

5. What is the age of the Imbrium basin impact?
6. What can cratering mechanics, remote sensing, and samples tell us

about the target (crustal?) stratigraphy at Imbrium?
7. Is apparent layering at Silver Spur real, and if so, how did it form?

Why do the Apennines lack horizontal ledges abundantly observed at
Taurus-Littrow?

8. Are basin formation models adequate? How does present morphology
relate to dimensions of excavation cavity? How do rings form?
Where did most of the Apennines form; in an Imbrium or Serenitatis
scenario, if not both?

9. How much of the lunar crust was disturbed by basin impacts and how
are these materials laterally and vertically redistributed? How
much ejecta was molten? What does molten ejecta look like? Where
does it end up?

10. What measurements should be performed from a Lunar Polar Orbiter to
learn about basin formation and lunar crustal stratigraphy? What
other studies need to be performed to improve our understanding of
basin formation?

IV. Mare Volcanism at the Apollo 15 Landing Site

1. 

2. 
3. 

4. 

5. 

6. 

7. 
8. 

9. 

10. 

v. Mare

1. 

2. 
3. 

What is mode of formation of Hadley Rille? If lava channel or tube, 
which magmas used it? Why is it so big? 
Where are source vents or fissures for lavas and volcanic glasses? 
How are the olivine-normative and quartz-normative basalts stratified 
around the site? How are volcanic glasses distributed around the 
site? 
How much fractionation in surface flows occurred? 
How thick are the flows? How thick is the total pile? Was there any 
lava ponding or subsequent drainage? 
Was flow chemistry affected by surface or subsurface assimilation? 
Did Hadley Rille formation include erosion or assimilation? 
Why do the two distinct lava types have indistinguishable ages, 
isotopic characteristics, and rare-earth element patterns? Do the 
main groups comprise subgroups? Are there other groups? 
What were the volatiles which caused intense vesicularity of many 
olivine-normative mare basalts? Where did the volatiles come from? 
Is the North Complex a mare construct or a pre-mare feature? 

Rocks and Their Implications for the Mantle beneath the Apollo 15 Site 

Can the chemistry of the lava flows as they were extruded be inferred? 
Can subsurface fractionation and assimilation effects be inferred? 
Are the volcanic glasses (green, red, and yellow) truly primary or 
near-primary magmas? 



4. Are the assumptions linking high-pressure phase petrology of glass
compositions to mantle petrologies adequately established for the
lunar case?

5. Can both phase and trace element chemistry of mantle sources of
volcanic glasses be reasonably inferred?

6. How complex is the petrogenesis of mare magmas? How complex was the
evolution of their source mantle?

7. Can a petrologic column for the mantle beneath the Apollo 15 site be
constructed?

VI. Post-mare Cratering and Apollo 15 Regolith Evolution

1. What rates of lateral migration of soil materials can be established
i.e. Front material mixed into mare soil and mass wasting at edge of
Hadley Rille?

2. How good are chemical-mixing models, endmembers, and petrologic
reality?

3. What is the origin of layers in the drill cores - ejecta or slump?
4. What highland-mare geochemical gradients are observed remotely?
5. How and why are modal abundances of hand specimen, rake samples, coarse

fines, and various soil fractions unlike each other?
6. Can agglutinate compositions be used as tracers of different sources?
7. Which surface features and events are dated reliably? e.g. South

Cluster (Dune)?
8. Is there unequivocal evidence of ray material?
9. Why are mare basalts so scarce at the LM site?

VII. Utilization of the Apollo 15 Site

1. Under what conditions would the Apollo 15 site make a good lunar
base?

2. What are the specific advantages and disadvantages of the Apollo 15
landing site as a base?

3. What exploitable resources are in the vicinity?
4. What scientific problems could be addressed at an Apollo 15 base?
5. What continued work on the site can be done vis-a-vis a lunar base?





LUNAR AND PLANETARY INSTITUTE 
3303 NASA ROAD 1 HOUSTON, TEXAS 77058 

May 7, 1985 

FIRST ANNOUNCEMENT 

Workshop on the Geology and Petrology of the Apollo 15 Landing Site 

It has long been considered that the Apollo 15 mission, despite landing in 
a geologically diverse and interesting site, received short shift and was 
overshadowed by the Apollo 16 mission; it remains the only mission which never 
has had a "conference-of-its-own". Continued work on the Apollo 15 samples, on 
the origin of the lunar landforms, basins and craters, and an understanding of 
the Moon derived from the other landing sites have suggested to us that it is 
appropriate to hold a 2-1/2 day workshop on the subject of the Apollo 15 landing 
site, from its detailed petrology to its regional context. In November 1985, the 
LPI will sponsor a "Workshop on the Geology and Petrology of the Apollo 15 
Landing Site". 

The workshop will encompass all fields pertaining to the geology of the 
Apollo 15 landing site. Among the topics to be discussed are: Formation and 
evolution of the Imbrium impact basin petrology of theapennines, KREEP and mare 
volcanic stratigraphy of the site on a regional and local level. Participation 
by all workers in petrology, geochemistry, geophysics, geology, cratering 
mechanics, and remote-sensing is encouraged. A comprehensive catalog of Apollo 
15 rocks is almost complete (in preparation by the Planetary Materials Branch, 
JSC) and a Professional Paper on Apollo 15 Field Geology is being prepared by 
the U.S.G.S. (although the latter will not be published by the time of the 
workshop). The goals of the workshop are to review what we understand about the 
petrology and geology of the Apollo 15 landing site, and to suggest fruitful 
avenues of research in sample, remote-sensing, photogeological, and cratering 
studies which will further advance that understanding. 

The exact dates of the workshop (probably the week of November 11 or 
November 18), an agenda, abstract deadlines and other details concerning the 
meeting will be set by the Organizing Committee scheduled to meet at LPI June 
10th. If you would like to be kept on the mailing list to receive further 
information about this meeting or if you have comments or suggestions regarding 
its organization, please complete and return the enclosed questionnaire to the 
LPI Projects Office prior to the June 10th meetingof the Organizing Committee. 

CO-CONVENERS 

Graham Ryder 
Lunar-and Planetary Institute 
713-486-2141 or 713-483-5204

Paul Spudis 
U.S. Geological Survey, Flagstaff 
602-527-7482 or FTS 765-7482


