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UNITED STATES GEOLOGICAL SURVEY

NOTES ON BASE

The base chart was prepared by ACIC with advisory as-
sistance from Dr. Gerard P. Kuiper and his collaborators,
D. W. G. Arthur and E. A. Whitaker.
DATUM

The horizontal and vertical positions of features on this
chart are based on selenocentric measurements made by
ACIC and published in ACIC Technical Paper No. 15,
“Coordinates of Lunar Features”, March 1965. The as-
sumed lunar figure is that of a sphere corresponding to
the mean lunar radius of 1738 kilometers. Supplementary
positions are developed in the chart area as an extension
of the primary control.

Primary Control Positions. ... ................... 5]
Supplementary Control Positions. . .. .............. AN
ELEVATIONS

Radius vector lengths are the distances from the geo-
metrical center of the moon to the plane of the crater
rim or the designated position of the feature measured.
The lengths of the radius vectors are expressed in kilo-
meters.

The relative elevations of crater rims and other promi-
nences above the surrounding terrain and depths of
craters are in meters. They were determined by the
shadow measuring techniques as refined by the Depart-
ment of Astronomy, Manchester University, under the
direction of professor Zdenek Kopal. The probable
error of the localized relative elevations is 100 meters in
the vicinity of the center of the moon with the magnitude
increasing to 300 meters ot 70° from the center due to
foreshortening.

Lengths of Radius Vectors to control points. . .. .. D orA
....................................... 1741.9
Depths of craters (rim to floor). ... ............ (890)

Relative Elevations (referenced to surrounding terrain)
with direction and extent of measured slope indicated
....................................... 1070

NAMES

Feature names were adopted from the 1935 International
Astronomical Union nomenclature system as amended by
Commission 16 of the I.LA.U., 1961 and 1964.
Supplementary features are associated with the named
features through the addition of identifying letters.
Names of the supplementary lettered features are deleted
when the association with the named feature is apparent.
A black dot is included, where necessary, to identify the
exact feature or features named.

PORTRAYAL

The configuration of the lunar surface features shown on
this chart is interpreted from photographs taken at Lowell,
U.S. Navy, Catalina Station-University of Arizona, Lick,
McDonald, Mount Wilson, Yerkes, Pic du Midi and Kot-
tomia Observatories. Supplementary visual observations
with the 20 and 24 inch refracting telescopes at Lowell
Observatory provide identification and clarification of
indistinct photographic imagery and the addition of
minute details not recorded photographically. The
pictorial portrayal of relief forms is developed using an
assumed light source from the West with the angle of
illumination maintained equal to the angle of slope of the
features portrayed.

Lunar base chart LAC 125, 1st edition, 1967, by the
USAF Aeronautical Chart and Information
Center, St. Louis, Missouri 63118
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LAMBERT CONFORMAL PROJECTION
STANDARD PARALLELS 21°20’ AND 42°40'

/
20

INTERIOR—GEOQOLOGICAL SURVEY, WASHINGTON, D.C.—1972—G70535

Principal sources of geologic information: Lunar Orbiter IV high-resolution (identifi-
cation resolution 70-150 m) photographs from Langley Research Center, NASA
(see index map); published and unpublished low-illumination photographs from
Lick, Pic du Midi, and Kitt Peak National Observatories; unpublished high-illumi-
nation (near full Moon) photographs 5818 and 5819 from U.S. Naval Observatory,
Flagstaff, Arizona. Mapped 1967-68.

Prepared on behalf of the National Aeronautics and Space Administration under
contract No. R-66.
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LUNAR ORBITER PHOTOGRAPHIC COVERAGE OF SCHILLER QUADRANGLE
All numbers refer to high-resolution frames of Orbiter IV

INDEX MAP OF THE EARTHSIDE HEMISPHERE OF THE MOON

Number above quadrangle name refers to lunar base chart (LAC series);
number below refers to published geologic map

GEOLOGIC MAP OF THE SCHILLER QUADRANGLE OF THE MOON
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Lower Imbrian
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Upper Copernican
A

Moretus

Interpretation

clusters.

A

Lower Copernican

a4

Dome material

Characteristics

polygonal in outline
Interpretation

Ic., [
@C' ; I’etg Irr, | Iew,

Crater materials
Characteristics
Ic,, crater materials, undivided
Ier,, rim material, hummocky. Similar to unit Ecrh
Irry, rim material, radial. Forms subdued radial hummocks and
ridges outside of unit Iery, around younger upper Imbrian craters
Lew,, wall material. Similar to Eratosthenian wall material but more
dissected
Ief,, floor material. Forms broadly hummocky floors in craters Clav-
ius K, Clavius L, and Noggerath J
Interpretation
Mostly materials of primary impact craters like those of Zuchius;
craters resembling those in nearby clusters (unit 1so) are anoma-
. lously numerous and could be secondary impact craters of Orientale
I

basin
” <

Crater materials
Characteristics I,
Materials of small moderately ‘
fresh to subdued craters
e, erater materials, undivided.
Ier, rim material. Sloping ma-
terial outside rim crest
Iew, wall material. Sloping ma-
terial inside rim crest
Interpretation
Probably impact crater materials

Crater materials
Characteristics

Ic,, erater materials, undivided

Iery, rim material. More subdued in topographic detail than younger
rim materials

Iew,, wall material. More dissected than younger wall materials

Ief,, floor material. Hilly floor in crater Longomontanus P and rela-
tively smooth buried floor in Schiller C

Icp,, peak material. Smooth, oval dome in crater Scheiner B

Interpretation
Mostly materials of impact craters like those of Zuchius; craters
L Scheiner B, Rost B, and possibly other craters may be volcanic
—— -
Contact
Long dashed where approximately located; short dashed
between gradational facies of the same formation ﬁ
(ple) Characteristics
----------------------- ple,, crater materials, undivided
Concealed contact 2
Shows limit of topographically expressed part of buried =T
unit indicated by symbol in parentheses E.T; <
~ |
~ '& } plew;, wall material.
e | )
‘ developed in smaller craters
Fault ‘ plef,, floor material.
Solid line at base of sharp scarp; dashed where in- granular at 100 m resolution
ferred and exposed; dotted where inferred and bur- pleps, peak material.
ied. Bar and ball on apparent downthrown side
w Interpretation
Lineament L volcano-tectonic origin

Linear depression. Interpretation: Faults, buried
or exposed, except in unit 1fo where lineaments may
be depositional in origin

Characteristics
Csct, Cscz, and Csem, erater materials. Materials
of small sharp-rimmed craters occurring in clus-
ters or strings near large rayed craters. Craters
elongate or round, single or coalescent. Unit Csct
occurs in northeast corner of quadrangle near
crater Tycho, Cscz in southwest corner near crater south. Thins outward until, beyond mapped limits, is discontinuously distributed and
Zuchius, and Csem in southeast corner near crater

Csfz and Csfm, fan materials. Fans or trains of
material commonly having a distinctive braided or
herringbone texture or distribution pattern splaying
outward from nearby rayed crater indicated by
last letter in symbol. Similar material occurs in mediate
masses separate from crater clusters

Materials of sccondary features formed by impact
of ejecta from large primary impact craters.
Source crater indicated by last letter in symbol
Csct, Csez, and Csem, materials of clusters or single cones. Probably pre-dates unit Cd
secondary craters
Csfz and Csfm materials ejected from the crater
Unit Csfz includes discontinuous map-
pable deposits of ejecta from Zuchius not related to
secondary craters; deposits occur within the field
of discontinuous ejecta dominated by secondary
crater clusters

Forms three domes, having summit pits, southwest of crater Longo-

montanus. Smooth to finely textured, conver-upward slopes; somewhat

Volcanic material. Appears to transgress upon ejecta from nearby
crater of Eratosthenian age and may be post- Eratosthenian

pler,, rim material, hummocky. Forms subdued raised rim; rim crest generally rounded
and finely crenulated but has some relatively sharp parts; commonly interrupted by
relatively large craters; broadly hummocky and marked by terrace remnants in large
craters (>45 km), more finely and irregularly hummocky in smaller craters

terraces. Marked by radial channels, poorly developed in craters >45 km and well

floors of craters Schiller, Bettinus, and Blancanus; has smooth steep slopes

| Mostly materials of impact craters like those of younger craters; Schiller possibly of

E X P L A N AT 1 O N

Dark mantling material
Characteristics
Material of very low albedo® mapped on basis of full-Moon photographs. Best developed
on southern rim of crater Zuchius, where is smooth, faintly braided material mantling
highly textured rim material near rim crest and extending in lobe down small valley in
rim material; frequency of small fresh craters about same as on rest of rim. Two small C
occurrences along northwest rim crest of crater Bettinus and a long, narrow one along e s
conspicuous valley on northwest wall of Longomontanus
Interpretation
Dark voleanic flow localized by structural elements. Occurrences on Zuchius probably
result of volcanism induced by impact that formed Zuchius; Longomontanus occurrence
not obviously associated with recent geologic events. Age younger than Zuchius and rays
Sfrom crater Tycho places unit among youngest on. Moon

Slope material
Characteristics
Material on steep slopes, mostly
crater walls, that is distinctly
brighter than adjacent material;
albedo mostly very high
Interpretation
Bedrock and blocky talus freshly
exposed by slumping. Probably of
greater extent than shown, but
identification difficult because of
limb foreshortening of full Moon
photographs

[ cefs |

Cerh > Cerr | Cew | Cep

Materials of bright-rayed crater Zuchius Ray material

Characteristics
Material of areas of diffuse brightness at full Moon.
Long, narrow bright areas in eastern part of quad-
rangle are distal extensions of a large field of bright
material around crater Tycho, 1,000 km northeast of
quadrangle. FErxtensive ray field in southwest part
of map associated with crater Zuchius. At Orbiter
1V resolution ray areas are marked by faint subdual
of topography

Interpretation
Fine-grained ejecta and bright material on slopes of
numerous unresolved secondary impact craters

Characteristics

Cefs, floor material, smooth. Material of low albedo forming relatively flat floor; fills
indentations in crater peak and wall; broken by long cracks with low raised rims and
by polygonal pattern of cracks, barely visible at Orbiter IV resolution. Numerous small
(Y% km) domal protuberances at places. Density of small superposed craters less than
on surrounding wall

Cerh, rim material, hummocky. Coarsely hummocky material outside rim crest; slope of
rim broken by terracing

Cerr, rim material, radial. Forms continuous surface of material having braided texture
or ridges radial to Zuchius; relief on surface lessens outward. Satellitic craters abun-
dant in some sectors; they occur in outer part north of Zuchius and in inner part to

Satellitic materials

consists of patches of satellitic craters (unit Csez) and braided low topography (unit

< Csfz). Avreas between mapped patches may be thinly and incompletely covered by simi-
lar material but underlying units have been shown there. Bright but fairly diffuse ray
pattern conspicuous in this zone

Cew, wall material. Finely hummocky material on terraced wall; small irregular ridges
trend down wall on some steep slopes; low density of superposed craters; albedo inter-

Cep, peak material. Forms cluster of ridges and peaks in floor of Zuchius; steep slopes,
mostly relatively smooth, but blocky and irregular at places; albedo intermediate
Interpretation
Cefs, post-crater volcanic filling material; long cracks are effusion vents, polygonal cracks
are shrinkage cracks formed during cooling of lava, domal features probably pyroclastic

Cerh, impact-produced ejecta consisting mainly of coarse fragmental material dusted
heavily by finer material; rim height due to structural uplift by impact as well as piling
up of ejecta. Degree of burial or softening of subjacent topography suggests thickness
of no more than a few tens of meters at 6 km from rim crest

Cerr, impact-produced ejecta of finer texture than unit Cerh. Probably at most only a
few meters thick at mapped outer limit

Cew, slumped rim materials, talus, and thinly mantled bedrock of original crater wall

Cep, probably part of a lens of intensely brecciated material uplifted immediately follow-

L ing excavation of crater; alternately could be later volcanic constructional feature J

Cc—@

Crater material, undivided
Characteristics
Material of single small crater of early Copernican age located in southeast part of
Schiller plains west of crater Schiller S. Radial rim facies characterized by conspicu -
ous dunelike features; possible associated dark halo of ejecta

/CEt
CEa—&)

Terrace and apron materials

\\ CEr

Ridge material

Dark plains and mantling material
Characteristics
Both units have smooth texture at Orbiter IV resolution
CEt, terrace material. Forms benchlike terraces at bases of crater
walls and other steep slopes; profiles conver upward; in east occurs
in bottoms of V-shaped valleys. Terraces typically 500-800 m wide;
broaden slightly where cross and extend into valleys in crater walls
CEa, apron material. Forms smooth aprons or deltalike mounds at
bases of crater walls and extends up into valleys as at southeast end
of erater Schiller. FEuxtends outward from terrace in crater Rost A
Interpretation
Colluvial deposits. Terrace material derived from unstable steep
slopes; uniformity of benchlike form suggests different type of ac-
cumulation process than that which forms apron material. Apron
material is analogous to terrestrial valley colluvial deposits and
broad talus aprons

Characteristics
Forms straight to slightly sinuous low ridges in Schiller plains; ridges
gently convexr upward in cross section, irregular in height above sur-
rounding plain, and bordered in many places by low scarps
Interpretation
Voleanic constructional ridges along linear vents generally alined with
Orientale radial sculpture; possibly the source vents of the dark plains
and mantling material

Characteristics
Dark material of the Schiller plains; smooth and sparsely cratered
except for Copernican satellitic materials. Primarily occupies topo-
graphically low areas of plains region but appears to extend as thin
mantle across slightly higher topographic areas such as crater rims
and satellitic materials of Orientale basin. Noticeably lower in albedo
than older plains material (Unit Ip). Very irregular contact with
underlying plains material around northern margin of Schiller plains.
Southern limit poorly defined because of cover by rays from Zuchius

Interpretation
Volcanic material; believed to be mostly ash flows and falls which
effused from linear vents in plains area; presence of dark material
across areas of topographic relief attributed to ash-fall deposition.
Thins to featheredge along northern contact; is thin enough throughout
not to alter morphologic expression of underlying units

"

Crater-cluster material

Characteristics
Forms clusters of small (<2 km) sharp-rimmed craters, some single and others elongate
and coalescent, in northern and southern parts of Schiller plains, between craters Scheiner
and Clavius, and in crater north of Scheiner

Interpretation
Probably secondary craters formed by impact of ejecta from large primary craters; source
Sfor clusters in northern Schiller plains is unnamed large, fresh, apparently rayless crater
300 kem to west-southwest; source for clusters between Scheiner and Clavius is Rutherfurd
located in Clavius; sources for others unknown

Crater materials
Characteristics
Ecfs, floor material, smooth. Similar to unit Cefs
Ec, crater materials, undivided. Material of fresh nonrayed craters too small for sub-
division of units (<5 km)
Eerh, rim material, hummocky. Forms raised rim having fairly smooth and even slope,
gently hummocky in detail; grades outward into radial facies. Albedo intermediate
Ecrr, rim material, radial. Forms topography of dunes and radial ridges of low relief:
extends about one crater diameter
Ecw, wall material. Forms steep walls and broadly hummocky slump masses in crater
Longomontanus A. Materials appear finely granular at Orbiter IV resolution. Albedo
intermediate
Ecf, floor material. Forms hummocky topography in floor of crater Longomontanus A
Ecp, peak material. Occurs only in floor of Longomontanus A; similar to unit Cep
Interpretation
Units make up impact craters and surrounding ejecta and are similar in nature and
origin to corresponding units described for Copernican crater Zuchius. Floor material
is probably cover of slump materials and fallback debris atop lens of shock-brecciated
bedrock in bottom of crater

Plains-forming material

Characteristics
Forms smooth and generally very flat surfaces in floors of many craters and in small
irregular low areas on terra. Everywhere occupies local topographic lows but occurs at
several elevations in many areas. Albedo intermediate; crater density relatively low,
about same as for many mare units elsewhere on Moon. Typically in sharp contact with
surrounding materials

Interpretation
Volcanic materials, probably lava and ash flows, from many separate vents; probably
emplaced during major episode of volcanism, but may vary slightly in age from one locality
to another

Ich Ice

Crater-cluster material
Characteristics
Forms clusters of moderately sharp-rimmed craters, It
generally < km in diameter; craters typically elon-
gate and coalescent; most clusters are just west of
crater Clavius. Long dimension of elongate clusters
commonly about north-south
Interpretation

Satellitic materials of Orientale basin Chain-crater material

Characteristics
Iso, crater material. Material of clustered, over-
lapping or coalescing, moderately sharp-rimmed
craters <16 km in diameter. Largest clusters
occur on Schiller plains, along lines radial to
Orientale basin; smaller clusters conspicuous west
of erater Clavius. Craters commonly decrease in

Characteristics
Forms chains of coalescent elongate craters 2-4 km
wide, typically rather troughlike
Interpretation
Chains of volcanic craters, probably explosion vents
made up predominantly of cinders and ash. Age
inferred on basis of local superposition relations and
size from west to east within clusters, and clusters freshness of appearance; could be younger than stated; Possibly clusters of primary craters, but more likely
decrease in size from west to east within quad- probably not all of same age secondary craters. Possibly secondary to Orientale
rangle basin but have slightly different morphologies and
Ifo, fan material. Forms braided, hummocky, low different elongation direction than unit Iso
topography around, and particularly on east side
of crater clusters (unit Iso) on Schiller plains
Interpretation
Craters are secondary craters formed by impact of
ejecta from Orientale basin. Fan material is ejecta
Jfrom these craters best developed immediately
“downstream” from clusters on plains. May in-
clude some fine debris from Orientale basin

Terra-mantling material

Characteristics
Material of intermediate albedo covering relatively
low-lying intercrater areas of terra; occupies low
areas within pre-Imbrian rugged uplands (unit plu)
and has fringing irregular contacts around bases of
pre-Imbrian ridges, as on southeast side of Schiller
basin inner ring. Topography hummocky on a fine
scale (1-2 km) to relatively smooth; rougher locally
where indistinct small craters are numerous and
around some pre-Imbrian crater rims. On oldest
pre-Imbrian craters, obscures rims and apparently
present on walls and floors. On some younger, less
subdued pre-Imbrian craters, incompletely covers
rims, and apparently present patches incompletely
covered by younger plains material (unit Ip) in
floors; absent or inconspicuous on walls. On east
side of crater Schiller, has fine-scale structure radial
to Orientale

Interpretation
Deposited by ash flows and ash falls over low-lying
terra. Some in isolated topographic lows may be
accumulated colluvial debris from adjacent slopes.
Sufficiently thick in places to subdue low degraded
rims of large craters; sufficiently thin in places to
leave small subjacent craters partly exposed. Age
probably varies from place to place; may be as
young as early late Imbrian

Crater materials

Forms moderately steep walls and subdued, broadly hummocky

Forms low hills, ridges, broad hummocks; appears to be finely

Forms elongate ranges as long as 25 km and individual hills in

( ,
Scarp “
Line marks foot of scarp in pIa}@s unit. Barb points 2 | Crater materials Crater materials Terra material, undivided
downslope. Interpretation: Fault scarp é B3 ’ Characteristics Characteristics Characteristics
= g{ ple,, erater materials, undivided ple, erater materials undivided. Materials of craters with markedly Forms topographically rugged terrain, principally between craters
® = pler,, rim material, hummocky. Forms highly cratered, commonly incomplete raised rim to completely subdued rims; too small for subdivision of units Zuchius and Scheiner; also makes up discontinuous ring outlines of
R =< ‘ having very subdued rim crest plew, wall material. Occurs in subdued craters for which no more Schiller basin. Ridges generally round-crested; slopes apparently
Slump mass =~ ; plew,, wall material. Forms hummocky, irregular slope;s on which terrace remnants specific assig‘r.zment can be mad_e," has gene.'ra] range of cl_zaracterism's subdued by mantling matgrial, but reliefgreqter than on terra-mantling
Lina outlines malsrial which appeors to Kave moved ‘ Io}zly ‘[poo.rly (tlef‘z‘n;zd, S{'.ad'zla[.('thmm_els ldc;veloped to a maximum of wall material assigned specific ages within pre-Imbrian }T’a}tlerwl and elsewhere in terra. Albedo intermediate to moderately
downslope as a single mass. Arrow shows direction ‘ In‘t)ef'pi"éicaot‘:)i:)r;nu erial. Stmalar to unit plel, Intewrpretation
of movement L Materials of impact craters Oldest material exposed in quadrangle; mostly ancient crustal rocks
o1 2o [@ e 1o 10 @ broken and jumbled by formation of Schiller basin; some probably crater
) . ) material too old to be distinguishable. Smoother slopes may have thin
Schiller basin outline unmapped cover of terra-mantling material
Line marks approximate crest line of preserved seg- e
ments of basin-ring structures [
e s Crater materials
Buried crater rim crest = | Characteristics
Indicates approximate contact between topographic- < g | ple,, crater materials, undivided
ally expressed wall and rim of craters buried by ) | pler,, rim material, hummocky. Forms narrow poorly mappable, low rampart around i
regional units 3 54 crater Schiller S; rim crest discontinuous and wholly subdued _ "Albedo described qualitatively because mapped area
S plew,, wall material. Forms moderate to gentle slopes in Longomontanus; interrupted is in limb region of Moon where existing measure -
(¥ by broad hummocks and irregular terrace remnants; fairly heavily cratered. Mapped ments do not permit better definition. Nearer center
as buried in other craters of disk,units like map units Cs and Cd have typical
plef,, floor material. Ezxposed only in Longomontanus and crater west of Weigel B; normal albedos of 0.16 and 0.08, respectively; this is
similar to unit plef, approximate maximum range of albedo values in
plep,, peak material. Mapped only in Longomontanus; smoother than unit plep, Schiller quadrangle.
Interpretation
L Material of impact craters J
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GEOLOGIC ATLAS OF THE MOON

SCHILLER QUADRANGLE
1-691 (LAC 125)

GEOLOGIC SETTING

The Schiller quadrangle is in the southwest quadrant of the earthside hemi-
sphere of the Moon, about 600 km south of the Humorum basin. Cratered terra
occupies most of the quadrangle; the most prominent feature is the footprint-
shaped crater Schiller. A large area of plains, here called the Schiller plains,
occurs in the western part of the quadrangle, partly filling the Schiller basin, an
old structure defined by two rings of mountainous terra (Hartmann and Kuiper,
1962). Geologic units of regional extent unrelated to basins cover most of the
region, but some units and structures are related to the Orientale basin, more
than 1,000 km to the west-northwest.

STRATIGRAPHY

Because the quadrangle is far from the Mare Imbrium area where the lunar
time-stratigraphic sequence was defined (Shoemaker and Hackman, 1962) it is
difficult to assign ages to the stratigraphic units. The problem is dealt with by
use of a sequence of inferred relative ages for craters established by Pohn and
Offield (1970) on the basis of morphologic freshness. The sequence is divided
into morphologic stages assigned arbitrary numbers in a scale from 7.0 (youngest)
to 0.0 (oldest). These stages (not given numerically on the present map) are
here tentatively correlated with the established lunar time-stratigraphic sub-
divisions (Shoemaker and Hackman, 1962 as revised by McCauley, 1967a, and
Wilhelms, 1970). For this correlation, a crater-age number of 4.2 has been as-
signed to the beginning of the Imbrian Period, the time of formation of the
Imbrium basin, on the basis of the oldest craters superposed on the basin ejecta
blanket. The Imbrian-Eratosthenian and Eratosthenian-Copernican boundaries
are given crater-age numbers 5.5 and 6.0 respectively (slightly older than the type
craters), because changes in state of preservation of ejecta at those ages are
conspicuous. Informal subdivisions here defined, and used on the map, are early
and late Copernican and early and late Imbrian epochs (late Imbrian time begin-
ning with formation of the Orientale basin), and three intervals of pre-Imbrian
time, with boundaries arbitrarily set at 2.0 and 3.0 on the crater-age scale. The
complete correlation (numbers inclusive) is: Copernican Period, 7.0-6.5 (late), 6.4~
6.0 (early); Eratosthenian Period, 5.9-5.5; Imbrian Period, 5.4-4.8 (late), 4.7-4.2
(early); pre-Imbrian time, 4.1-3.0 (late), 2.9-2.0 (middle), 1.9-0.0 (early). The
geologic units of the quadrangle are assigned limiting ages on the basis of their
superposition relations with craters of known positions in the above numerical
scale and thereby are correlated with the standard lunar time-stratigraphic se-
quence.

Pre-Imbrian materials.—Blocks of mountainous terra (unit plu) occur in two
discontinuous rings which outline the Schiller basin. The extreme degradation
of the basin rings and of the craters superposed on them indicates that the basin
is the oldest structure in the quadrangle. Much of the south-central part of the
quadrangle is occupied by similar degraded mountainous terrain which may con-
sist partly of ejecta from the Schiller basin and partly of the ancient terra surface
on which the basin formed, presumably by impact.

Terra-mantling material.—Most of the terra in the quadrangle is moderately
cratered, with a gently rolling to finely and irregularly hummocky surface in the
intercrater areas. Material with this hummocky surface texture (unit It) partly
fills valleys along the bases of mountainous terra blocks. It also appears to
partly or completely cover rims of large degraded pre-Imbrian craters so that
much of their topographic expression is so muted that a rim unit cannot be mapped.
That this is an effect of mantling by a local superposed unit is indicated by
the fact that craters of apparently similar ages elsewhere on the Moon commonly
have distinet raised rims where such a hummocky surrounding unit is not present.
In the Schiller quadrangle, the older the crater, the lower its rim and the greater
the opportunity for more complete apparent mantling by materials deposited later;
few middle or lower pre-Imbrian craters have evident rims, and their walls also
appear to be mantled, whereas only the low parts of upper Imbrian crater rims
appear to be covered. The mantling material is inferred to have covered the floors
of many old craters and is mapped as patches, surrounded by younger plains
material, in some craters. The mantling material is believed to be mostly vol-
canic in origin, possibly ash flows of variable thickness. Source vents have not
been recognized but must be numerous to account for the great lateral extent of
the unit in this area and elsewhere to the east in the southern highlands. Part
of the unit may be colluvium of local derivation or a regolith developed essenti-
ally in place, but the general lack of topographically high source areas for a unit
of such extent, and its apparent early (and possibly early late) Imbrian age every-
where, based on crater superposition relations, reinforce the interpretation of
general volcanic origin.

In the northwest corner of the map, around the crater Noggerath and west of
the crater Schiller, part of the coarsely lineated material mapped as unit It re-
sembles material of the Orientale basin ejecta blanket (McCauley, 1968; Hartmann
and Yale, 1968) elsewhere named and mapped as the Hevelius Formation (McCauley,
1967b). The lineations mostly appear to be structural in nature and part of a
system of Orientale-basin radial “sculpture,” but some, particularly where they
have a slightly braided pattern, may be related to ejecta-blanket deposition. Part
of this terrain may be ejecta blanket deposits, as may some of the surface mantle
on the finely lineated and hummocky area east of Schiller; the distinction of pos-
sible eject blanket materials and unit It cannot be made with certainty from
available photographs.

Other probable volcanic mantling material occurs as small patches on the wall
of the crater Longomontanus and the rims of Zuchius and Bettinus; thus, the
material appears to be younger than Copernican craters and rays and is, there-
fore, the youngest material in the quadrangle.

Plains-forming material.—Materials with smooth, nearly flat surfaces (unit Ip)
partly fill most pre-Eratosthenian craters and occupy many topographic lows at
various levels in the intercrater areas. On these plains surfaces, small craters
(<1 km) are approximately twice as numerous as on mare surfaces of similar
age (as determined on the basis of crater-morphology distinctions);the plains
material also has higher albedo than the mare materials. These differences may
indicate that plains have abundant small volcanic craters on them and are of dif-
ferent composition than mare materials. The plains embay materials identified as
ejecta from the Orientale basin and form floors without visible structure in
craters whose walls are broken by structure related to the formation of the
Orientale basin. By tentative correlation of crater sequence and time-strati-
graphic units, this indicates a lower limit of late Imbrian time for the formation
of the plains. An upper limit of earliest Eratosthenian time is suggested by the
fact that no crater mapped as Eratosthenian is filled by plains material. Else-
where, similar plains materials have been considered (Howard and Masursky,
1968; Wilhelms, 1968) as ponded volcanic terra mantling materials (similar to the
unit here called terra mantling material), thick enough to cover underlying topog-
raphy and form smooth surfaces. In the Schiller quadrangle and elsewhere in
the southern highlands, however, a small difference seems indicated between ages
of the plains material and terra-mantling material (or its equivalent in other
areas). Some craters apparently are superposed on terra-mantling material, yet
are filled by plains material; moreover, terra-mantling material is structured and
the plains are not (although terra mantling material may be thin enough to show
underlying structure). Also, contact relations suggest sharp truncation and
embayment of terra-mantling material by the plains material. Therefore, the
plains material does not seem to be a ponded facies of terra-mantling material.
On the other hand, if plains material is a separate localized volcanic deposit, the
occurrence of so many individual source vents for it, only in topographic lows,
seems implausible. The problem remains unsolved.

A younger, darker plains unit (diagonal line pattern on map) covers most of
the Schiller plains. It is similar to mare units of the western part of the Moon
in its low albedo and low density of small craters. The low albedo of the plains
appears to extend across areas of gentle topography of Orientale satellitic ma-
terials and unit It in the Schiller plains, suggesting that dark material forms a
thin cover in those areas. Because of this the dark material is interpreted every-
where as a thin blanket of relatively young ash-flow and ash-fall material, cov-
ering older smooth plains material which fills most of the Schiller basin and
adjacent units of low topographic expression. Ridges and one possible dark-halo
crater within the dark-plains area may mark source vents for the dark material;
this association of features is similar to that in many mare areas (for example,
see Carr, 1966).

Crater materials.—Materials of craters of all ages occur in the Schiller quad-
rangle, and nearly all the craters are circular to somewhat polygonal. As discus-
sed above, the relative ages of these craters have been tentatively correlated by
means of morphology with the standard Moon-wide time-stratigraphic systems
of the U.S. Geological Survey (pre-Imbrian to Copernican).

Of particular interest are large clusters of craters and associated ejecta, especi-
ally those at the west edge of the quadrangle (units Iso, Ifo). These clustered
craters are identified as secondary craters formed by ejecta from the Orientale
basin because they are part of a radial array which extends hundreds of kilometers
outward from the basin ejecta blanket. Also, crater-age criteria indicate that
they are the same age as the basin and the blanket. Craters5 to 15 km in diameter,
of Orientale age but not necessarily in linear radial groups, are unusually abundant
in the quadrangle and probably are satellitic to Orientale. The Orientale basin
is inferred to have formed approximately in the middle of the Imbrian Period.

Schiller may not be an impact crater. Its elongate shape could be due to coales-
cence of two or three round impact craters, but this seems unlikely because doublet
craters of probable impact origin generally have some vestige of a wall between
them (Milton, 1968) and Schiller apparently lacks such a wall. The crater Schiller
is on a ring structure of the Schiller basin, and the axis of the crater is alined
with a poorly developed tectonic-grid direction, which is marked by the linear
ranges on its floor and the conspicuous trough extending to a smaller crater from
the southeast end of the crater. As Schiller appears to extend along a fault, it
may have formed as a single elongate volcano-tectonic feature or by the coales-
cence of two slightly elongate smaller calderas. If Schiller is a volcanic crater,
determination of its age by the age criteria used for impact craters may not be
valid. It is, however, older than unit It and still only moderately subdued in
appearance; this and superposition relations with craters of probable impact
origin indicate a late pre-Imbrian age. Crater Rost B and the craters on the
eastern rim of Schiller also may be of voleanic origin because of their association
with Schiller. The crater Scheiner B has unusual rim and central peak morphol-
ogy and may be volcanic. Small chain craters, also probably of volcanic origin
(unit Ich), occur east and west of the crater Scheiner.

STRUCTURE

Linear west-northwest-trending valleys are prominent in the west half of the
quadrangle. They are radial to the Orientale basin and are considered to have
been produced by vertical fault movements resulting from the basin-forming
event. Long narrow ridges on the Schiller plains alined with these structures
probably are volcanic vents localized by faults. A system of ridge and valley
lineaments of north-northeast trend is also best developed in the west half of the
quadrangle. The orientation of these lineaments suggests that they are lines of
radial structure associated with the Humorum basin. Others are concentric to
Orientale and may be related to that basin. The older, possible Humorum linea-
ments may have been reactivated by the Orientale event. Lineaments are much
less abundant and smaller in the east half of the quadrangle. The accompanying
figure shows the azimuth frequency distribution of lineaments. The two major
systems are apparent.

Low hummocky ridges and intervening valleys in the large clusters of Orientale
satellitic materials which occur in the Schiller plains area are also mapped as
lineaments. These may be structural in origin but are more likely depositional.
They probably formed by outward spray of ejecta in a herringbone pattern from
a linear focus of impacting material. Similar patterns are very clear in satellitic
materials around large fresh impact craters.
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GEOLOGIC HISTORY

The earliest decipherable event in the area was the formation of the Schiller
basin. Aside from formation of major craters such as Longomontanus, Clavius,
and Schiller, and possible faulting associated with the Humorum basin-forming
event, no major geologic event is recorded until Imbrian time, when widespread
mantling of the terra took place (unit It). In late Imbrian time much faulting,
cratering, and deposition of ejecta occurred as a result of the event which formed
the Orientale basin. This event was followed by the emplacement of smooth
plains materials which fill most older craters, the Schiller basin, and many low
areas in the terra. The last major event was the emplacement of dark material
as a surficial covering in the Schiller plains area. Formation of the crater Zuchius
in late Copernican time resulted in widespread distribution of fresh ejecta across
the southwest corner of the quadrangle. Still more recently, dark material was
emplaced in three small areas (unit Cd).

Impact cratering and mass wasting have occurred throughout the history of
the quadrangle, covering many surfaces with debris and exposing others. Bright
surfaces are probably areas where materials have been recently exposed; they are
mapped as unit Cs.
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