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Introduction: The InSight mission landed in 

Homestead hollow (4.50° N, 135.62° E), a degraded 

impact crater in a broad volcanic unit in Elysium Plani-

tia [1-6]. The hollow (Fig. 1) lies at the most degraded 

end of a crater degradation continuum where Class 1 

craters are pristine and those severely degraded and 

nearly unrecognizable are Class 8 [5].  

 

Figure 1. The InSight lander in Homestead hollow (red 

dashed line). The lander solar panels span 6 m. Other 

craters (white dashed lines) include Corintito (C), The 

Puddle (TP), Kettle (K), and Peekaboo (P), and a ~15 

m-diameter degraded hollow (yellow dashed line). The 

solid red line is the eastern boundary of Rocky Field. 

HiRISE ESP_061684_1845 (0.25 m/pixel). North is 

up. NASA/JPL-Caltech/Univ. of Arizona. 

The pristine crater was 3-4 m deep with a ~1 m 

raised-rim and formed ~0.4-0.7 Ga into ~3 m impact-

generated regolith [2-5, 7, 8]. Ejecta of coarse and 

mostly fine fragments surrounded the crater to ~1 di-

ameter (D) [9]. By contrast, the hollow is now 27 m 

across, lacks a clear raised-rim, and the interior is ~0.3 

m below the surrounding plains [5]. The hollow interi-

or slopes <3° SE and is dominated by sand-to-pebble-

sized fines [2, 10, 11] punctuated by isolated grav-

el/pebbles/cobbles [2, 3, 6, 8]. There are ~2-3 times 

more pebbles/cobbles (>2 cm) per m2 on the west side 

of the hollow (Figs. 1 and 2) dubbed “Rocky Field” [2, 

6]. The formation and survival of Rocky Field con-

strains when Homestead hollow was degraded.  

Summary of Degradation Processes: HiRISE 

(0.25 m/pixel scale) and lander images (up to 1 

mm/pixel scale) identify ongoing eolian and impact 

activity in/around the hollow. The distribution of these 

landforms/materials and the morphology of rocks give 

clues regarding degradation processes [2, 5, 6, 10].  

 

Figure 2. Homestead hollow’s mostly rock poor interi-

or contrasts with the rockier edge (purple dashed line). 

The green line is the boundary of Rocky Field (see Fig. 

1). Evidence of ongoing eolian and impact degradation 

includes sand sheets/bedforms (red arrows/labels) and 

probable impact craters (yellow arrows/labels), View 

from 90° to 190°. Corintito is 19 m away. IDC Mosaic 

D_LRGB_0014_RAS030100CYL_R__SCIPANQM1. 

The pristine ejecta around Homestead hollow was 

in disequilibrium with local geomorphic thresholds [6, 

8] and enabled relatively rapid degradation by mostly 

eolian, and lesser impact and mass-wasting processes. 

The result was a stripped rim and mostly infilled interi-

or. Pulses of lesser degradation occurred during im-

pacts in/near the hollow that emplaced rocks as ejecta 

and provided small inventories of fines for infilling.  

Origin of Rocky Field: The approximately circular 

morphology of the hollow coupled with the cross-

hollow extent of Rocky Field (Fig. 1) makes it unlikely 

the field is an irregular or offset portion of the original 

hollow rim or interior terrace created by impact into 

variable regolith materials [3, 5]. Moreover, the cm-to-

dm size of fragments comprising Rocky Field rules out 

transport by eolian processes and the absence of signif-

icant slopes, together with no systematic decrease in 

apparent rock size interior of the rim, argues against a 

distribution related to recent or past mass wasting.  

Rocky Field could be ejecta (continuous, discontin-

uous, or ray) related to a nearby impact post-dating 
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hollow formation. Craters <10 m are too small to gar-

den to sufficient depth in/through the ~3 m regolith to 

eject abundant rocks and would need to have formed 

close to the hollow. Larger craters, however, could 

access/eject larger rocks and be located farther away.  

If the rocks forming Rocky Field are part of a con-

tinuous or discontinuous ejecta deposit, their occur-

rence on the western part of the hollow (Figs. 1 and 2) 

suggests any source crater would lie to the west and 

Homestead hollow would most likely be within ~1D of 

the parent crater [9]. By contrast, if Rocky Field is part 

of an ejecta ray, the source crater would be expected to 

be to the north or south of the hollow and up to ~3D 

from the parent crater [9, 12]. Using these criteria, we 

searched for candidate younger craters that could have 

sourced Rocky Field, where younger craters were those 

having experienced lesser modification than Home-

stead hollow, recognizing some larger, more pristine 

craters have larger scale morphometric attributes that 

will survive when equivalent degradation would de-

stroy the same features at smaller craters.  

 

Figure 1. The approximate limit of continuous ejecta 

around craters (yellow/older vs. red/younger) near 

Homestead hollow (thicker white outline). Class num-

ber refers to degradation state [3, 4, 5, 7]. White circles 

denote other craters >20 m in diameter. The yellow/red 

dot is InSight. Rocky Field’s origin is consistent with 

ejecta arriving from either of three craters W-NW of 

the hollow. HiRISE ESP_057939_1845 (0.25 m/pix). 

North is up. NASA/JPL-Caltech/Univ. of Arizona. 

Younger craters 400 m ESE, 700 m ENE, 440 m N, 

and 250 m S of the hollow (Fig. 3) were ruled out as 

Rocky Field sources as they are in the wrong direction 

and/or too far to source the field as ejecta or a ray.  

Several craters, however, are possible sources of 

Rocky Field (Fig. 3). The first is a similarly degraded, 

but slightly younger ~15 m-diameter Class 8 craterform 

~15 m W of Homestead hollow. The crater may have 

ejected rocks, but Rocky Field is up to ~1.5-2.0D be-

yond its rim and it is unclear whether discontinuous 

ejecta would reach that far. Any rays associated with 

the crater would likely be orthogonal to Rocky Field.  

The second crater is 110 m-diameter and ~280 m 

NW of Homestead hollow, is Class 5 and slightly 

younger than the hollow, and likely formed ~400 Myr 

[4, 7]. The crater is too far to have emplaced ejecta, but 

a ray might have reached the hollow with an orientation 

possibly matching the boundary of Rocky Field.  

Finally, a degraded ~100 m-diameter Class 6 im-

pact structure 100 m NW of Homestead hollow is like-

ly ~0.1 Ga younger than the hollow [4]. Homestead 

hollow is ~1.2D from the crater and Rocky Field may 

fall within the range of the discontinuous ejecta deposit 

[9, 13], thereby making it the best overall candidate 

source crater for the origin of Rocky Field. 

All viable source craters for Rocky Field are nearly 

as old as Homestead hollow, thereby requiring em-

placement of the constituent fragments early in hollow 

history and after most hollow infilling had occurred. 

Hence, degradation during the first ~0.1 Ga of hollow 

history was responsible for the most modification. By 

contrast, the continued exposure of Rocky Field points 

to much slower degradation and minimal additional 

infilling over the bulk of the 0.4-0.7 Ga hollow history. 

The stability of the current surface is highlighted by the 

occurrence of a duricrust capping the hollow fill creat-

ing a stable present-day surface that further sequesters 

infilling sediments. The degradation sequence at 

Homestead hollow is like that established at the Spirit 

rover landing site in Gusev crater [14-16] and points to 

the importance of eolian, and lesser impact and mass-

wasting process in degrading broad volcanic surfaces 

on Mars over the past ~3 Ga. 
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