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Asteroid 243 Ida differs from 95 1 Gaspra in a number of fundamental ways, both in its 
observable physical properties and in its setting among impacting populations of smaller bodies. 

(a) Ida is much larger than Gaspra (about 56 km long), although similarly elongated and 
irregular in shape El]. Impactors of a given size are likely to produce different sized craters on Ida 
than on Gaspra, and to have different ancillary effects, such as jolting other portions of the surface 
[2]. The irregular shape suggests for Ida (and maybe even for Gaspra), a global structure of large 
solid blocks underlying rubble and regolith. 

(b) Ida is a member of a dynamical family, the prominent Koronis family, while Gaspra is 
not. Family membership places constraints on Ida's formation and lifetime: According to 
estimates of the time for collisions to erode and difise the Koronis family so it would be 
indistinguishable from the background population, the family must be less than about 1.5 Byr old 
[3]. (Observed rotation rates suggest an age limit of c4 Byr [4], although that result is referenced 
as <1 Byr in [I].) The family probably does not contribute significantly to the total population 
impacting Ida (unless the family has a grossly disproportionate number of members too small to 
see [5]). 

(c) Ida has a satellite, Dactyl, whose existence places specific constraints on the collisional 
history of Ida. A process, such as an impact event, by which Dactyl was liberated from Ida and 
placed into orbit is difficult to imagine. More likely, Dactyl is a primordial companion, bound to 
Ida since the disruption of their common source, the Koronis parent body [6]. An object of 
Dactyl's size is unlikely to survive impact disruption for more than 108 yr, which is at odds with 
some estimates of the age of Ida (- 1 Byr according to [I]) based on interpretation of the crater 
statistics. Due to the shape and rotation of Ida, the observed orbit of Dactyl is unstable on time- 
scales <1 yr unless the mass density of Ida is well below 3 gm/cm3 [7]. 

(d) Ida is located closer to the center of the main belt, so approximately 40% more asteroids 
cross its orbit than cross Gaspra's. The impact frequency is probably proportionately higher, 
assuming that the observable larger asteroids provide a measure of the relative numbers of small 
impactors [8]. 

(e) Because Ida's orbital eccentricity and inclination are unusually small, impact velocities are 
generally low on Ida, with an average value of 3.55 km/sec [8], compared with 5.0 km/sec for 
Gaspra [8]. 

(f) The size distribution of craters is markedly different on Ida compared with Gaspra. The 
area density of craters with diameter larger than 200m is similar on both bodies, but there are five 
times as many craters (per unit area) larger than 1 km on Ida than on Gaspra [I]. 

(g) Large concavities on Ida, with dimensions comparable to those of the asteroid (several 
nearly 10 krn in diameter or larger), have the appearance of impact craters. Proportionately large 
concavities on Gaspra do not have the familiar look of craters, but may well be craters nonetheless 
[2]. For craters larger than 3 km, we count a similar number per unit area on Ida compared with 
the estimate for Gaspra in 121; The largest craters on Ida (4 - 10 krn diameter) follow 
approximately the same power-law size distribution as smaller craters, while on Gaspra the largest 
ones (1 - 4 km) were over-abundant relative to an extrapolated power law. 

(h) Ida is one of the fastest rotators among known asteroids [9], with a period of only 4.63 hr. 
Combined with Ida's elongated and irregular shape, this rotation yields a complex dynamical 
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environment that can have significant effects on the transport and distribution of impact-derived 
ejecta [lo]. These dynamical effects can explain the observed spatial distribution of boulders over 
the surface of Ida [l l] ,  as well as the transport of ejecta between Dactyl and Ida [12]. 

A scenario for the collisional history of Ida must account for its differences from Gaspra, 
while invoking a consistent physical model. Hydrocode simulations of impacts [13] have been 
used to determine crater sizes for a given impact on Ida 1141, as well as the extent of erasure of 
small craters by global jolting of the entire surface, a process discussed in [2]. We model 
evolution of the crater size distribution based on the hydrocode results, and including the removal 
of all smaller craters in the immediate vicinity of an impact site and the "sandblasting" removal of 
large craters after enough smaller ones have saturated them. We assume the same impacting- 
population size distribution as fit with the Gaspra scenario described in [2], augmented by 40% in 
impact frequency (d, above) and reduced in impact velocity (e, above). 

We find that the observed size-frequency distribution for craters on Ida closely fits a 
steady-state reached in our simulation for bombardment lasting 1 Byr or longer. Thus, it is 
consistent with constraints on the age of the Koronis family (b, above). The observed size 
distribution is also close to what ow simulation reaches 50 Myr after starting as a tabula rasa, so it 
may be consistent with the age suggested by the lifetime of Dactyl, as well. However, at that 
point in the modeled evolution the crater population is very close to the total produced, i.e. there 
has been little subsequent erasure. That result may be inconsistent with the observation that most 
craters on Ida are degraded with only about 10% appearing very fresh [I]. After 50 Myr, the 
model crater population increases above the numbers observed on Ida, decreasing to the steady- 
state value after a billion years, as large craters erase smaller ones. The billion-year-plus age 
implied for Ida means either that Dactyl's survival since Ida's formation is fortuitous, or else 
Dactyl in its current form is younger than Ida, perhaps a remnant of an earlier disrupted satellite. 
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