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Introduction:  Pluto is the largest of the transnep-

tunian objects (TNOs), a group consisting of thousands 
of objects that populate the ‘third zone’ of the Solar 
System, after the terrestrial and giant planet zones. 
Because of its location and size Pluto offers the unique 
advantage of having been investigated both as an unre-
solved point of light, i.e., as a TNO, and recently, as 
the target of the New Horizons flyby, close up with 
high spatial resolution and spectral mapping. 

 Pluto has been observed over time with 
ground-based instruments that have yielded an overall 
preview of a varied world with intriguing variations in 
albedo and subtle but important spectral changes. The 
ground-based observations have given us tools to 
gauge the importance of the observed changes by 
providing temporal and therefore contextual infor-
mation to the in situ data that New Horizons provided 
during the 2015 flyby. 

 The Pluto flyby has confirmed the previously 
predicted variations in albedo, so far paralleled in the 
Solar System only by Iapetus, and has also linked them 
to impressive geological and compositional features 
that herald processes that could not have been foreseen 
with only remotely sensed data.  

Spectral Data Before and After New Horizons:  
When comparing spectral data obtained before and 
after the New Horizons flyby it is evident that only 
high spatial resolution can yield the information need-
ed to constrain the physical and geological properties 
of the surface. This is demonstrated clearly in Figure 1 
where ground-based spectra taken over the time span 
2001-2012 with IRTF/SpeX [1] are compared to those 
obtained in situ during the flyby [2]. For instance, the 
spectrum taken by [1] (Fig. 1, green spectrum on the 
left bottom panel) provided a good view of Cthulhu, 
corresponding to the New Horizons spectrum marked 
by the letter ‘c’ (Fig 1, right side). However, because 
ground-based spectra represent an entire hemisphere of 
Pluto, this spectrum includes a wide variety of terrains. 
Further, much of Pluto’s surface is rich in CH4, whose 
spectral signature is dominant over that of the almost 
featureless dark material, and even that of the icy re-
gions where the much weaker N2 and CO absorption 
bands occur. It is partly for this reason that data taken 
with only hemispheric resolution before the flyby show 
relatively little spectral variation, hinting at a degree of 
homogeneity that is not representative of the great va-

riety seen with the spatial resolution achieved in the 
New Horizons data. 

Conclusions:  From the comparison of data taken 
before and after New Horizons one of the takeaways is 
that subtle longitudinal variations in ground-based data 
can correspond to dramatic variations at regional 
scales. While the amount of information provided by 
New Horizons on Pluto is immense its impact on the 
rest of the TNOs future data gathering is also very im-
portant. We present what we have learned in the com-
parison of before and after New Horizons observations 
and we draw conclusions on how we should proceed 
with future observation planning of TNOs. 
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Figure 1.	Left top panel: Geographical location of the 
spectra considered in this work. Left bottom panel: 
Ground based observations of Pluto taken in the time 
period of 2001-2012 [1]. Right panel: spectral averages 
of pixels sampled in the regions marked on the map 
with corresponding letters [2]. 
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