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Introduction:  Neptune's largest moon Triton is 

thought to be a captured Kuiper Belt Object (KBO) [1] 

and shares characteristics with KBOs. A good compar-

ison object is Pluto, a KBO slightly smaller than Tri-

ton. The primary volatile species at outer solar system 

temperatures (~40 K) are N2, CO, and CH4; all have 

been detected as atmospheric components and as ices 

on the surfaces of these two bodies [2,3]. Primary non-

volatile species are CO2 and H2O; these species have 

been detected on Triton [4] but not on Pluto [5]. An 

important link between the atmospheres and surfaces of 

these two bodies is the creation of ethane (C2H6) 

through photolysis and radiolysis of CH4 [6]. Ethane is 

non-volatile in the outer solar system and has been 

detected as ice on Pluto and Triton [7], with longitudi-

nal variability detected on Pluto [8]. This investigation 

aims to describe the longitudinal distribution of ethane 

on Triton. Comparing the variability of ethane across 

the surface to the variability of N2, CO, CH4, CO2, and 

H2O [9] will provide necessary insight into the atmos-

phere-surface interaction at work on Triton. 

Data & Method:  The 58 near-infrared spectra 

used in this investigation were obtained using the SpeX 

infrared spectrograph at NASA's Infrared Telescope 

Facility (IRTF) [10,11] and reduced as described in 

[9]. Additional spectra not described in [9] from 2010, 

2011, 2012, and 2013 were included. All reduced spec-

tra can be found at www2.lowell.edu/users/grundy/ 

abstracts/2010.Triton.html. The raw spectra were ob-

tained using the cross-dispersed mode with the 0.3" slit 

on SpeX (λ/Δλ~1300-1400) and cover the wavelength 

range 0.8-2.43 μm [9]. 

The 58 individual spectra were divided into six 

evenly-spaced 60° longitude bins (0°-60°, 60°-120°, 

etc.). A weighted average was performed on the albedo 

values within each wavelength interval in order to pro-

duce an average spectrum for each longitude bin. To 

get a rough idea of the abundance of ethane in each 

longitude region, equivalent widths of the 2.405 μm 

ethane band were calculated. Ethane and 
13

CO have 

overlapping absorption bands at 2.405 μm, but it has 

been reported that the band is almost entirely due to 

ethane absorption [12]. A line was fit to the continuum 

on either side of the ethane band at 2.3984-2.4005 μm 

and 2.4104-2.4126 μm. The spectrum was then normal-

ized to the best-fit line. The equivalent width was cal-

culated by integrating one minus the normalized albedo 

over the band width (2.4005-2.4104 μm). 

Results & Discussion:  Preliminary results indicate 

that the maximum ethane absorption occurs between 

180° and 240° longitude. Since Triton is tidally-locked 

to Neptune, this corresponds to the anti-Neptune face, 

the same approximate region of a slight peak in CO2 

and H2O absorption [9]. The sub-Neptune face (cen-

tered at 0°) shows peak N2, CO, and CH4 absorptions 

[9]. The non-volatile ices, CO2 and H2O, show minimal 

longitudinal variation and may be the substrate beneath 

a volatile ice veneer. These non-volatile ices may only 

be visible on Triton due to a deficiency in volatile ices. 

By comparison, CO2 and H2O are not detected on Pluto 

[5], possibly due to nearly complete surface coverage 

by volatile ices. The abundance of volatile ices on the 

sub-Neptune face of Triton may be due to outgassing 

of volatiles from the interior. Geysers have been previ-

ously detected near Triton's South Pole in Voyager 2 

data [13]. Conceivably, geysers may be more frequent 

on the sub-Neptune face compared to the anti-Neptune 

face of Triton. If this is the case, then more volatiles 

are outgassed onto the sub-Neptune face and travel 

relatively short distances before depositing onto the 

surface. Ethane formed in the atmosphere has the abil-

ity to travel the entire circumference of Triton but is 

only detected on the anti-Neptune face due to de-

creased concealment by volatile ices. 
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