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Introduction:  A sequence of images taken by Voyager 

2 in August 1989 show a previously undescribed transit of 
the shadow of the small inner satellite Despina across the 
disk of Neptune.  Despina itself is visible off the disk until it 
crosses the limb at the end of the image sequence to begin its 
own transit.  Here the images are described, with comments 
on the possibility of other observations or applications of this 
observation. 

Voyager Images:  Because of the orientation of the 
Neptunian equator at the time of the Voyager 2 flyby (closest 
approach on 25 August 1989), no satellite or ring shadows 
were reported on the planet at the time.  Despina was discov-
ered late in July 1989 in Voyager approach images [1].  The 
moon is elongated and roughly 180 by 130 km across, orbit-
ing at a distance of 52525 km from Neptune’s center of mass 
with a period of 0.335 days (about 8 hours).   

The transit images were taken 9 minutes apart on 24 Au-
gust 1989.  They are wide angle frames C1138023, 
C1138034, C1138045 and C1138056 from a color sequence 
of Neptune’s atmosphere.  When lines truncated by image 
compression are restored the multispectral sequence can be 
used to generate approximately true-color images of the 
planet’s cloud tops.  Figure 1 shows enlargements of the 
shadow images and nearby reseau marks.  Figure 2 shows 
enlargements of the satellite images, with the last beginning 
to cross the disk.  Figure 3 is a composite of all of these im-
ages, with Despina artificially brightened.  This image was 
highlighted by the Planetary Society [2] and NASA God-
dard’s Astronomy Picture of the Day [3]. 

The shadow images in Figure 1 (enlarged 2x for clarity 
and contrast enhanced) reveal a shadow significantly brighter 
than the nearby reseau marks, and therefore easy to distin-
guish even without their motion from frame to frame.  The 
satellite images in Figure 2 are more affected by compres-
sion artifacts.  Only the last, the one showing Despina over 
the disk of Neptune, lies outside the compression artifact 
(truncated line) region.  The satellite is about 4 pixels across 
and is seen at a low phase angle so no surface markings or 
shadings are visible.  The first three images of Despina are 
hard to pick out among the truncated lines.  Here they are 
enlarged and highly contrast enhanced.  The first is almost 
hidden by a reseau mark. 

Possibility of additional observations:  This transit 
may have escaped notice at the time of the encounter be-
cause the images were taken for atmospheric rather than 
satellite studies [2].  That suggests that other transits or 
shadow transits might also be found in Voyager 2 images of 
Neptune.  Despina itself or its shadow should appear in ear-

lier approach shots at intervals of one orbit period.  The 
Voyager images have been searched for earlier detections.  
Shadows are seen in images C1137035 and C1137046, and 
more may yet be found.  Other satellite detections are likely 
to be very limited.  Any satellite outside Despina’s orbit will 
not transit the disk itself.  Galatea, at an orbital radius of 
61950 km and slightly larger than Despina, may be just too 
far out to transit, but its shadow might graze the northern 
limb of Neptune.  The geometry has not yet been examined 
in detail to test this.  The near-limb location may interfere 
with its visibility.   

Satellites interior to Despina would transit and cast shad-
ows on Neptune, but the two known interior satellites, Tha-
lassa and Naiad, are smaller than Despina.   Their disks and 
shadows would only be about two pixels across, making 
identification much harder and probably impossible within 
the truncated line region of a compressed image.  The likeli-
hood of discovering new satellites in such images is remote, 
unless by chance it happened to fall within a narrow angle 
frame. 

The possibility of ring shadows may also be considered.  
The densest parts of the Neptunian ring system, the arcs in 
the Adams ring, are slightly further from the planet than 
Galatea.  Any shadows would fall almost at (if not beyond) 
the limb in views like these of Despina.  If by chance an 
image was taken when a ring arc was casting its shadow, the 
low contrast of Voyager images and the near-limb location 
make it exceedingly unlikely that anything could be seen.  
Shadows of the inner rings (Arago, Leverrier, Galle) would 
be better placed on the disk, but their faintness rules out any 
chance of observing a shadow in Voyager images.  Such 
observations would probably be feasible with a modern 
imager on a future orbiter. 

Applications:  These observations, especially if they can 
be extended back in time, may lengthen the observation pe-
riod for Despina and allow refinement of its orbit.  They may 
also contribute to an improved shape model of this tiny 
moon. 
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Figure 1. Shadows of Despina  
 
 
 
 
 
 
 
 
 
 
Figure 2.  Images of Despina (arrowed) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.  Composite image by T. Stryk showing 

Despina and its shadow in four time steps.  Despina 
has been artificially brightened to aid visibility. 
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