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Introduction: The Galileo spacecraft has provided 

the highest resolution images of Europa to date. These 

images revealed a geologically active moon with a sur-

face replete with “chaotic” terrain and “lenticulae’, 

subcircular pits, spots, and domes that are approxi-

mately ~10-15 km in diameter [1-3]. A subset of domes 

on Europa do not reflect the character of the surround-

ing terrain and may have been emplaced via the erup-

tion of viscous fluids from the interior [4-7] (Fig. 1). 

These candidate cryovolcanic domes are the focus of 

our study. The physical characteristics of cryovolcanic 

domes serve as important inputs to analytical models 

that explore their formation [4, 7]. Here we present 

new measurements of heights and diameters for candi-

date cryolava domes on Europa. These measurements 

will serve as inputs to models that will shed light on 

cryolava dome formation on Europa. 

Method: Domes that were imaged during Galileo’s 

E6 orbit of Europa were the focus of this study. Photo-

clinometry was used to obtain topography near the 

Conamara region, centered at approximately 10°N lati-

tude and 271°W longitude. Data was extracted from a 

300 km x 300 km mosaic with a resolution of approxi-

mately 180 m per pixel. 38 candidate cryovolcanic 

domes from this region were selected as part of this 

study. These domes were selected based on their dis-

tinct morphologies, including lobate margins and 

smooth surfaces that do not possess the character of the 

surrounding terrain (Fig. 1). Domes where character-

ized based on their dimensions, location, proximity to 

other geological features (e.g., ridges,) and surface 

morphology (e.g., smooth or mottled). 

Background Slope Subtraction. A substantial num-

ber of candidate cryovolcanic domes in Europa’s E6 

region are situated on slopes or within topographic 

lows. Background slope subtraction was therefore im-

plemented in order to ensure that measured dome 

heights were accurate. Dome profiles were created us-

ing the 3D analyst tool in ArcGIS. Multiple profiles 

were created across each dome, enabling the regional 

slope to be determined (Fig. 2). This slope was then 

subtracted to give a more accurate height value for 

each dome (Fig. 2). This process is summarized in Fig. 

2. Background subtraction was performed two to four 

times for each dome, depending on its symmetry. Thus, 

any given dome could have two to four different appar-

ent height values. Dome heights were obtained by av-

eraging these values. We note here that background 

subtraction preserves small scale topography on top of 

each dome, which ultimately affects reported dome 

heights.  

Calculating Dome Diameters. Three different 

methods were used to calculate the average diameter of 

the domes. The first method involved creating five 

distinct profile lines across each dome and taking the 

average of all of the profile lines. The second method 

involved taking the average value of the largest and 

shortest possible profile lines that could be made with-

Figure 1. Putative cryovolcanic domes on Europa. These domes have 

been catalogued in terms of dimensions, location, and morphology in 

the database that was created in this study. 

Figure 2. Background subtraction on a single profile line across 

the dome shown in Fig. 1a. (a) shows the profile of the dome be-

fore background subtraction. The gray line in graph a represents 

the slope of the region. (b) Dome profile after regional slope sub-

traction, enabling a more accurate apparent height to be deter-

mined. 
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in the boundaries of each dome. The third method as-

sumed that each dome was a perfect circle. In this case, 

a shapefile was created in ArcGIS to cover the entire 

surface of the dome. From this shapefile the area of the 

dome was calculated. The dome’s diameter could then 

be obtained by solving for the radius in the equation for 

the area of the circle. In an effort to keep the amount of 

error introduced into our measurements low, we chose 

the first of these methods as a reliable determination of 

dome diameter. The diameter values obtained via this 

method will be used in continuing efforts to model cry-

ovolcanic dome emplacement.   

Additional dome characteristics were also included 

in the database created during this study, such as: the 

slope of the background terrain,  dome perimeter, area, 

maximum elevation, minimum elevation, range of ele-

vation, location (i.e., latitude & longitude), proximity 

to other geological features, and surface roughness.  

Results: This study resulted in the creation of a da-

tabase containing extensive quantitative and qualitative 

information for 38 putative cryolava domes. Dome 

heights obtained in this study were somewhat smaller 

than expected, while dome diameter values were typi-

cally in agreement with values from previous studies 

[e.g., 4, 6] The maximum height of the candidate cry-

olava domes we analyzed was 228 m, while the mini-

mum height was 35 m. The average dome height in our 

sample was 81 m. The maximum and minimum dome 

diameters were 16.2 km and 3.6 km, respectively, with 

an average diameter of 7.6 m.   Dome heights and di-

ameters obtained in this study are compared to the 

dome heights and diameters obtained in [4] in Table 1. 

11 candidate cryovolcanic domes were analyzed in [4]. 

Background slope subtraction  

was not performed in [4], hence the difference in 

reported dome heights between the two studies. On 

average, the dome heights obtained in this study differ 

by about 18% from the dome heights reported in [4]. 

With the exception of dome b (Fig. 1) dome heights in 

this study were all less than those reported in [4]. 

In addition, dome diameters obtained in this study dif-

fer from those  reported  in [4] by about 17%.   

Discussion: This study resulted in the creation of a 

database containing extensive quantitative and qualita-

tive information for 38 putative cryolava domes on 

Europa. Dome heights obtained in this study were 

somewhat smaller than expected, while dome diameter 

values were typically in agreement with values from 

previous studies. Future work for this project will in-

volve characterizing candidate cryolava domes on Eu-

ropa from Galileo’s E15 and E17 orbits. This larger 

sample size will reveal  if and how the cryolava domes 

morphologies vary based on their locations on Euro-

pa’s surface. 
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Dome Longitude Latitude Height 1 (m) Height 2 (m) Diameter 1 (km) Diameter 2 (km) 

a 274° W 7° N 63 80 6.0 5.7 

b 275° W 7° N 88 70 7.0 5.1 

c 275° W 6.6° N 73 75 5.5 4.6 

d 271° W  12° N 47 60 9.1 9.7 

e 275° W 16° N 64 n/a 15.9 n/a 

Table 1.Comparison of dome properties from this study with those from [4]. Height 1 and Diameter 1 refer to the measurements obtained in 

this study, while Height 2 and Diameter 2 are those from [4]. Domes a, b, c, d, and e refer to the domes in Fig. 1. Though we calculated 

these properties for 38 domes, the table below is just a sample of the database. 

3264.pdf50th Lunar and Planetary Science Conference 2019 (LPI Contrib. No. 2132)


