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Oh'SERVATIONS: Analysis of the Vencra 1 5 / 1 6  da ta  intlicatcd tlic existcncc of abuntlant srnall volcanic ctlificcs, 

each 5 2 0  km diameter ,  interpretetl to  be prctlorrrinantly sliieltl volcanocs [ I  , 2 ]  ant1 occurring sci~tlcrct l  tllt .t>t~gllot~t 

the  plains terrain,  most commonly in eqi~itlimensional clusters. In the Magcllan d a t a ,  Ilicsc clusters of gr.calcr tlian 

average concentration of srnall volcanic edifices a r c  called "sliieltl ficltls". A typical sliicltl ficltl consists of volcanocs 

numbering -102 ant1 ranging in density f r o m  4 to 10 cclifices pcr 103 krn2 within a n  arca that  covcrs 21 04 kni2. Most  

of these fields a re  roughly equant  in outline but a small percentage are clongntc or  consist of tlilfuse concentrat ions of 

edifices over larger a reas .  'I'ypical field diameters nlost commonly range from 60  to 300 k m ,  with a niotlc at -100 kni 

(Fig. I ) .  T h e  volcanic edifices a re  generally 5 1 0  ktn in diameter, ant1 are prctlolninantly ratlar-briglit :~ntl shicltl- 

shaped in profile with a single summit  pit [3 ] .  A small numbcr of fieltls a rc  cornposctl prctlominnntly of a less 

common edifice type such a s  radar dark sliieltls, etlifices with ~ .a t la r  h~.ight aurcolcs or  I i ;~los,  clorigatctl 

"anemone"-type small sliieltls, o r  dornical profile etlifices. I'lrc radar I,riglit or ra(lilr dark rnatcrial loc:~lly s u r r o ~ ~ n c l -  

ing shield field etlifices, which sometimes covcrs local s t ruc t i~ra l  l incari~cnts ,  is intc~.pretctl to rcprcscrrl associatctl 

volcanic material ,  probably thin lava flow units ,  although minor arnounts of ash or cintlcr may protluce a vcry thin 

local veneer in some areas [ 3 ] .  If the  visible flow ficltls associatctl with sonic sliieltl fields arc of avcrngc size, then tlic 

a rea  o f  resurfacing associatctl with a sliieltl ficltl appears  to  bc comparablc to  t l i i~t  of tlie area of a single I;rl,gc volcano.  

~>ISTRIBUT!ON: 5 5 3  shield fields have been iclcntificd in tlic catalog ol volcanic features [ 4 , 5 1 .  A contour rnap 

of sliieltl field density is shown in Fig. 2 .  70% of shieltl ficltls occur on 5 0 %  of the sur.facc of Venus.  Sliicltl licltls a r e  

somewhat more  distributed over the  surface than a rc  Iargcr volcanic fca turcs [4 ,5  1 ;  Iiowevcr, Magell;in g l t~ha l  analysis 

has  confirmed the previous observation m a d e  from the Vcricra da ta  set [ I  1, of two tlorninant global concentrat ions.  

Density within these concentrat ions ranges from 2 to  7 fieltls per 106 kt112. 'l'licsc two rcgions also sllow Iiigli con- 

centrat ions of all volcanic features [ 6 , 7 ]  ant1 have been informally namctl thc  Oeta-Atla-'l'liemis, "I%A'l'" rcgion,  

centered a t  longitude 250° ,  anti the  Alpha-'Tellus-I'ctlius, "A.I'TV rcgion, ccntcred at l o n g i t ~ ~ t l e  80'. I.:~rgc num0ers 

of shield fields appear  to  define tlie margins of the  OA'l' a r e a ,  rather  than rhc ccntcr;  ant1 occilr east of tlic ccntcr of 

the  ATT region. Magellan has  also confirmed tlic previous observation hasctl on  Vcncra tlata [ I  I tliat srri:rll volcanocs 

d o  not  occur in large numbers in tlie areas tlominatctl by ritlge belts o r  in tlic vcry lou~cst 01. vc1.y h ig l ic t  elc~.~ntioris on  

the  planet .  59% of shieltl fields occur in elevations between mean planetary ratliils ant1 2 krr i  allo\:c rncan p l ;~nc ta~ .y  

radius,  3 6 %  occur in regions mcan  planetary radius in clcvation, ant1 only 5 %  occur in rcginns 2 2  k111 ;~l>ovc tiican 

planetary radius. Fields a r e  cornrnonly spatially associatctl with larger volcanic features.  Sliicltl ficltls f r -cq~~cnl ly  occur 

within the  inner rings of corona ;  a n d  those associatctl with large volcanocs oftcn occur arountl thc tlictal ctljics o f ,  a n d  

occasionally a re  surroundetl by ,  t h e  ratlial lava flows forming the  volcano flanks, \>nt they also occur near tlic sunirriit 

of a few large volcanoes. 

IMPLICATIONS:  Fig. 3 shows three possi t~le modcls for the origin o f  shicltl fieltls: (I  ) they a re  "i:;lantlsW of 

higher topography subsequently surrounded by latcr plains material; ( 2 )  they rcprcscnt the arca of :I rcgion of 

anomalous  melting; a n d  (3)  they represent tlic area of a magma reservoir. Motlcl 1 woultl imply t l i : ~ !  thc  liclds 

represent  portions of a n  abuntlant  "layer" of stiiall ctlificcs producctl glol~ally in an carlicr pcriotl of glcatcr  sniall 

shield protluctivity and  tha t  there has been a cliange in cruption stylc with plainc formation occurring p~ctlorninantly 

after  t h e  production of the  small edifices. This wot~lt l  explain the cquant aspcct of most ficltls; houcvcr sornc ficltls 

sliow associated flows superimposed on  sur~.ounding plains ant1 the  rnanncr in which shieltl ficltls appcar  to  cover local 

s tructural  pat terns suggests t h a t  they a re  associated with plains-forming material thcn~sc lvcs .  In atltlition, local 

stratigraphic relationships sliow tha t  there is a range of sliieltl fieltl ages in relation to  llic surrounding regional plains 

units a n d  the  associated larger volcanic ieaturcs,  implying tliat shicltl formation (lid not occur planet-wide a s  a single 

event. Models 2 a n d  3 imply that  t h e  fieltls represent a reas  of melting anonialics. Motlel 2 implies that  tlic a rea  of 

t h e  field is controlled by the  ex ten t  of the  region of melting. A variatiori of h.lotlel 2 uses small rescrvoirs to  explain 
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local groups and alignments of edifices or differences in edifice type clue to variations in eruptive style or melt 

chemistry. Model 3 implies that the area of the field is controlled by the areal extent of a magma rescrvoil.. 'l'he areal 

shape and density of most shield fields could be explainctl by postulating a shallow regional reservoir or trap located 

between the melt source region and the surface ancl approximately equal in size to the areal extcnt oI tlic field. Given 

the stratigraphic evidence of the range of shield field ages, moctels 2 and 3 are favored over motlel 1 for most cases. 

Whether the shape and size of a field reflects the area of the melt anomaly or the area of a reservoir is clifficult to 

determine. The formation of a field of small volcanoes, rather than a single large volcano, must imply a tlillcrence in 

magma rates or reservoir characteristics. 
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