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INTR01)lJC:TION 
Textura l  analysis ol ~noder i i  pyro~lastic ant1 

hydroclastic cleposits provides a rne;lns 01 tharac- 
terizing Ancient tephra trnits. T h e  grain size dis- 
tri lmtion is also usel ul for in ter-pietC~tion ol 
trar1sport;ltion and deposition niechanisrns re- 
lated to  tlie vnrious rnodes of eruption and  em- 
plat ernent. Iceland II;IS several historic volc anic 
ccAntei-s that are  ~ve l l  suited lor textural analysis 
of tephr;~. Surtsey is one of the l-)e5t ol t h e e  tcnl-  
crs I)etause 01 the  ~vel l  documented eruption, 
good exposures, rrnic~ue etiviro~irnent,  and rvealtl, 
ol in teiclisc ipliri;~ry stl~clies. T h e  lriforlnation 
herein repol teci is n lesult of the 12o\ton College 
- NASA ex1,edition t o  Itelancl during J u n e .  
1970. 

SAMP1,ES 
T e p h r ; ~  samples n7ere t ol lec ted f rorn nine 

widely separated points on I~ot l i  Surtur  I and  
Surtur II (ITigure 1). 111 iliost tases samples wele 
taken frorn a single 1)ed ( 5  to 10 ( n l  thick) with 
a n  at tempt  to represent a variety of stratigrapliic 
levels aricl textnres. T h e  size ol tlie tephra saln- 
ples ranged fro111 140 g to  286 g. 12eciluse ol tlie 
reconnaissance nature o f  the  expedition 'lrid the 
1el;ltively le.i\l sanrples, i t  slloulcl 1)e assurrlecl that 
sorne textcu , I I  varities c-xist t l ~ ~ t  b,111 orlt\ide ol 
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1 1.54 2.49 0.31 
2 1.01 2.0<) 0.37 
3 1 .(i5 2.37 0.10 
4 0.24 3.05 0.44 
:) 1.83 3.12 0.1 :3 
(i 2.10 2.76 0.21 
9 1.50 3.31 0.2 1 

10 0.79 2.56 0,27 
11 -0.07 2.13 0.35 

average l . lO i .71  2.73 2.37 0.27L.11 

the rilllge 01 those sampled. TTVO samples of 
I)e<~c h sands (7 ;~ncl H ol Figure 1) \\rere tollectecl 
I r o ~ n  the berrn 5 in ;11)ove the llig11 title l i ~ e  Sol 
c ornpariso~i ~ v i t h  the tephr ;I. 

KESlJ1,TS 
Standard iiiech;~riic;~l ;tiialyses Tvere made  11sing 

lJ .  S. Staricl:~rtl 8-i11cl1 screens with ;I one phi  
iritelvel for tlie tephrn ancl LJ. S.  Stailclard 3-inch 
sc reells ~ v i t h  ;I o ~ ~ e - l l i ~ l l  phi  interval for tile beat h 
sancl. Bec;tr~se of its rn ;~ t~y  nclvi~ntages, the size 
cla5s rlsecl irl this paper is the plii uliit (0) pro- 
pusecl I)y iCr~rnl)ein (1934). Results 01 the size 
analyses are presewtecl ill Figures 2 a n d  3. T h e  
data are plotted with plii vs. cu~nulat i \ le  xveight 

LAVA TI'PHRA SAND m G J  
Pig. 1 .  Location of sa~nples. R;isc f1.0111 X ~ I . I . I I I ~ ~ I ,  1970. 
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I'ig. 2. Size tlata of tep l~ra  samples 1 t l~ro~rgl t  4. Sinrilarity Fig. 3. Sizc data of tcphra saml~les 5 ancl 6 ,  and 9 r.llrough 11. 
of size d i s ~ r i b u t i o ~ ~  is obvious. Note LIle tlifferent plots for beach sarlcl s;~mples 7 ancl 8. 

percent oil ;I log-probability stale so that the materials as the tephra, but they have been re- 
statistic;ll parameters can be readily evaluated worlted nrid sorted by wave action. This diller- 
(I<rumbeiri, 1937, 1938). T h e  sire distributio~l ence is seen graphically in Figure 3 ;IS well as by 
parameters ol Irimaii (1952) of tephra are listed the median size ol 0.02 phi and moderate sorting 
ill Table 1 and o f  beach sand in Table 2. T h e  of 0.47. 
iriediall size of 1.19 plii and very poor sorting of 
2.75 are useful in characterizing this tephra and 
distinguish it from subaerial or water ~vorkeci 
volcanic 12211 tic les. 

Clertaiil c hnrac teristics of the particle size dis- 
tribution are evident. T h e  tephra curves are all 
of the same ger1er;ll torm. Rather tllali a log- 
nor ma1 distribution, that woulcl be a ~ t r ~ l i g h t  
line 011 probability paper (Visher, lS(iS), the 
curves are convex np\v;lrd representing the tine- 
sltelved riature of the distribution. This general 
lorn1 is characteristic of ;i Rosin's law distribu- 
tiori (Kittieman, 1964) and suggests that the ori- 
ginal distribution produced by ~necliarlical c l  ush- 
irlg drlr ing er uption has not been greatly rnodi- 
fied by se~o i~dary  transportation, by clispersal in 
a fluid mediuni, by base-surge, or by \\later re- 
~vorking. 

'To illustrate the unique sorting c1lar:lcter of 
this tephra, two samples of- beach sand xirere ana- 
lyzed. These sands are corriposed of the same 

TABLE 2 
Size D i ~ t ?  il, ut iorr Parame1or.r of S ~ ~ r l s e y  

Bent h Sancl 

S;~mplc No. M $4 Sol ting Skewness 

7 -0.0(i 0.52 0.17 
8 0.08 0.42 0.81 

CONC1,USION 
T h e  Surtsey tephra represent ;I u n i y ~ ~ e  envir- 

onment that can be adequately characteri~ecl by 
grain-size parameters. T h e  s;lrnples ale very 
poorly-sorted and line-skewed. T h e  distribrltion 
more closely approximates a Rosin's distril~ution 
than a log-normal distribution. Profitable study 
in the future would involve detailed sampling 
to test lor the rarige ill grain size and to relate 
changes in Inearl size and sorting to stratigraphic 
level. I t  ~iroulcl also be rneariiligf-ul to compare 
ot l~er  submarine tephra cones ~vith Surtsey. 
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