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INTKODLJCTION 
Organic matter found on the surface of the earth 
is probably derived from once living organisms. 
Fatty at ids and hydrocarbons occur in nature 
(HIL,DITClI-I and WII,L,IAMS, 1964) and liave 
been iclentified in both recent and ancient 
secliments (ABE1,SON ancl PARICER, 1962; 
UI,IJMER arid COOPER, 1967; COOPER, 
1962). Hydrocarbons ;Ire minor but ubiquitous 
components of all organisms, occur extensively in 
older sedilnents, and are aniong the rriost stable 
orgallic rriolecules ( JOHNS al . ,  1966 and 
MEINSCHEIN, 1969). Freshly lallen ash taken 
from the erupting volcano, Hekla, southwest 
I<el;tncl was exalllined to determine if organic 
matter was present. A chemical scheme clesignecl 
for extraction and separation of both hydrocar- 
bons and fatty acids was used. 

EXI'ERIMENTAI, 
On  June 16, 1970, 350 grams ol  hot, two-in( h 

diameter pieces ot volcanic ash were collected in 
sterile Mason jars which constituted Saniple I. 
On  June 28, 1970 ash lvas tollected, wrapped in 
nlun~ini~rm foil and sealed in a polyethylene bag 
constituting Sample 11. A volcanic bomb was 
Louncl, the interior of ~vhich constituted Sarnple 
I11 (HALJG, 1971). Carbon analysis of Hekla 
tine tephra and a bornb interior were reported 
as 144 and 72 ppm respectively (I\/IOOKE, 1971). 
Previously reported, ;t sanlple from Syrtlingur 
containing 50-1 00 ppm total organic carbon 
sho~ved no detectable aliphatic hyclrocarbons 
(PONNAMPERI'MA r l  ul., 1967). However, 
aspartic acid, alanine ;I, well as traces of glycine 
and serine were obser vecl. 

'To ensure the re~rioval o f  contanlination flom 
the outer surfaces, the samples were boiled in 
lnetllariol prior to crushing. T h e  methanol was 
taken to dryness and treated as a lipid extract 
in order to cletern~ine what hyc1roc;lrbons ancl 
fatty acids were present as surface contamination. 
T h e  s;~mples were crushed in a jaw crusher and 
passed tllrough 21 lahorntory harnrner rrlill for 
finer grinding. Precautions were take11 nt this 
point to reduce possibilities for contamination 
by thoroughly cleaning the crushing tools beforc 
and after each sample was crushed. Sarnple I was 
extracted for eight days in a Soxhlet thimble 
with 500 1111 of thloroforrn. Samples 11 and I11 
were extracted wit11 500 nll of chloroform for one 
hour using ultrasonic vibrations. Each sample 
was thereafter treated by identical methods. ?'he 
samples were liltered atter extraction and the 
ct-ilorotorm extract taken to clryness on a rotary 
evaporator. T h e  lipicl residue was weighed , ~ n d  
then saponified using 0.05 N potassiulrr hydrox- 
ide in methanol for two hours with gentle re- 
Iluxing. The  nonsaponifiable fraction containing 
the hydrocarbons was separated lrom the saponi- 
fiable fatty acid fraction by rnultiple extraction 
of the alkaline solution ~v i th  benzene. T h e  sa- 
ponitiable alkaline traction was then aciditied 
with hydrochloric acid to pH 3 and extracted 
with benzene to remove the tatty acids from 
solution. T h e  saponitiable and nonsaporriliable 
Iractions were taken to clryness and weighed. T h e  
nonsaponifiable traction .c\ras taken u p  in one 
ml ot hexane, placed on a chromatographic- col- 
umn packed with prewashed silica gel and silicic 
acid (1: 1, v/v) (Woelm, Activity I). T h e  aliphatic 
hydrocarbons were eluted with 100 ml ol  heuane. 
T h e  hexane lractiori was dried on a rotary eva- 
porator. This hydrocarbon fraction was weighed 
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Fig. 1 .  Gas chroinatoguarn of alk;tnes froin ash. Staiillcss steel capillary columil (I50 fcer. x 0.02 inclles i d . )  coated with Apie- 
zon I.. B;~rl)cr (:olcin;~n (Series 5000) gas cl~r.onl;~togr;cpl~ wit11 hclium flow o C  six ml /min r ~ s i i ~ g  split. Temperature 1)ro- 
guarnmccl from 150°C to 280°C at  3"C/min. 

ancl urecl lor idellti1 ication by rneans ol gas-liquicl 
chromatography. T h e  fatty acid traction was 
taken to dryness and nietliylated using 13F.:- 
MeOH reagent. T h e  fatty aticl methyl ester Lrac- 
tion was weighed ;~ncl used for iclentilit ation by 
means ol gas-liquicl cllrornatography. 

All solvents ~lsecl in the chenlical analyses were 
reagent grade ancl were distillecl before use. 
Llistilled water was used t h r o t ~ g l ~ o ~ l t  the isolation 
process. As ;I check 011 colltnmin;~tion ol samples, 
all solvcnts were treated as samples and were run 
througll tile isolation st l~enles lor separation ol 
hydloc ar bolls ancl fatty acid\. Using the s;lrne 
sensitivity on the (;LC at which tlic samples neie  
r 1111, tlie only contarrlinants cletected were lo\\l 
rnoletul;~r weight liyrocarl>ons ~vhich did not 
interfere ~vitll those isolated [lorn the samples. 
A blank was r ~ l n  011 the Soxhlet thirrible. Tletect- 
able alnounts of hydrocarbons incl~tding pristanc 
and phytane were observed. This accounts for 
a large pox tion ol [he hydrocarbons identilied in 
Sample I. 

RESI TI ,TS 
Normal, saturated 13 ydroca~ bour r;inging l roni 

C ,  ,; to C2:! ]laving a t)imoclnl distr11)ution \vith 
rnaxirnl~rns at C:, ; ~ n d  CIZ2 (Figure 1) were 
detectecl in each sample of ash examined. Living 
organisms, particularly noli-marine, exliihit an 
odd-carbon number predomiliance I tlleir 
Iiydrocarbon constituents; Iio~vever, there Tva, no 
odcl/even preclorninance in tlie hyclrocarbonr in 
the ash. Isoprenoicls, pristane and phytanc were 
detectecl. IJsually the presence of tlleje hydro- 
carbons is cited ;IS evidence of biological activity. 

'The hydrocarbon clistribution ol all thlec sani- 
ples and the MeOH wash ~ v a j  ci~ralitiatively the 
same. Sample I, ho~vever, contained a much high- 
er percentage of octaclecane than did the other 
two samples. This ~vas  not observed in tlie thimble 
extractions. Sample I11 contained an anomalous 
peak in the C,, region believed to he an ester 
sillce this 11.action was not saponifial~le. Tt is 
interesting to note that the hydrocarbon 
fri1ctiolz of the Diablo meteorite analyled by 
Ponnanrperuma also containecl s plorninent s;~- 
turatecl C:, , llydrot arbon (PONNAMPERIJMA, 
1971). 

T h e  tatty acicls extracted Iiorn each as11 s;~rnple 
ranged lroni C: ,, , to Cl ,, , ; C; ,, ,represented 
40 pertent ol thc latty acid Iraction. Again, all 
samples were q11aliti;ltively the same (Figure 2). 
T h e  total l;~tty acicl fractions in Samples TI ;und 
111 representecl less tli;~n two ~ p m .  

One would not expect to fincl organic rem- 
nants in fresh voltauic asl~es since the high tem- 
pelatures ~vould have destroyed any organic 
matter \vhicli rriigllt have been present. Since 
both llyclrot arbon ;uicl Iatty acicls. in all samples 
weir just above conta~nin;~tion level, it cannot 
be said with certainty that tllese organic conl- 
11onents Tvere incligeno~rs to the ash. T h e  porous 
ash provitles Iai ge surface areas tor absorption of 
organic material lrorn air, a possible source of 
contarnination. This hypothesis is supportecl by 
the fact that 110th the acicls and the hydrocarbons 
of each szun~plle was qualitatively similar to the 
MeOH ~\?;tsll acids ;rnd hyclrot arbons. As \\lo~ild 
1)e expected the Ilyclrocarbons and acicls are pre- 
sent in concentrations of less than t~\io ppm. 
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Fig. 2. G;rs chromatogran~ of fatty acid rncrllyl esters frorrr ash. C:oppcr col~urln (8 fcel. x I/, inclles o.tl.) p;ickeci with 5% 
FFAI' on Varaporl 30. Barbcr C:olcrna~~ (Scrirs 5000) g;ls cliro~n;ltogr;lj~ll will1 he l i~uu f l o ~  o f  35 1111 /rnin. 'I'elnperatruc pro- 
grammed from I 50°C to 225OC ;tt ~"C: / I~ I~ I I .  

'r'4 B L E  I 
ASI-I HYDROCARBON ANALYSES 

SAMP1,E I 
Hydrocarhorr Percxnt Composilion 

n-16 trace 

pr istanr 1.8 

11-17 2.3 
phy~ane  2.1 

11-1 8 2 6. $1 
11-l!l 6.9 

r1-20 10.2 

11-2 1 10.9 

11-22 13.4 
n-23 12.8 
others 12.8 

rT'ABI.I.; / I  
ASI-I SANIP1,K I 

I'A'FTY ACID ANA1,PSES 

Fatly Acid iVfeiliyl E,sic? P(.? cenl C;ornf~osilion 

12:O trace 

14:O 18.8 

16: 1 6.4 

I6:O 40.2 

18:l 16.9 

18:O 15.0 

others 2.7 
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