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Hote:

The geolegicsl seotiom im this Pepert hes been
preparsd by Dr,d,F.L.Falker from detelled field reporte
produced by the twe student members of the expedivien,
who are alag 3@&&&1‘; m@amih%a fw the yemalnder af ﬁm
repers, o |

the wtnux gwm cblon wisn completed Dy Hhe zaa'k mm_
auther 1n the Mﬁam of 1060,
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INTRODUCTIOH

" In Novewber 19058 it was suggested te the them 2nd Yesr
Geolegy department that it weuld be eof value Se fellew up
the work ef three esrlier Imperial Uellege expeditions
(1955, 1957 and 1958) to Iseland with a smell geclogleal
expedition in the summer of 1989, These three expeditions
had all Ween abt least partly concerned with a study of the
atratligraphy and petrelogy of the Tertisry lavas of Hasters
Iceland, and 1% should be stressed from the outset that the
study is lergely & reglonsl one and that an oxtension of
the ares proviously surveyed would be of conslderable
interest,

Fith ma'am in view an sres of aboub 36 sauare miles
between Berufjarda end Surdurdaler was chosen, Thie
would also faeilitate n vieit teo Thrandarjokull, & small
i1ce eap to the South, It wss hoped to visit this and
consolidate the work ocepried out by the 1958 Imperinsl College
fxpedition shich visited the lce cap, made glacivlogieal
observations end earrisd out a primary survey.

Up,G.P e walker kindly agreed to supervise the
work in Iceland and slee oifered conslderable esslistange

with other matters, in particular with regard to transport

in XIceland,




EXPERITYION TIMETABLE

July 2nd a.m,

Polie
July Ttk
July 8th

July Loth
July 1ith

July 12th
Aingust 29nd

August 23rd
Augush B4th

August 27th

Arrived Reykjavik on M.S.(ullfoass,
Customs mmd freight formalitles,
Yan, belonging to Ir.U,7,.L,%alker
packed and Jeurnsy Lo Tastern
fceland commanced,

Arpived Sardurdalur,

Started two-day preliminery geologleal
survey in Surdurdalur ‘

fioved eamp to base camp site in Berufljarda,.

Gollected ioepd from DjJuplvegur, the
orated fuod having been sent pround Lrowm
fteykjavik by sea,

Furchased miscellaneous atores.

Commenced Geological work,

walked to Djupivegur with remaining astoves,
gamping eaulpment and rook spocimens,.

fulled from Djupivogur on M.8.%sja for
Reykjavik

arrived Reykjavik and moved Yo Youbh
Hostel for three nights rest,

gailed from Reykjavik for Lelth on
a8 .Gullions,




Travol_arraqggmantu

(a) Personnel « 4% {irst passages were scught through the
shipping agents at Leith (R.Cairns & Co., 8 Commercial
street, Lelth) but as this proved unsuccesslul the

asslistance was obbtalned ¢f Sewell apd (rowther LEd, of

South Kensington, who later supplied passages, This firm
sl ag went to cvnsiderable trouble to facllitale changes in
nlan mads during She latta§ part of the summer term., (D
o unforssen aireummtnﬁcaa ﬁh@ membarship of the expedition
wa@a changed and a pasasge had Lo be rebooked) It is
recommended that travel arrangements for any futurs
sxpodition to Lesland ghould be made through this agency
and that beokinga should b& made as early as possible,
sinee some dlfficulty may be encountersd in obtsining
third class accommodnbl on,

The atudent nmembera of the expedition travelled
indapendently t¢ ma Lfrom Lelth by rail, Dr.™alker
travelling in nls wvan,

In Iceland the party travelled together betveen
Reykjavik and Seruf jarda, Dr.%alter transporting them

in his oen susbin 2,40, van, It shoeuld, however, be

pointed out that there is & reogulsr bur service bebtwesen
Roykjavik and Rgllestadir,




Edwards and (tibson retumed to Seykiavilk by boat
from Diluplivogur: thia service onsrates every ten days
approximately throughout the aummer with less frecuent
#lings in the wintar montha, Dr,%alker returned to

reykjavik by road,

(b} rralght, The freight, in excess of paraonal bhagpage,
conalsted of Bwe large H8a uvhests and one amaller one,

The lathor coniained the food for the firat ten deys out
of Roykjiavik sand was earried all the wny from London

in thﬁ back of Dy, Vulkerts van,

The tws lsarger eases, contrinlng the rest of the
food mand a fow small items of egulrment, were taken %o
Lsiﬁh hy rall as excess baggage by ona of the party nnd
shipped to Rfeykjavik w»ith tha membara of the sxpedition.
After the neceasnry customes formdltlies on arrival these
two cases were despatiched by sea to Djluplvopur and
collectad from there on thelr arrival on the coastal
stenmer, eighh dayas lanter,

A1)l eouipmont and apaecimend on the raturn jJourney

were aarried as porsgnal baggnge.

N.B, I% L9 suggested that futwre expeditions should use

small tea cheste, not exceeding 1 owt, laden welght,

to which carrying handleas have been attached,




Finance

As the expedition was financed by the members
themselves, nu detalled informaticn as to the cost
of the expedlitlon was kept, However, the total
cost to the 3tudent members (both of whom obbtalned
vacation grants from their respective Local Hducation
Authoritles) was approximately £60, although this
included the purchase of a conslderable smount of

camping and fleld equipment, Food costs worked

out at abhout £10 per man,




Insursnce M

The sost of insursncs for the memberas of the
sapaflition and for the shores snd acquipment was undertaken
by The Imporial College Taploratlion Board, ™ia wns
arranged Fhrough ¥r,inns ol the Gollege Finance Nepk,
{Te},2"7 Intk,)

{zr.onns remlred the name, date of birth and howe
address of anch membar of bthe expedition)

Rauipment mnd stores were insured as followsge

Ulinbing rope, £6, 0, Q.
2 Sleeplng bags. 18, 0, 0.
Pressure cooker 3s 00 0.
2 Als beds, 6. 0. O,
1 Celede Tent 14, O, 0,
1 Aretic Guinen Tent

(with fly sheet) 26, 0, 0,
1 Bepint Primus stove 2,10, 0.
£ Altimetors 80, 0. 0,
1 Pr, Binoculsrs » 10. 0, O,

Food 45, 0. 0,
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Hotes on the Cumping equipment,

Phe two tents with fly sheots wors used for sleaping
in and the third tent ne a food and eguipment store end
¢ook tent, This avrangenent proved most sstislactory snd
may be regarded as almost ideal.

The Wew Guinea {vwhich wad almost new) was fltted »ith
one centre pole at thﬁ_ besk and an "A" frame at the front.
I one 1s to be fairly static with only u few camp sites an

“A" fyeme ls & grest helpj; 1t inereases the reom in the tent

., and faellitates entry. lHowever, 1t wakea the tent lous

rigld and Af mwiﬁg esmp ench night 1t is not worth the extra
trouble of pitening with “A™ frames., This tent was also
fitted with a sepsprate ground shewt which led S0 draughbe
gotting 1::. between the walls of the tent and the flooy,

A sewn in ground sheet 1s preferred; this also makes pitening
the Sent easier,

The Aretic ﬁuinn; which was kindly lent by the Duperial
college Daploration Beard,had already seon several seasons!
useful work and hed been extensively repslred prior to the
#xpeditionts departure. It was fitted with a sewn in gpmi'ai
ghwet and "A" wl'a:. . Uonsiderable trouble wes experienced
due %o the fallure of the ganvas in the fly sheet, This can
be partly attributed to the severe weather tundi tions
ezperienged by the partly snd partly o the sge of the tent

and the conseqguent state of the ¢anvas,
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Both of thease tents were subjest Lo severe strsin
during the geles that cseurred during August and abttention
should be puid when selevting tents for future expedi tions
o thelr stability in high winds, The two bents detalled
above both offeyed far too great a preslstange to the strong
winds which blew both up and down the Berufjarda Valley,

The "C-Mead; also k‘tnﬁlf loamed by the Taploration Poard,
proved invalusble us a store Btent., Ib was used without a
fly shoet and only le% in valm under severe eondibions, It
is easy to pitoh, even 1n the stormlest weather snd the
slseve "A" poles make the Gont much more rigid that the more
aormﬁl single poles or external "A" frames, |
‘ Two types of alnapi#g bags wore used beth of which
proved satisfechory in the warm wet sonditions expenienced,
Howsver, 4f the eoldey weather had set in esriier in the
senson {as often happens) 1t fs thought that these would
prove insdeguate and thet Blacks "Iceland Speclal” gleeping
bages would have been requiraed,

44y matiresses were used and are t¢ be regarded ags
indiaponsible, a puncture outfit belng sn essenilal scvessory.

A& two pint "Optimus” primus was wsed for cooking, which
proved very satisfactory and mws bt efficient - oﬁlr 2% pints

of paraffin boing weed in a week {two hot meals a day,)




the arrangenent shown in the 1igure overlsal proved most
satisfactory for eooking in the wet and stormy conditions
encountered,

spares for the Primus omn be obtalunsd at most of the
locn)l stores in Esagtera leeland, It sethylated spirite eould
oply be purchased ln Heykjavik.

The preassure ceosker was wot pressure tlght and s
could not be wsed, as wes hoped, Yo redace the time spent
in preparing wesls, It is suggested that future expedition
membors etk this ibtem of ecuipment espeolelly carefully
and sequalnt themeelves with its neny uses, Theoretically

it should save a grest deal of time and luel,




Tea chest open at
the side facing the
door of the store tent

store tent

Fig. 2 Diagram showing the
arrangement of the store tent,
tea chest and primus used for

cooking ander bad weather
conditions,
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{por person unless othervise
stated) :

Ganers and agcessories,

spare filma.

Conpans.

climbing rope {shared)
glinoweter,

Hap cuae,

Alblmeter,

Binoculnra,

Hoaps,

inks, pens and pe-alls .
fleologleal huumer.
Gparae = G0 -
Golleoting bag.

Field notebooks.
fuleove,

flubbey bands and pEper ¢ iipn.
drs-ing pins.

1809 Protractor,
Brasel.

Bmall 80% smare,
A ppacing and graph paper.

i Bletoh pad.

srdting paper end envelopes.
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Notes on ileld end acl ansifli e euvipment,

‘i‘na Algineters used by the expedition were kindly
1oaned by the Royel Geograpbieal Gpelety and proved
indispenaible. They were graduated te %0 ft, 1% belng
poasible to estimate b0 nall a diviaion., The maxinum
soale reading was 5,000 fb, - perfoctly sdocuate for the

variation in wvelliel enccunterad, It is sugpested thet,

if pososible, parties ghould uwse instruments fittedwith
sdjustable seales 6o thet when in the fid the readlngs

are as mesr a8 pesaible direct; the only adjustuenta

to be made belnyg these lew systomabtie errors and dully
variation, 1In actuml fact the latier often turned oub

to be @wite large, asimest cerfalnly due to the ascries of

deep depressions which pussed over foelsnd in July end
August, In more normal yeurs, when & high pressure systen

i5 gontred over Icwlnnﬁ; dally varlation will be very small.
It is suggested thut the altiuesers are cheoked for systematie

arrors before leaving London,

The party capried twoe 35 mm, GAmaras, one for blaek and
white apd one for eciocur, The resulis were rather dlsappoinbing,
syobably due ko inexperience snd very poor weather. Fhotography

was impossible for long periods, A short fosal lepgbh, wide

angle Jens would bave been a gresd help for eiifl seetlons,




011 fillled prismatic compasses were used; these
were of the standmrd Ex ¥W.0, pattern and proved perfectly
gerviceabls, The unagnetlc variation at Berujardar in

August 1859 was 219 i,

two patrs of & x 30 binoculsrs were taken whieh
proved wseful for sbudying the ¢liff se¢tluns as well as
for some rather amateur ornlthology. Howaver, they aye
rathey heavy and must be listed smong the unessentiel

iteme,

A 100 £+, nylon rope, alao loansd by the Roysl
tGeographisal Joclety, =as teken na a safety pregsution in
case of Aifficulties on the mowmtaln aliffa, However,

1t wag not used,

The bulk of the rest of the fleld euipment
belonged Lo the members personally and had been collected

for previous {1eld excursions in the Oritish Isles,




List ol fopd

50 pockets Joup,

14 tins Glexo dried milk,

¥ 1ihs, swaasha,

25 pka, porridge oats,

2 lba Ovaltine,

3 1ba Qualtine bisculits,

G 1bs [Toney

74 x & 1h, potato powder,

& 1lbs eocking rat,

48 x 1 1b, lifeboat blascults
& Yba dAried epp.

50 1bs ehocolate (2 oz, bars)
5 1bs drinking chocolnte,

1 gross oxo cubes,

6 % 8 oz. tins pinespples,
12 x 4 oz, Jried oahbage,

10 = 12 oz, iried peas,

1 x 8 lbas bllberry

2 1lbs ten,

2 x 1% 1lbs tins salt

4 1bs Horlleoisn.

2 x 6 doz Yorlicks teblets

%4 lba sugar

% tubes mauae

3 tins Yermite

S 1bar Jam

14 1lbs Largarine

3¢ small hars Domney mint
calke,

1 % 5 lba swest blscults

L x 4% 1lbs - dp =

& 1ba Hesaafe.

24 x 12 vz tinned meat

g x 8 oz, NDoarsa

S 1lha dried spricoba

O x 12 oz,dried notatoos

8 x 18 oz.dried onlona,
®ox 2ibe apnle giices

.2, One third of the above stores was used

by Dr,alker,

smficlkences in the above were normally oarde
up by purchases in Jeeland {see under

aath Lltem In Jollowling noteos)

"he above 1ist includes a1l storea ordered
through the Ixploratlion board and

cartalin additionnl ikema nurehaasend before
the fxredition's depsriure,

“ha above, when pacited in three packing
cages, twe lerge sand one amanll, welpghed

aprroximately 5 aut,




liokes on individual food iteus

Popd gconsumed per men por weakie

12 1ba, lifeboat blseuits (12 blscults & day - ususlly
aston wlth margarine on sageount of dles, in our
opinion, baing daflclont in fiat)

2t 1bs, porridge (6 oz, a day divided approximately
4% oz, ror breskfast and 1} oz. to thicken stew
in evgninas) Defliciency made up by supplies from
tr.Yalker,

2 1lbs, sugsr (Used on drinks, porridge and dried frult
to tastae) one can o with lear hut in view of
high oalerific valus we would not ndvise 1%,
Lsmount taten deficlemt by 90 1lba, Chenp in Iceland,
roubtful ecomomics Lo taxe it ab all,
Amount made up by purehanes in lcal and,

1% 1ba, chocolate. (2 x 2 om.bars o day) Conaldered of
extreme luportance due to high calorifle value,
Milk chocolate 1s proeferadble to plain, Variety
%o cater for personal testes, Amount eonuldered
sufficlent, IExponsive Iln Ieceland - well worth teking.

7 oxo eubea, L per man added to the nightly stew,
2 wonld: have besn preferable amd sowa for dpinks
agpreciated, Advise allow Rl/weely/man, OStores

deficlent by approx O gross,

1/9 1b.,  dried egg {total of llb. ner porson during atay
in Iceland) rLuxury item ascrambled for bresifast,
makos welcoma change as {resh egps may nat be
avallable,

8/9 1b,  jam, honey, marmalade « luxury ltems eanten on
bizoults at breakfast or supper or both., HMalwes
1%febont blacults very tasty, Allow & Lb/man/week
{i.0, 1 1b, Jjoar per person nper fortnight;
ctores in excesa by 15 lbhs,

¥ pkts. Horlicks tablets (1/man/day) dtoves delicient by
% dosz, pkts, Theoretical deficlency as one of the
party did not like them.,

7/271b, barley sugars, 1 x 7 lb, tin shared smong the pardy.
Very welcome,




1/9 tin

7% oz.

4/87 1b,

1§ vkts,

Marmite. 1 x 4 oz, por msn lor whols stay, Very
inadecuate as this osn be used feor stews, drinks,
and on blscuits, This end Boveil would slgoe add
Vitamin B and Pretein respesctively.

Gweet and Uvaltime Dlscults - both very much
appreciated as regular alter supper extrs - about
3 er 4 blsenits & nmight,

Horlioks rowder - not used dus to (f) lack of fresh
milk and (b} nobody likad 4% with vowdered milk,
Some used 4n stews o add protein and ealorlias,
largely a wmatter of personsl choloce,

Sgup. Usmed every other night with stew or by
iteelf, The amount suggested as being adeguate
depends op aize of rest of ovenling meal, MNexlwmum
smount - § pkt/day/persen, Aveid varietiles which

. Gake & long time %o ceok. Inm party of & one pkb

2/9 1b,

14/27 1ib,

7 oz,

9% OF,

1/210b

per night might do., Net all varietles wake the
same volume, Advise experimenting before [insl
cholece is mmde,

Cooking fat (ome 2 1b, drum for whele atay) Ho
reslly needed as Little fried food was esten,

Used to make stew wore latiy. if much frying Lo
conten lated, an obvious necesslty,

Yergarina, Used on blsculta, in stew, In dried
potato, dried sgg. Amount deflieclent but we managed,
Allew 1 1b, sy waek per man,

4 x 8 oz, tins of frult for whole etay « wolcome
luxury ltem,

1 tube sauca for whole atay - used for flavouring
stews, Juggest 3 tubes per man for whole asbaw,

1 1b, salt sdequate for U wools,

dried potato powder, Used as thiclensr for stew

or mads up according to Instrapetiona., Aljow

1 % % 1b./weak/man,

tinned meat, Added to stew on alternate nights, Ime
bo lack of proteln this smount was consldered
insufficient. Allow abt lemst 1 x 12 oz, tin/man/weck,

Pried fruit, Yery welaome, Bilberries oraferred to
applos due to (a) higher waight 3 bull retio

{h) betiter cuality fruis, B Lresh frult or
vogetahles nvallable,
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2 ean nried vagetables/day/mang moeasured this way
for conventlisnee = o lthoggh 1 portion « 1 0%,
cabhnga as againet 3 oz, pens, onions or
potatoss, The wality of the vegetables wns not
too pood except in thae oase of the onlens, tha
cabbage espoeially beling very sialky,  However
wo nover had elther the patlonce or time lo cook
then long encugh 0 perhaps we Aldnt't plive them
o Iakr bLrisl,

9 o2, Pried milk, Suality very wunsatis fagtory as one
could never get it te wix. Thus L% eeuid only be
used in dishes where vne conldn't taste 1%, 1.0,
porridge and stewa., OUne wewber ol the party could
drink 4t in wilk @yinks but it was not satislactory.
Useless in tea, Iuggest experlimentation with oiher

branda,

2 oz, Tesa, Hot used - ses above,

& oz, nrinidre chocolate, colfee, Uwvaltine - rmound
reirsd varias very mueh seoerding o Individeal
taste, e Found oneselives shorh of Uvaltine bub

with excesy opilee, bul these smpunds would have
beon consliderably altered wiih iresh milk anvallable,

Genernl Notes on Diet

although i1t would appear from the above that we
were lucking in many items, the defficienciss were not
large snd got round by eaveful vatloning and the purchase
ol some ltems locally.

The moat Lmportant think lecking in the diet wan bulk,
There was nothing that one could eat "adelid” until ono
felt satlsfiad, and ssveral timas we inizhod the avening
meal Desaling hungry, sine breaskfast consisted of only
s hot driak and about 4% oz, of porridge - not a vary
sobstantial moeal te begin a hard and often strenuous day'a
work in ths fleld., Labtsr we addad aomo ahlps biseuits
purchazed Ain Ilupivegur and we anjenlate that this
defioiency waas about ¢ 1lifeboat blasuits n day (48 blacults
- 1 ib)  These biscults were of excollent onality and
edibio with Jam, ate,

The other majer deficiency waa protein, Ve feel
that although & proteln deficiency for about six weeks is
not harmful in the normal ocurse of events, it is wdvisable
to maintain the protein level. Ve suggest that fubure
expaditions should investligate the posslbility of taking
chesse in bulk md dehydrated meat, even Lf these itenms
are somewhat expensive.
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LNTROIATCT LON

The Hrite«lcelandie or Thulesn basd ¢ province embraces
N7, Brdtain, Iceland, ‘he “arces, Jan Moyen and large parbs
of dGraanland, Gf the regions Icaland forms the largest
surviving resnant and i@ mude up almest antirely of voleanle
rocka, whichrange in sge Lrom lower-mgat Tertisry Lo the
prasant day,

Icaland is structurally a broad syncline with the
older Tertlary wicemle rodes in the east and northewesnt
dlpping=-in at n gnall angle towards and below the broad
uaternary wicmiec »lt ruming aeraess the aentre of the
inland,

“he first geologlen]l wap of the whole ¢f ILeeland wan
published by Theroddsancn at the glose of the last century.
Ninoe then isolated srans have baen mapped in graster detall,
In the Tertisry ocutergp of eaztern Iceland, in particular,
various areas have been mpped by Ha kes and hils caoeworivers
and alse by lalker, Mo detalled work hins, hownever, lLeen
undarinken in the saren with whilch thia report is eonosrnsd,
Thia ares comprlsss the valley st the haad of Berufjordur
and the mountain ridpgea $0 the north and south of 1,

About eighteen souare miles of this pround has nows been

Ll

gecloploally mapped, axtending from Fesaarfell, on ths south,

to Ofnaruddanal’ir on tha north (£ig.4)
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Hap of Iceland showing

o reiationship of the area
covered by fig 4 to the rest of
the gountry,
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Fig, 4 Map of Fastern Iceland
shewlng the area surveyed in
detall and covered by the
geologlical maps in the folder
at the end of thls report,
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Although the sim of the work wis t0 produce a
comprehensive geologlesl map of ths regicn, utdenbion
has also been directed te other teples, notably the
distribution of zeolites as anwygdale~fililngs in the
laves, Derul Jordur belng one of the ¢lassio zeollite
locallitlios,

Lava B

Lavas compose the bulk of the Tertisry veleanie
suoccenaion, They show a side ronge of somnosition,
enbracing elivine-basalts, tholeiites, andesites and
daeites, The lavas ware orupted sub-aerially and
are commonly se araied by the red beds, a few inches or
a few feot thick, Of theose vook types, basalts ere
predominant; the twe types {olivine-basalts and
tholeiites) ooceur in approximetely squal smounts. These
two types are distinguished in the field by o number of

charscteristics, as Jollowage




Gltv&no-hasalt

Relatively cusrse-grained

Ofteon shows spheroidal
waathering, wWith a darlk
brown or black soft
weathered erust,

Ho regular Jointing.

Humerous amygdales with
zeolitesn, espeecially
analeite,

?novly developed {low
astructure,
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Tholeilte

Very rins-grained

Gphereidal weathering
uneomnen, with a grny
or pale breown hard
outer weathered crust

Angular Joinbing,
sogasionally with a
massive erude golumnar
Joknting

Amygdales frequently
‘ arigg quartz,
e¢haloedony, celadonite,
Wl th or without zeolites
Analolite not recorded

flowsstructure often
pProwinent,

Mineralogienlly, theleiite differs from ollivine-basalt

in being free from olivine,

In chemleal composition the

tholelites have a lower gl eontent, and differ fron the
olivine-besalts in belng silicu-gaturated,

In addition %o these twae types of basali, thres flovs
have been sesn bearing up te 10§ of lavge feldspar phencerysts.

The andesites, transitional in comwposition bebween
the tholeliites and the dacites, sare characterised by a

reddish appearance, a hard and fiinty nature, s very fine

grain and an sngular jointing.

Amygdales are commen snd

are charanteristlieally Tilled with cuartsz and chaloadeny

although zeolites (especially heulandite, stilbite and

mordeni te) do gocur,
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The ducite lavas are eithar redepink or pasle grey
in colour, The red nand npink daplfea tend to have altveong
flowebanding slong whioh they split infc thin shestas,
The paler rocks, psrtleularly those seen north of Jvartagil,
are often orgwded ﬁith lithophyase, are roughly bended
and glve riges tc scroes of large rechangular slabs,
?Ltchstiones, green or black In evlour and often spherulitic,
are usually found at the top and sometimes nt the baas of
the flows, The dacites occeasionally contaln feldspar
phenoorysts up to 3 mm, long of emposition approximetely
Ands,

Thickneas of flows

Gf the basalt lavas, the few fLlovs of porphypitic
basalt, averaglng 50 te 70 £, are ths.thiokeah, Hext
coms the tholeiltes, 44 flous of which average 42 ft.
in thicimeas, although individunl flowa ol 100 £t, are
common, By comparliaon 63 meassured flows of olivine«~haanlt
averagzs only 16 £, in thickness, The andesits flows tend
o b hatween 40 and 70 £%, thlok. The acld lavanr, which
mugt heve been sxiremely viscous when eXupied have s
thickness whiech varies from 20 to 30 Lt. for some flows

to 270 £t., for tha flow on “ossarfell and Lo well over 500 £t.

for the uppar dacite Lflow on Beruf Jardartindur. The
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thickness muat depend en the amount of material aveilable
at the time of extrusion, and alse on the gradient of the

gurface down which the lave (lows,

Lateral extent of flowss-
It is difficult to trace Lndividusl lava flowas for

anpreciable distances, "lows aesn on the ateep northern
face of Tossarfel) tend to wadge ouh after a mile or soy
others are more persistent and s porphyritic basalt and
‘the underiying %0 £t. tholeiite can bs traced for four
miles, Thin groups of lavas are wors persistont emﬁ
slogle (lows, slthough even they vary in thickness,

The flows of sndesite characteristically mzc&m,
thin and Me ouks abruntly: amd the danitoa; owing %0 the
great viscosity of the wmagma, are reatricied in lateral
extent, 1t ls probable that many basalt flows would be
mere sxtensive were they not tersdnated ln wany lnstances
where they are banked up against "hills" of dacite or

sndesibe,

fiow shructures -
Flew-banding in the dacltes 1s particularly well

developed and the rocks are in @ ngequence flsalle and
split readily into sheets about halfl an inch thick,
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Sometimes the Llow bands are highly contorted, wmith
over.{olding and local thrusting, and oocastonally natches
of pltchatone ares dragpsd in Srom above, IJuch folding is
bsat developed 4in the uppermost parts of flors (e,g. in
the Selgil flow) The pitchatone, oiter apherulitle, at
tha top of a flow 4s usually bhanded, and grean nitohstone
uaynlly underlies black; O prrtioular interest are the
ridpes of green spherullitle pltehatons at the haead of
Tllagll, whlch may be due o latera) prassure at the surlece
OX-s atill-viscous fla&. A% othsr times the dncite lavoa
have & blsck upper surfaae,

The intrusive dacitesn rasemble the extrusive {lows
in hawing good flow banding that s now verticml or
steeuly inclined,

& less strong [lowebanding 13 seen In the sandesite
lavas, especisnlily when one {low hag svere-ridden the
termination of the previous one, Amygdales in the reck are
ofgen elongated mnd {lattened, endpipe swypdales may be
gurved ovey in the dlrseticn of’mﬁ%a&ant. "loviebanding is less
gonapiouous in tholelites, andunllike the dmnoites and
andealtes, the rook has 1little bendency to eplit inte flakes,
The flow structure 1s duve te a perallellsm  tho Siny

8 dapay eryatals in the rock, In $he olM¥ine~bhasalta

flow rasults in the developmert of layera ol small vealales,
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Jointing

| A erude massive priswatic Jointing is seen in some
of the tholeilte and andesite luves but is more notlcsable
viewed Irom & distsnes then seen close up, He good
example of celumnsy Jé&ntxna hag, however, boen ab§s§v¢d
in any of the basic oy intermedinte laves, An
31331Aont’oxwmpla of eelusmar dacliite cun be seen on the
narhh—oaat flank of Haudalsll in Brelddalur, vhere
horigontally {lowebanded pinke-rad vhyelite exhibits
‘verticsl columns 10 o 15 I, high,

Vesicles, smygdules and lave tunnels - The olivine-basalts

are highly smygdaloldal, awygdnles belng dlastributed
throughout the flow although somewhal euncentrated bLowards
the top, Small rdpe-smygdules ere sometlimes found,
amypdnles are smeh leas abundant in the tholelites and,
i present, tond to ncour neer the ton of the flow, which
m#y be seoriacegun. Amygdales are often [lattened by flow
and quarts, chaleedony and geladonite are the wost common
infillings, Large pipounmggdal}a are somobimes seen up teo
2 ins, in dlemeter and assvelated with thom are vesicles
up %¢ 18 inas, leng lined with avhedral quarts orystals,

as in the Selgll,

Open lava tunnels with cuncentric {lowebanding around

them are communly encountered at the base of tholelite lavaes,




The tunnels are usually empty, and 1% to 18 ins, in
dlameker. OUne exmmple was noted 4in Arnahuagzl ot such

& tunnel sbout § £1, scress snd infilled with sgglomerate,
Pwo of the leva tunnels which are alse common in andeslte
layss were found to be lined with welleformed wheat-sheaf

stilbite erystals and agurogmbtes,

Ons paod example was fownd, with s numbsr of veinas
up 50 4 ina, thick owtiting ths lavans of the porphyritic
basald lavas (an olivine«basalt with felspar phancerysta)
on Yhe lover slopes ol Toasarfell jJust to the enst of the
arnahuaglil,. Thens pagmatlitesz are coarser iLn graln than

the haaalt In vhilan they ceowr,

reuthering of the vocks

The weathering and method of breskedown of the rocks
i3 waetul in dlevlingulahlng between the reck-types from
¢ distepce or on aserial phetographs, The daglte luvas
form pele~coloured and serse-coevered reundsd hills,
such as Raudafell, in contrast to the daeclite intrusions
which stand up as Jagged peaks, <eid dykes nre vemdily
visible from a distance, sbhowling up &8 white stripes
agress the ground, The exlatence of aeld rocks in a gully
can uduel 1y be detected on serial photugraphs by the pale

colour of the cutwash where the gully debouches on ¢ the

valley floer.
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SINATIGRAPHY

Geologlonlly the aves is divieible inte twe
dlatinet unltes-

le 4 dngite-andosite complex consisting of a grest
thickness of daeclte, andesite and tholellte luvas,
often with rather steep dip, masvelated with thick acld
tuffs, This complex forms the northesestern half of
the mapped greund.

2, Abutting ageinat and overiying (1) = considerable
thiciness (ever 35,500 £t,) of flood basalis, couprising
mostly tholelite and elivine~basalt lavas, These luvas
are s generally conformable sequence gontly dlpping

sawenrds the aouthesast,

The deaeltscandesito group

The lovest rodts exposed in the srea mapped, The
Losar Jreen Tuifa, are seon in seversl small inllers,
ol whieh the largest is 4n the IllaAgil, Here alout
50 £, in thickness of green tulls 1s seen, bsaring
frapments up to 2 in, of green dacite and, in the lower
part, osvecsalonal bloecks of sndsalte, The tuff i{ia inelined
B.7 e 8 709 and forma a mound sgaeinst which the over-

lying andesites are banked up, The tufi is reddlsh-brown

in eolour Just bhelows these andesitesn, Numerovs LPragulay




32

andeslte atringers up o L ft. cut the tuff, Imall inllers
of & similar tufl are seen 1600 yds up the Jelfill, in the
at?@ﬁm 5.7, of ftaudafell amd to the north of lwvartagil,

4 greal thicimess of similar tuff 1s asen in Breiddelur,
pardi dlarly wall exnosned in the Innrl«lJoas, with overe
lying endesite bunked up ugaznsﬁ it, I% is probsble that
this Sthieck tufl is to be correlated wlth that in the
Illsgil, the twe belny continucus below (faerudalsneflir,

The sndesite end bholeiite lavas susceeding the |
ﬁaworfﬁveen T uﬁfa are well exposed in Svartegll and in
all the streams t¢ the west as far as, apd including,
Selgil, In Svartagil some 700 ILt, of sndesites and
tholﬁiieom are expesed, the Individual flows tending %o
decrense In thickness upwards from about 28 £, %o about
10 ft. %he Tlowebanding in these rocks iz often highly
irregular, Theore are cscasicnal interbedded tuffs up %o
£ {v, thick,

A number of daelie [lowa are intertedded with the
andesites, The pale, speckled, [lovwe-banded daclte
sxposed at the camp appears to be conbinuous with the
lovest daclte flow on Fossarfell, vhere it hse & pltchstone
top dipplng seuth at 209, This decite outcrop continues
northusrds from the cawp into the Selgll, where twe lows

ars scen, both pale in celour, the upner heling yellow,
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Fig.S. Photograph of thin
Andeslte and Tholellte lavas

in the Krossloekur.
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They are ssparatad hy 4 It, of steaply-dicping sperulltic
pitchstone, Overtumesd folds in ths llow-banding Lndicate a
movement from the M,%, The loweat daclte on Raudafel}, snd
part of the dacite outiler weat of the Trollaslkrids may be
she stratigraphic eoulvalent of these dacltes,

fibove the yallow d«glte ln the Jelgll comes 20 L, of
blue-pgreen ﬁuff(rad at the top), overlain by andesits. Other
aznoéur@a_@f what are conslderad to be the same tufl arae seon
pear ths contluence of Seloll mnd the Derufljardaras Just north
of the canpy beneath the agplomerate ¢f the vent daglte higher
up Selglly on dnclte above the Yasi bank of the lower Troll-
uakridas and (30 Lt, thick, with andesite bloeks up to # £%.)
on andezite just west of the intrusion of Smatindur,

Thene andsalte and tholelits flows conatitute a conformabl
successlon inclined at shouk 28° towards the 3,7, The Llovs
are conaidered to haégz%ha flanks of & woloeawo, the acid
goemnlex fﬂxming tha core of which 42 exnosed to the north or
novrthesnst, Thé northern alopes of the valley at the head of
Barufjordur represent approximately the exhumed surflnoe of
this wleano, fha lnvas and the slope of the present vallsy
being parsllel.

“he sndeglteas are overlain by ssveral dacibe lavas,

The ool, Zerufjardasiard has dacltes on elther side, A strongly

Pinu=-Banded {flovw of blulshred daelite 1a s0an on the sash and
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it 12 probably relaved to the daclte plug which forms
striking pimnacles (due to the near-vertical f{low-banding)
on the 5.v, ridge of Flegutindur. Flogubindur Ltself is
gapped by a second dacite Iflow, the two flows belng separated
by a thin acid tuff bed, On the west side of the col, a
lower dacite flow 1s overlain, on the §,%. "nose” of

feruf jardartindur, by & succession connisbing of acld tuff,
palagonite tulf bhearing blocks of acld reeck, and palagonite
tuff alternsting with basalt and succeeded by several baaslt
flows, This group of recks 13 overlain by escid tuff, and
the succession wedges out westwards along the sguth face of
Beruf Jardartindur, The uppermost daclite flow on this
mountain attains a thicmess of 600 Lft, and forms impressive
precipless,

Traced itowards the ssuthewest, several separate daclte
iavas sare sceen on the dip slopos south of Ofeerudalesnafir,
¢orrelation of the outoreps of deolte is often very difficult
on acocunt of the uwaual Jecir of dlstinative charactera and
the goncealment of the contacts and cocaslonally of the whole
cutorop by saree produced by the ready frost-aplitting of

dacite nlong the flow-bmnding., Petroligicsl studlies might

) #
help, snd the presence or absemce of foldpar phenverysts is

a vseful field eriterion, Relations on the outllier are

rather complicated on R audafell, andit sesms llkely that the
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lower pdrta of the daclie on the hill are intrusive, with
steeply-dipping flow~bhanding, One of the dnclte flows s
aeén, in the upper Selgll, Jjolned to the vent-feeder,

The only persistent horizeon In this succeassion of
acid rocks is a tuff, referred to as the Upper Bloocky Tuff;
1% can be traced from the osstern end of Beruf jardartindur
{where it uynderlies topmost rhyollite) %o the head of
Trpllaskrida, The manner in whish this acld tuff cutn aersaes
so many éifferent underlylng flows suggests that 1t marks
the opaning of a new phase of acld voloanicity after a
period of quisscence and erosion, This is particularly
marked at the eastern end of Beruf jardartlndur, where a
nomber of flonz and nalagonlitebufl heds wedge out westwards,

The uppsrmest decite laveas on Berufjardartindur hes
atrongzly-developed {lowebanding, the orientation of which
presents Peatures of considerable interest; the dip of the
flow«banding is aeen t¢ increase up-dlp, us shown on the
agcompanying diagrem, untii it is praatically vertical.
At the eastern end of the mountain, There are two wayse
in vhich this may be explained, The observed distribution
gould have been produced by movement ¢f the lsva in an
easberly direction. Howaver, this would lnvelve movement of
the lava flow uphill, rlsing in the process through &
vertical helght of some 300 £t, {after making due allowance

for the later regional tilting) The alternative explanation
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Fig.6. Photograph showing
e coarse texture in the

upper blocky tuff,
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0livene Basalts

"Beruf jardartindur Rhyolite"

Upper Blecky tuff
Thin columnar Rhyolite

Series of O0livene Basalt flows

Rhyolilte

N.B. The top of the Andesite
group corresponds
approximately to the flat
surface visible in the
foreground,

b} ?

Andeslte

W U @i e b Py W NIRRT b

Fig.?. Explanatory diagram
and photograph of the upper=
most lava on Beruf jardartindur,
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13 thet the 1nva has come from the anst (1,s, Ifrom the vieinlty
of Flogutindur, and perhans from the imown Umatindur vent);
tﬁm'loeal sbeep @lp of the flow=banding in the Berul jerdartindur
daclta woulad then bs the result of the viscous lrva [low
running down the nide of a hill.

The daglte flows, 2, 3 and 5 on Fossarfell, are conslidered
o lls atratipgraphiceally lower than ithe Upper Blooky Tufl,
The loweal of these flowa, A.2., is besst axpose in "Pan Guily”
where up to 70 £t. of strongly {lowebanded and spherulltic
dacite L8 axmnasd, This flovw has socasionnl bagalt or
andesite zenolitha up to0 3 £, 2o0ss snd the flow hes a
breceliated top with small lithophysse, canpad by & £, of
graan pitchatons and ’ thin ecid tulfl, Traced weatwards,
this layas Tlow terminntes abruptly east of "Dasp Gully”.

The second dacite flow on Ffossarfell, A,J5,, 18 seen
E50 ft. up "Deep CGully” where 1% 13 banked up sgainst tholellte,
blocks of which are enclosed in the daeite, The daclite is
white or pink, Iree fvom phencurysts, and atbanglg flowehanded,
The third dnelte, N.5,, &5 seen in "Fan Gully”. The topmoat
Asclte i3 220 fb, thick in "Fan Oully!l | The rock in mle
in colour, contsing feldspar phencerysts, and la coarssly

flowetasiaed, The upper part of the flew 18 blocky, and it

is oapped by green pitehstone folleowed by red sufrl,
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The flovd=-basslt group The great accumulation of

andasite and dacite lavas and ufls of the lower group is
sﬁerlaln uncunﬁarmnbly by n'udeassnlon of bmaal# invns which
overatep the agid rocks from the west, It seems that at
one stage in Tertiary ﬁi@@a, ﬁhn Anel te~andeni te group
stood w» ns 8 central velcano, later gradually to be
gubmerged by later {lood basalts., The uppermost hasalts
ovarlie the top of the acld group ss ssen on Fossarfsll
and on the suwmit of Perufljardartindur. These floss form
only a sonll part of tho extenalive syatem of bhasalt [lows
which cover a large pard of the aenahaliaram af enatern
Ieeland, The acocmpanrting sbpatipsashie—aolunan—and
geoloploal man and—seediens Lllustrates the nature of the
basnlt succeasnion, and although only a limited thioknoss
of rooks wan etudled 1% ann bas asen that thers ia no sign
of rhythm in the lavas srupted,

The ind vidusl lavs flows ars commonly separated by
rad hods, whlch excertlonally abttain s thidineas of
£0 =« %0 5., Thoy must reprssent a considerable time
interval (of . Hawkes, Geol., Mag, 1916, 3585-95) In thin
sastion the materisl composing the red bheds 43 seen to be
somnomed of lava fragaents averaging 1 mm, 4in diameter,
and the beds ars probdd ly tuflfaceous or wxind-horne deonosits,

A bed of somewhat dlfferent type is seon at the entrance to

a small gorge in the Grjota, & brown bad sontaining




Al

angular basalt fragments up 40 one inch is overlalin by e
mudstone or fine grained brown tuff everlain by green tuff,
Tho.baas appenr %o be local and are prebably fluvieblile md
depasited in & rock~baslin,

Plant wemelns are often encountorsd im the red beds
betweon lows, Tapselially notewerthy was & mapling embadded
in tholeilte laova ab 1030 £%, in the Nemgil., The astem,
sl though lergely replsced by guardz, chalcedony, heulandite
and calcite, s8till reiainz some of the woody structure, “he
reot has baen reploced by Tlbrous mesollie, As shown on
the ecoompanying sketceh the sanling has bssn bent over by
the encloaing lava,

The floof basalts dip towards the 7.8,7, or &1,", ab an
sngle varying from 3° to 79, It seems reascnably cevtsin
that they were arig&hnlly near-horizontal, and have

subseqisntly been tilted,

The Tertiary dyke gusrm in the Berufljordir arss ia
jocally vsry Andansa, The dykes oabting: ths dacite~mndaesi ts
group %end %o trend in two gensral dlrechlons, namely 1259
and 165°, Thena dykes aversge 10 f£i, in thickneas and
Indl ude both baslic and Inbormedis te members, Some acld and

compoal te dyvikas also ooour, A conslderable numbar of




Plant bent over towards 3000
Replaced almost entirely by
mesolite
- =~ ——2EH -
Diam of mein
part of stem

Plam, of
lower hollow
part of stem

in ' Tholellte lava with
= 2%

! vesicular base

Red dust bed

Fig.8., Diagram and photograph
oLl part of a sapling embedded

in tholelite lava at 1,030 %,
in the Nongll,

A%
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lrregular, {inee-grained basali shosts, many of thom with
good prlsmatic Jeiniting, sres encountered in and arcund dvartagll,
The ahove mentioned dykas ara eonfined to the dacitee
andenite group, A Lhird sebt o dykes, trendlng from £0°
5o 85%,and moatly about 469, 13 diatributed both in this
group and in the surrounding floedd-basalta, Those dylos
range in compoaltion from braio 4o acid. The aold dyles
form a well-deflned group confined to a narrow balt near the
head of Beruf jordur and are probably ol relatively age.
They avarage 10-20 4, in thlckness although thicker memie rs
also ocoury ons at the head ol Tellagkrida i3 made up of
100 £+, of whits dacite, the two rovhkeLypes porhaps
rapragenting successive Lintrusione,

Hoat of thls set of dykes are basla, Mosht conaplo-
uous ars the dykes of porphyritic basalt, in which the
plaglociase phenocrysts (e,.g. in a dyke near the hosd of
Trollaskrida) may reach & inch dlemeter, rlowebanding is
not comman, but handa ol veal oles were observed in &
x4, bagalt,.dyke west of the Arnahisgil.

Other intrusions include the acid vents in the
Belgll. In thease, the daclte composing the intrusion 1s
marginsd hy about 1 £+, of pltehatone, One of thess pluge-
like venta, expesed in the Jelgll at 880 ft. mltlitude, iz

seon [esding & dagite lava {low, Two went-like intrualona
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of andesite sre seen in the Xrossloekur, and the more
southerly of the two is ssen to feed an andeslts flow,

- The flood basalt lavas are bellieved tv have been
produced by {issure eruptions and the dykes represent the
channels for these eruptlons, Thia 1s supported by the
observatlons that the dykes and javas are petrogvaphiceslly
similar and that the intenslty of the dyke swarm diminishes
upwards; also by Uhe leck of slternative channelsa auch es
plug-like condulits to allow the passage of magma to the
surface,

The significaence of the acld dykes is not cleay
although they are often composite, with bazic margins,
They appear to be earlier than the bulk of the baslie dykes
in the srea, and are freguently cut by them. HNone ol them
passes upwards from the daolte-andesite group into the flood
bagsalts, They may be the feeders [lor dacite lawa [lows,
although this seems unlikely in view ol the fact that the
obaerved feeders are vents, nesrly c¢irculsr in erosssection,
It 18 perhaps more likely that they are suriace manifestatlon
of some large acid intrusion which is nowhere exposed at the
surface.

The following study was made ol the dykes in a welle

exnosed atrip of graund, commencing &t the bass of a prominent
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Fleow ab 1,800 ft. in the Hongll and extending at the hase
ef this flow for & distance of one mile to the wesy,
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21,
22,
23,

Dolerite with spnrna
phsnaerysel

Dolerite
Porphyritic dolerite
Dolerite

Average thickness «
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TLedd {3a)

%.48 (8) »v,74
48
Z.‘?

The aggregate thickness of these 23 dykes is 167% fs.,
rapruseﬂﬁing # grustal extension or 3%,




“hyslenl Ueology

™a area covered by tha detalled geolegioal

survey is situnted at the head of Peruf jerdur, one

of the lepng fjerds, no typleal of the sastern comsd

o Lesisnd, Thene fjords renresent the drownad lowner

portlions of Large Tagstetest plaeinl vallaya, and

svaryshore in the aren mapned evidence of this Joruer

asiatlon iz apparesnt, |

Glaclal atriae ars particulnrly well nreserved

on the valley Dloor and some very “Ine rochea mountonmnes

san also be sean, S8rias wmere alze found on She top

of Foszarfall - e aroasing selta halng recordad, |

the valley sides, especlnlly the southern aldae,

rapld post glrelnl sroslon hns remived esowe of Ythe move

osbvigous evidence of glasintion, bub the pensrnl "u*

ahaps of the moin walley nlenrly indientas that the

pragsent dny land forms La olmosh entirely due to

glrelatlion during the pleiskocene and esrly Helocena ‘
It swams Llikely that ab lta maximun extent |

only the hiher penlks roeund Risafell poked through

tha 1ce cuvwer an nunnbala,




Twe further points are werthy of notes.

(8) Irift in the upper portlon of the valley la
not extensive aﬁé one must assume Lhat 1t wae
wostly sacy& inte the fjord er Lfurti.r out
inte the sea,

(b} There is conaiderable evidence far a late
glacial phuse with the developuent v corrie
ginelers on ﬁhh sldes of the main W ite-Nest
valleoys. Svartagll sust heve housed gme sugh

| glaeier, wiille a swell corrie glaol. stlll
exiets on Histufell.

The raised heaches - studled tur#hs§ to the nerth
by an Jmrerisl College Zxpedision Ln 1068 = are ljno
very well developad in ﬁarufjérdér, iud thelr varylng
helghts end degroe of periectlon point to & complieshed
poat glaslial histery, with sevarnlnm&jhb variations An ses

lavol,

A
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Geology of the Ares at the head of Berufjordur
by R.Edwards & I.Gibson, with minor
edditions and corrections by

Dr.G.P.L.Walker
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Dyke Map

of the Area at the hesd of Berufjordur

by R.Edwards and I.L,Gibson, with
mbnor sadditions and correcitions
vy Dr.G.P.L.Walker,
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Key. /32/
5lid black lines - basic and intermediate dykes. o 2°B / / “/
B - Basalt, A - Andesite, Qo" /
0 - Olivine basalt, P - Porphymtlc basalt ) : /
igures in brackets indicate multiple dykes, SV N
ne number giving the number of injection pha,ses. //2'5 e
ther figures give dyke thickness in feet. 4 // 3
>id and composite dykes are shown by a e .‘}B//‘i; ’
Ladder - line". Acid and basic plugs are “ v // l ,
re shown as black circulaer areas.





