it




ICELAND EXPEDLTION 1089
(Final Report)

by

DrG.P L. %alker
R.idwards,
I.L.,Gibsen




0]

Note:
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The actusl reduection was completed by the last named
agthor in the Autumm of 1060,
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INTRODUCTION

In Nevewber 1958 it wan suggested te the them 2nd Year
Geolegy department that it would be of walue te follew up
the work of three esriier Imperial College expeditions
(1955, 1957 and 1958) to Iceland with 2 snell geologleal
expedition in the summer of 1050, These three sxpeditions
had all een at least partly concerned wmith a study of the
stratigraphy and petrology of the Tertiary laveas of Esstern
Iceland, snd 1% should be stressed from the outset that the
-tu'dy is largely a roglonal one and that an extenalon of
the aresa proviously surveyed would be of consliderable
interaest,

With this elm in view an aresa of about 36 asqguare miles
betweon Beruf jarda and Suprdurdaler was chosen, This
would also fagllitate a vislt to Thrandarjokull, a suall
ice cap to the fouth, It was hoped to vieit this and
consolidate the work cerried ocut by the 1958 Imperial College
Expedition which visited the 1ice cap, wade glaciologleal
observations end earried gut a primary survey.

PGP, L, walker kindly egreed to supervise the
work in Iceland end also oifered considerable assistance
with other matters, in particuler with regard to transport
in Iceland,



EXPEDITION TIMBTABLE

July 2nd  a.a.

Pellie
July 7sh
July 8th

July 10%h
July 11sh

July 12th
‘ugust 2%nd

August 23rd
August 24th

August E7th

Arrived Reykjavik on M.0.0ullfcas,
Customs md ight formalitioea.
Van, beleonging te »r.0.7.L,%alker
packoed and Journsy to Fastern
Iceland ¢cummonced,

Arrived Jurdurdslur,

Started two~day preliminary geclogieal
survey in Surdurdalur

Hoved gump t0 base camp alte in Berufjarda,
Gollected ood from Djuphognr. the

eratod food having been sent round from
feykjavik by sea,

Purchased miscellanecus storea.

Commenged Geologleal work,

“alked to DJuplvegur with remaining stoves,
camping equipment and rock aspecimens,

Salled from Djupivogur on ¥.5.%gja for
Reyklavik

Arrived leykjavik and moved to Youth
Hostel for three nights rest,

Salled from Reykjavik for Lelth on
He.8.0ullioss.,



Travel & [

(a) Peraonnel - At first passages were sought through the
shipping agents at Leith (R.Cairns & Co., 8 Commercial
dtreet, jeith) but as thia proved unsuccessiul the
assistance was obtained ol Sewell and Crowther .Ltd, of
South Kenalngton, who later suppliod passages., This fimm
alao went o considerable trouble to facllitate changes in
pian made durling the latter part of the summer term. (Dw
to unforseen circumstances the membership of the expedition
wis changed and & pasange had to be rebooked) It 1is
recommended that travel arrangements for any future
expedition to Iceland should be made through this agency
and that bo kings should be msade as early as possible,
since some difficulty may be encountered in obtalning
third ¢lass accommodation,

The student members of the expedition travelled
independently to @d from Lelth by raill, Or,"alker
travelling in nis wvan,

In Iceland the party travelled together between
Reykjavik and Berufjarda, Ir,%alter transporting them
in his own ‘ustin 4,40, van, It should, however, be
pointad cut that there 18 a regular bus servige between
feykjJavik and lgllstadir,



Ndwards and Oibson retumed to fReykjavik by boat
from Djupivogur; this service operates every ten days
approximately throughout the summer with less frequent
silings in the winter months, Dr.Walker returned %o
reykjavik by road,

(b) Freight, The freight, in excess of peracnal baggage,
consisted of two large tea chests and one smaller one.
The latter contained the focd for the first ten days out
of Reykjavik and was carried all the way from London
in the back ol Dr,%alker's van,

The twe larger cases, contalnlng the rest of the
food and a few small fitems of eguipment, were taken to
Leith by rell as excess baggage by one of the party sand
shipped to Reykjavik with the members of the expedition.
After the necesiary customes .tou‘uu on arpival these
two cases were despatched by sea to D Juplvegur and
collected from there on thelr arrival on the coastal
steamer, eight days later,

A1)l equipment and specimend on the return journey
were carried as personal baggage.

N.B, It is suggested that future expeditions should use
small tea chests, not exceeding 1 cwt, laden waeight,
to which carrying handles have been attached,



finmgse

42 the expedition was rinanced by the membora
themselvsa, oo detalled inforsation as %o the cest
of She expedition =mas kept. lowever, the tosal
¢oat %@ the itudent membors (both of whom obtalned
vagation grants from thelr pespeetive Loecl [ dueation
‘uthorities) was ayproximaiely 260, although this
ingiuded the purchase of a conalderabls sscunt of
' cauping end leld equipment, Jood cosin worked
out al abous 710 per man,



Insurange
The cost of insurance for the members of the

expedition snd for the stores snd equipment was undertaken
by The Imperisl College Nxploration Beard, This was
arpangsd through ¥r.Anas of the College Finance Dept.
(Tel,.222 Int,)

(ur.inas required the name, date of birth and home
address of each member of the expedition)

Tquipment and stores were insured as follows:-

vilmbing rope. £6, 9, O,
2 Sleepling bags, 18, 0, 0,
Pressure cooker 3. 0. 0,
2 Alr beds, 6. 0., O,
1 Celede Tent 14, 0, O,
1 Arctic Guinea Tent

(vith fly sheet) - 26, 0. 0,
1 2«pint Primus stove 2.10. ©,
£ Altimeters e Ve 0
1 Pr, Binoculars 10, 0, O,

Pood 45, 0, 0,
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Notes on the Camping equipment,

The two tents with f1y sheets were used for sleeping
in and the third tent as a food and ejuipwment store and
cook tent, This arrengement proved most sstisfectory and
may be regarded as almost ideal,

The New Guinea (which was almost new) was fltted with
one centre pole at the back and an "A" frame at the front,

If one is to be fairly static with only a few camp sites an
“A" frame 16 & great help; 1t increases the room in the tent
and factlitates entry, However, 1t makes the tent loss
rigld and 1f moving emmp each might 1t is not worth the extre
trouble of pitening with “A"™ frames., This tent was ulso
fitted with a separate ground sheet which led %o draughts
getting in between the walls of the tent emnd the floor.

A sewn in ground sheet is preferred; t_hu also mskes plitenhing
the tent easler,

The Aretic Guinea, which was kindly lent by the Imperinl
ollege “xploration Beard,had already seen several seasons'
useful work and had been extonsively repaired prior to the
ixpedition's departure. It was fitted with a sewn in ground

_ sheot and "A" poles, Considerable trouble was experienced
due t0 the fal lure of the ¢anvas in the fly sheet, This can
be partly attributed to the severe weather condi tions
experienced by the partly snd partly to the age of the tent
and the consequent state of the canvas,
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The arrengesent show inm the figure overleaf proved wost
satlefactory for ecoking in the wet and stormy conditions
encountered,

‘pares for the Primus osn be obtalned at wmost of the
local stores in Resternm lceland, but methylated spirits eould
enly be purchased in ReykjJavik,

The pres:ure coocker was not pressure tight and so
could not be used, a8 wis hoped, to reduce the time spent

_in preparing mweals. It is suggested that future expedition
mombors dhook this item of equipment @specially enrefully
md scquadnt thenselves with 1its mRny uses., Thoeoretically
it should save a grest deal of time and fuel,




Tea chest open at \

the side facing the
door of the store tent store tent

Pig. 2. Diagram showing the
arrangement of the store tent,
tea chest and primus used for
cooking under bad weather
condi tions
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(per persom unless otherwise
stated)

Camera and accossories,
Jpare fllmas,

Coupass,

Climbing rope (ehared)
vlinometer,

Hap case,

Altlmeter,

Binoculars,

Haps,
Inks, pens and pe eils,
Geologlesal hummmer,
dpare - % -

Collecting bag,

“leld notebooks,
Mulers,
fubbor bands and paper clips,
dra ing pins,

180° Protracter,
Lraser,
Jwall set sware,

Traciog and greph paper,

“rlting pager snd envelopes,
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Notes on :leld and sciantifle equipment,

The Altimeters used by the expedition were kindly
loaned by the Hoyal Oeographieal “0elety and proved
indispensible, They were graduated %o 20 s, 1t belng
possible %o estimate to hall a dlvialon, The maxliaua
scale veading was 5,000 L%, - perfectly adecuate for the
variation in rellef orncountered, It is suggested that,
if posslble, parties should use instruments rittedwith
adjustable scales 8o that when in the fld the readings
are A5 near a8 posaible direct; the only adjustuents
to be made belng those for systomatic errors and delly
variation., Im actuml fact the latter often turned out
to be quite large, almost cortalpnly duwe to the aarles of
deap depressions shich passed over icelsnd in July and
August, In more norsal years, when & high pressure system
is contred over Igeland, dally variation will be very small,
It 15 suggested that the altimeters are checked for aystematie
errors before leaving -ondon,

The party carried two 35 sm, caseras, one for black and .
white and one for colour, The results were rather dleappointing,
probably due to inexperiencoe and very poor weather, “hotography
was lmpossivie for lomg perioda, A short foeal length, wide
angle lens would have beoen a great help for cliff seotions,




011 filled prismmtie compasses were used; these
wore of the stan‘ard Ex ¥,D, pattern and proved perfectly
serviceadle, The magnetic variation at Serujardar in
August 1950 wes 21° E,

Tw pairs of 6 x 30 blnoculars were taken which
proved useful for studying the ¢liff sections as well as
for some rather amateur arnlthology. However, they are
rathor hoavy and must be listed smong the unessential

items,

4 100 It, nylon rope, slse loaned by the Noyal
Geographieal Soclety, was taken s a safety precaution in
case of Aifficulties on the mountailn oliffs, Howover,
it was 20t used,

T™e bulk of the rest of the field equipment
balonged to the members parscnally and had boom colloected
for provious {1eld excursions in the British Isles.

\S
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List o food

50 packets Joup, 2 x 14 1bs tins salt

14 ting Gleaxo dried milk, 4 1bs dorlicks.

7 iba, aswesta, 2 x 6 doz lorlicks tsblets
25 pka, porridge oats, 54 1bs sugar

2 1lbs Gvaltine, & tubes aauge

& 1bs Ovaltine biscults, 3 tins darmite

€ 1bs Honey 3 1lbs Jam

£4 x & 1b, potato powder, 14 1bs Yargarine

6 1bs covking rat, 36 small bars Rommey mint
48 x 1 1b, lifeboat biscults cake,
3 1bs dried egg. 1 x5 ibs sweet biscults
50 1bs checelate (2 oz, bars) 1l x 4% 1bs - do -

5 1bs drinking chocclate, S 1ba Heascafe.

1 grosa oxo cubes, 24 x 12 oz tinned meat

6 x 8 o2, tins pineapples, 6 x B o2, pears

12 x 4 oz, Dried cabbage, S 1bs dried apricots

10 = 128 oz, dried peans, 6 x 12 oz.drled potautoes
1 x5 1lbs blliberry 8 x 12 om.dried onions,

2 lbs ten, 2 x 21lbs apple siices

H.,B8, Ome third of the above stores was used H
by v . Valker.
Deficlences in the above waere nornually made
up by purchases in Iceland (see under
each Ltem in following notes)
The above list includes all stores ordered
through the ixpleration Board snd
cortalin additional items purchased before
the ixpedition's departure,
The above, when packed in three packin
cases, two large and one small, wol.hos
aporoximately 5 owt,




8 on yidual

Pood consumed per mean per week:-

1§ 1bs,

% 1ba,

2 1bs,

1* lbs,

1/9 1b,

8/9 1b,

7 pkts,

7/271b,

1ifeboat biscuits (12 biscults a day - usually
saten with margarine on sccount of diet, in our
opinion, being deficlent in fat)

porridge (6 oz, & day divided approximately

4} oz, for breakfast and 1% oz. to thicken stow
in .v;;.u‘-) Deficiency made up by supplies from
m." '.

sugar (Used on drinks, porridge and dried fruilt

to taste) One can 39 with less but in view of
high calorific wvalue we would mot advise 1%,

Amount taken deficient by 20 1bs, Chesp in Iceland,
Doubtlful ecomomics to take 1t at all.

Amount made up by purchases in lcel snd,

ghocolate, (2 x 2 om.bars a day) Considered of
extreme importance due to high calorific value,

Milk chocolate is preferable to plain, Variety

to cater for personal tastes, /‘mount comuldered
sufficient., ©Gxpensive in Iceland - well worth Saking.

0x0 cubas, 1 por man added to the nlihtly stew,
2 would have been preferable and some for drinks
appreciated. Advise allow 21/week/man, Stores
deficlont by apirox & gross,

dried egg (total of 12b. per person during atay
in Iceland) Luxury item scrambled for breakfast,
makes welcome change as fresh eggs may not be
aval lable,

jam, honey, marmalade - luxury items eaten on
biscuits at breakfast or supper or both, Hakes
1ifebost blscuits very tasty. Allow § 1b/man/week
(L.0. 1 1b, jar per persom per fortnight)

“tores in oxcess by 14 1lbs,

forlieks tablets (1/man/day) Otores deficient by
3 doz., pkts, Theoretical deficiency es one of the
party did not 1llke them,.

barley sugars, 1 x 7 1lb. tin ghared smong the party,
Very welcome.,




1/9 tinm

7§ oz.

4/27 1b,

1§ okts,

2/9 1b,

14/27 1b,

7 o=z,

9% oz,

1/31b

Harmite, 1 x 4 oz, por man lor whole stay, Very
inadecuate as this can be used for stews, drinks,
and on biscuits, Thia end Bovril would also add
Vitamin B and Protein reapectively.

Sweet and Ovaltine bisgults - both very much
appreciated as regular after supper extra - about
3 or 4 blacults a nlgit,

Horiieks rowder - not used due to (a) lack of fresh
milk and (b) mobody liked 1% with powdered milk.
Some used in stews to add preoteln and galoriaes,
largely & matter of personal cholce,

Joup. Used every other night with atew or

iteelf, The smount suggested as belng adequa
depends on 2420 of rest of ovenlng meal, Maximum
amount - ‘ pkt/day/peracn, Aveld varieties shich
take o long time %o cook., Im party of S cone pkt
per might might do. Not all varieties make the
same volume, Advise experimenting before final
cholce is made,

Cooking fat (ome 2 1b, drum for whole stay) HNeo
real ly weeded as little fried food was eaten,
Used to make stew more flatty, If much frying is
conten lated, am obvious necessity.

dsrgarine, Used on blscults, in stew, in dried
potate, dried egg. Amount defliclent but we managed,
Allow 1 1b, per week per man,

4 x 8 oz, tins of fruit lor whole gtay - wolcome
luxury itea,

1 tube sauce for whole stay - used for flavouring
stows, ‘uggest 3 tubes per man flor whole stay,

1l 1b, salt ndecuate for © weeks,

dried potato powder, Used ag thickener for stew
or made up according to instrugtions, Allow
lx ‘ lb./mWI.

tinned meat, ,dded to stew on alternate nights., Iue
to lack of proteln this amount was considared
insufficlent, Allow at least 1 x 12 oz, tin/man/weck,

Dried fruit, Very woelcome, Bilberries preferred to

apples due to (a) higher welght 3 bulk ratie
(b) better guality fruii, NO fresh fruit or
vegetables avallable.




4 can oried vegetables/day/man; measured this
for convenlionge - aithowgh 1 portion « 1 o=z,
cabbage as againet 3 oz. peas, onions or
potatoes, The quailty of the vog:t.hln was not
to0 good except in the ease of the oniona, the
cabbage espoeially being very stalky. However
%o never had elther the patience or time to cook
them long encugh 30 perhaps we didn't give them
& fadr trianl,

9 oz, Dried milk, “uality very unsatisfactory as one
could never get it to mix, Thus it could only be
used in dishes where one couldn't taste 1%, 1,0,
porridge snd astews, OUne wmeuber of the party eould
Grink it in milk drinks but it was not satislactory,
u“l::o in tea, Suggest eaperimentation with other
branda,

2 oz, Tes, Hot used - see above,

é oz, Drinking chocolsate, coffee, OUvaltine - amount
required varies very much secerding to individusl
taste, Yo found ourselves shors Cvaltine but
with excess coffee, but these amounts would have
been considerably altered with Iresh milk avallable,

Although it would appear from the above that we
were lucking in many items, the defficiencies were not
large and got round by esreful rationing and the purchase
0l some iltems locally.

The most ilmportant think lecking in the diet was bulk.
There was nothing that ome could eat "ad-11b" until one
felt satisfied, and several times we finished the evening
menl feoling hungry. /lso breskfast consisted of only
& hot drink and about 4% oz, of porridge - not a very
substantial =eal %o begin a hard and often strenuocu: day's
work in the fleld, Later wo added some ships blscults
purchased in DJuplvogur and we ealeulate that this
deficiency was about © 1ifeboat blscuits o day (48 blscults
= 1 1B} These blscults were of excellent Quality ard
edible with jam, ete,

The other major deficlency was protein. %e feel
that although & protein deficiency for about six woeks is
not harmful in the normal ccurse of events, it is ndvisable
to maintain the protein level. "e suggest that future
oxpeditions should investigate the posslibllity of taking
c¢heese 1in bulk and dehydrated meat, even 1f these itoms

are somewhat expensive.
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LNTRODUCT ToN_

The Brito-Ilcelandlc or Thulesn basd tic provings embraces
NoT.Britaln, lceland, ‘he Psroes, Jan Hayen and large parts
of Greaniand, Gf the reglons Iceland forus the largest
surviving resnant and 1s mde up slmost entirely of wveleanle
rooks, whichrenge in sge from lower-most Tertiary to the
present day,

Ieeland 1s structurally a broad syncline with the
older Tertiary wleanic rodks in the east and north-west
@lpping~in at a swall angle towards and below the broad
“usternary wolcanie belt running seress the centre of the
inland,

The first geologles)l map of the whole of icoland was
published Ly Thoroddsaon at the glose of the last century,
Sinee then 1solated aress have been mapped in grester detail,
In the Tertiary cuterop of eastern Ieeland, in particular,
various areas nave been mapped by Ha'kes and Lis co=workers
and alseo by "alker, 5o detalled work has, hewever, Leen
undertaken in the sres with which this report is goncaerned,
This ares comprises the valley at the head of Berufjordur
and the mountain ridges to the north snd south of 1t,

About eighteen square miles of this ground has now been
geclogleally mapped, extending I'rom ‘essarfell, on the south,
to Ofssruddsnalir on the north (fig4)
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Map of Iceland showing
relationship of the area
covered by fig 4 to the rest of

the country,

LY N



Map of Eastern Iceland
area surveyed in detail

by the geclogical maps
in the folder at the end of this
report,

and oovorod
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Although the alm ol the work w4s to produce a
comprehensive geclogleal map of ths region, attention
has also beon directed to cther toplics, notably the
distribution of zeolites as suygdale~filiings in the
lavas, BDerufjordwr belng cne of the ¢ilassic zeclite
localities.

Lavas compose the bulk of the Tertiary wolcanle
successlon., They shows a slde renge of composition,
embracing olivine-basalts, tholelites, andeslites and
dacites. The luvas were erupted sub-aerially and
are commonly se arated by the red beds, = few inches oy
& fow Imot thick, Of shese rock types, basalts are
predominant; the two types (olivine-basalts and
tholelites) ccour in approximately egual amounts, These
two types are distingulshed in the fleld by & nunber of
characteristics, as followsg-




Olivine-basalt

Halatively cosrse-grained

Qften shows aspheroidal
weathering, wWth a dark
brown or black soft
weathered erust,

No regular Jointing.

llumerous amygdales with
geolites, especlsally
analeite,

Foorly developed [ low
structure,

xS

Tholellite

Very ilne-grained
“pherelidal weathering
uneomon, with =
or pale %ro-a m-f"
cuter weanthered crust

ingular Jointing,
ocensionally with a
wassive cruds golumnar
Jolnting

.\154.10. frequently

ard guartsz,
chalcedony, celadonite,
W th or without zeolites

Apajeoite not recorded

fleow=-atructure cften
prominent,

Wineraloglenlly, tholelite difiers from olivine-basalt

in being free from olivine,

In chemleal eampesition the

tholelites have & lower ¥g0 eentent, and differ fram the

olivine-baasalts Ln beling sillica-gaturated,
In addition to these two types of basalt, three flows
have been seen bearing up te 10Z of lerge feldspar pheneocrysts.
The andesitea, transitional in ecmpositiocn Letwean
the tholelites und She daclies, sre gharagterised by a

reddish appearance, & hard and fiinty nature, & very I[ine

grainm and an spgular jointing. sraygdales are gosmen and
are gharagteristically (illed with quartz and ghalcedeny

although zeolites (especinlly heulandite, stilbite and

mordeni te) do oceur,
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The dacite lavas are either red-pink or pale grey
in eolour, The red and pink daglites tend to have strong
flow=banding along which they aplit intc thin sheets,
The paler rocks, particularly those seen north of Svartegil,
are often crowded with lithophyaae, are roughly bended
and give rise to screes of large rectangular slabs,
Pitchstones, green or black in colour and often spherulitie,
are usually found &t the top snd sometimes at the base of
the flows, The dagites occasionally contaln feidspar
vﬁomryuh up to 3 mm, long of camposition ap roximately

An3S,
Thickness ol flows

Of the basalt lavas, the few flows of porphyritic
basalt, averaging 50 to 70 %, are the thickest, Yext
comes the tholeiltes, 44 flows of which average 42 %,
in thicimess, although individual flowa ol 100 ft, are
common, By comparison 635 measured flows of clivine-basalt
average only 16 £t, in thickness, The andeslite flows tend
t0 b betwoeen 40 and 70 ft, thick, The acld lavas, which
must have been extremely viscous when erupted have a
thickness which varies from 20 %o 30 ft. for some flows
to 87 ft, for the flow on "osaarfell and to well over 500 ¢,
for the upper dacite flow on Beruf jardartindur, The
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thickness muat depend on the amount of material avallabie
At the time of extrusion, und also ¢n the gredient of the
surface down which the lave (lows,

Lateral extont of flowsi-

It 18 difficult to trace Lndividual lava flows for
appreciable distances, Flows aeen on the steep northern
face of Possarfell tend tc wedge cut after a mile or so;
others are more perslstent and a porphyritic basalt and
the underlying 30 £, tholellite cam be traced for four
miles, Thin groups of lavas are wore persistent than
single Ilows, although even they vary in thickneas,

The flow»s of sndesite characteristically thicken,
thin and dle out abruptly; ani the dacites, owing to the
great viscoslity of the magua, are restricted in lateral
extent, It 1s probable that meny basalt flows would be
wore exteneive wers they not terminated In wany instances
where they are banked up against "hills" of dacite or
andeslte,

Slow L3 -

#lew-banding in the daclites 1s particularly well
developed and the rocks are in @ nsequence rlssile and
8plit readily into sheets about hall an inch shick.




Sometimes the flow bands are highly contorted, with
over-folding and local shrusting, and occ¢asionally patches
of pltchatone are dragged in frus sbove, CJuch folding is
best developed in the uppermost parts of flows (e.g. in
the Selgil flow) The pitchstone, olter spherulitic, at
the top of = flow is usually banded, and green pitchstone
usually underlies blsck, O0f particuler interest are the
ridges of green spherulitic pitchatone at the head of
Illagil, which may be due %o lateral preasure at the surface
orl s still-visgous flow, At other times the dacite lavas
have & black upper surface,

The intrusive daclites resemble the extrusive {lows
in having good flovw banding that is now vertical or
steenly inclined,

A less strong flow-banding 13 seen in the andezite
lavas, esyecislly when one {low has oyer-ridden the
termination of the previous one, A mygdales in the rock are
often elongated and [lattened, sndpipe saygdales may be
curved over in the directicn of movement, /low-banding is less
conapiouous in tholellites, andunlike tie daclites and
andssites, the rook has little tondency to apiit into flakes,
The flow structure is dw So a paraliellsm « the tiny
M dapar orystals in the rock. In the oldne-basalta
flow results in the development of layers of Ml vealicles,



Jointing

A erude messive prismatic jointing is seen in some
of the tholeiite and andesite laves but 18 =ore notlceable
viewed Irom a distance than seen close up, e good
oxample of columnar jointing has, however, been obsorved
ip any of the basic or intermedinte lavas, An
excol ent example of cclusnar dacite ¢an be seen on the
northeesaat flank of Haudafell in Brelddalur, wheras
horizontally flowe-banded pinkered rhyolits exhibitis
vertical columns 10 %o 15 ft, high,

Yesicles, smygdales and lava tunuels - The olivine-basalts

are highly amygdaleldal, amygdoles being dlstributed
throughout the rflow although somewhat goncentrated towards
the top. Small ipe-amygdales are sometimes found,
imygdales are much less abundant in the tholelites and,
if present, tend to occcur nesr the top of the flow, whigh
may be scoriacecus. /imygdales are often rlattened by flow
and quartsz, cialcedony and celadonite are the most common
inflllings, large pipe-amygdales are sometimes seen up teo
2 ins, in Jdlameter and assceiated with thom are vesiclos
up t¢ 18 inas, long lined with auhedral quarts erystals,
as in the Jelgll,

Upen luva tunnels with councentric flowebanding arcund
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thea are commonly encountered at the base of tholelite laves.
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The tunnels are ususlly empty, and 12 %o 18 ins, in
diamoser, OUne exmaple was noted in Arnahuagil o suech

a tunnel about 5 £, across and infilled with sgzlomerate,
Twe of the lova tunnels which are also common in andealte

lav:s were found to be iined with well-formed wheat-sheanf

atilbite orystals and sggregates,

Basalt pogmatite

Une good example was found, with s« number of veins
up %0 4 ina, thieck ¢utting the lavaa of the porphyritic
b'udt lavas (an olivine~basalt with felspar phenccrysts)
on the lower slopes of Fossariell Just to the east of the
Arnalnsgil. These pegmatites are coarser in graln than
the basals in which they .ccur,

e of .

The weatherin: and method of break-down of the rocks
13 useful in distinguishing between the rock-types from
a dlstance or on aerial photographs, The daglte lavas
foru pule-goloured sand seres-covered preunded hills,
such as Raudafell, in contrast to the dacite intrusions
which stand up us jJagzed peaks, < cid dykes are remndily
visible from & distance, showing up as white stripes
aeross the ground, The exlatence of acid rocks in n gully
can usudl 1y be detected on aerial photographs by the pale
colour of the outwaah where the gully debouches on te the
valley floor,
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STRATIORAP

Geologloally the area is divisible inte two
distinet units:~

1, & dacite-andesite complex consisting of a grest
thickness of dacite, andesite and theoleilte lavas,
often with rather steep dip, sesocinted with thick acid
tuffa, This complex forms the northevwestern half of
the mapped ground,

2, /‘butting against and overliying (1) a considerable
'thul-ou (over 3,500 ft,) of flood basalts, comprising
mostly tholeliite and olivine-basalt lavas, These lavas
are a generally conformable secuence gontly dipping
towards the southevwest,

Tho duelve-andesite growp.
The lowest rodks exposed in the srea mapped, The

Lover Green Tuifs, are seen in several amall inliers,

of which the largesat is in the Illaglil, Here about

S50 ft, in thickness of green tufls 1s seen, bearing

fragments up to & in. of green dacite and, in the lower

part, eccasional blocks of andesite, The tulf is incllned

Dete A% J0° apnd forms a mound against which the over-

lying andealites are banked up, The tuff is reddish-brown

in colour just belon these andesites, Numerous Airrsgular
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andesite stringers up %o 1 ft, cut the tuff, Imall inllers
of & similar tuff are seen 1600 yds up the Selfil, in the
stream 5,%, of Haudafell and to the north of Svartaglil,

A great thicimess of similar tuff 1is seen in Brelddslur,
particularly well exposed in the Innrl-Ljosa, with over-
lying andesite banked up against 1t, It 1s probable that
this thick tuff 1s to be correlated with that in the
Illagil, the two belng continuous below Ofaerudslsneflr,

The andesite and thoiouto lavas sugceeding the
Lower Green T uffs are well exposed in Svartagil and in
all the streams to the west as far as, and including,
Selgil. In Svartagll some 700 f£t, of sndesites and
tholelites are exposed, the indlvidual flows tending to
decrease in thicimess upwards from about 25 ft, to about
10 ft. The {low-banding in theae rocks is often highly
irregular, There sre occaslional interbedded tuffs up to
2 £, thick.

A nuaber of daclite lows are interiedded with the
andesites., The pale, speckled, llow-banded dacite
exposed at the camp appears to be continuous with the
lowest daclite flow on fossarfell, where it hes a pitchstone
top dippling south at 20°, This dacite outerep continues
northwards from the esup Linto the Selgll, where twoe [flowa
are soen, both pale in colour, the uprer being yellow,



Fig.5. Photograph of thin
nuto and Tholeilte lavas
in the Kressloekur,
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They ars separated by 4 ft. of ateeply~dipping sperulitiec
pitchsetone, Overturned folds in the flow-banding indicate a
movement {rom the N,¥, The lowest dacite on Haudafell, and
part of ths decite ocutiler west of the Trollaskrida may be
the stratigraphic equivalent of Shese dacites.

Above the yellew ducite in the Selgil comes 20 ft, of
blue-green tuff{red at the top), overlain by andesite, Other
exposures of what sare considoered to be the same tull are seen
near the coniluence of Selgll and the Berufjardara; Just north
ol the camp; beneath the agglomerste of the vent dacite higher
u'p Selgll; on dacite above the West bank of the lower Trolle
askrida; and (30 %, thick, with andesite blocks up to 2 f£t.)
on andesite Just west of the intrusion of Smatindur,

These andesite and tholelite [lows constitute a conformabl
succession inelined at sbout 25° towards the 3,V, The flovs
are considered to h-vl:z'iho flanks of a voleamo, the acgld
complex forming the core of which 1s exposed to the north or
northesast, The northern slopes of the valley at the head of
PDeruf jordur regresent approximately the exhumed asurface of
this wilcano, the lavas and the slope of the present valley
being parallel,

“he andegites are ovorlnia by several daclise levas,
The eol, Seruljardaskard has dacltes on elthor side. A strongly
flow~banded [lovw of blulsh-red dacite ls seon on the east and
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1% 1o probably related to the dsclte plug which forms
striking pimnacles (due to the near-vertical flow-banding)
on the 5,7, ridge of rlogutlindur, Flogutindur itasell ia
capped by a second dacite flow, the two flowa beln: soparated
by & thim acld tuff bed, On the wosi side of the ¢ol, a
lower dacite flow i1s overlain, on the N,i. "nose” of

seruf jardartindur, by & succeassion consleting eof acld tuff,
palagonite tulf bearing blocks of acld rock, and palagonite
tuff alternating with basalt and succeeded by several basslt
flows, This group of rocks 13 overlain by acid tufl, and
'tho succession wedges out westwards sjlong the seuth face of
Beruf jardartindur, The uppermost declte flow on this
mountain sttains & thicmess of 600 £f&, and farms lapreasive
precipices,

Traced towards the southewest, several separaie daclte
lavas are soen on the dip slopes south of Ofserudalsnafir,
Correlation of the cuterops of daclite is often very 4 fficuit
on agcount of the usual lack of distinctive characters snd
the gonceaiment of the contacts and cecasionally of the whole
outerop by scree produced by the ready frosteaplltting of
dacite along the flow-banding, Fetrolggleal studies might

help, snd the presence or sabaesnce of feidpar phenderysts 1s
a useful fleld eriterion, FRelationa on the outlier are
rather complicated on H audafell, andit seems likely that the



lower parts of the daclte on the hill are Intrusive, with
steevly-cipping flow-banding, One of the daclte flows is
seen, in the upper Selglil, Jjoined to the vent-feeder,
The only persistent horizen in this succession of

acid rocks is a tuff, referred to as the Upper Blocky Tufl;
it ean be traced from the eastern end of Beruf jardartindur
(where it underlies topmost rhyolite) to the head of
Trollaskrida, The manner in which this acld tufl cuts acroas
so many different underlying flows suggests that 1t marks
the opening of & new phase of aclid volcaniclity after a
j-rxod of quisscence and ervaion. This is particularly
marked at the eastern emd of Beruf jardartindur, where a
number of flews and palagonitetufl beds wedge out weatwards.

The uppermost decite lavas on Berufjardartindur has
atron ly-developed flowebanding, the orientation ol which
presents features of gonsiderable 1§tcroot; the dip of the
“lowebanding 1s seen to incresse up-dip, as shown on the
accompanying diagram, until 1t is prectically vertical,
At the eastarn end of the mountaln, There are two ways
in vhich this may be explained, The observed distribution
could have been produced by movement ¢f the lava in an
essterly direct on, However, this wuld involve movement of
the lava flow uphili, rising in the progess through a
vertical helight of some 300 ft, (after making due allowance

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

upper blocky tuff.
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Olivene Basalts
"Beruf jardartindur Ryolite"

Upper Blocky tuff
Thin colummar Rhyolite

Series of Olivene Basalt flows
Tuff

Rhyolite

N.B, The top of the Andesite L |
group ceorresponds Andesite
appreximately to the
flat surfage visible in
the foreground.

T, .

Fig.7. Explanatory diagram
ii&"i‘wtograph of the upper-
most lava on Beruf jardartindur,
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is that the lava has come from the east (Li.e. from the vieinlity

of Flogutindur, and perhaps from the known Smatindur vent) ;
the local steep dip of the flow-banding in the Beruf jardartindur
dacite would then be the result of the viscous lava {low
running down the side of a hill,

The dacite flows, 2, S and 5 on Fossarfel]l, are considered
to lle stratigraphically lower tham the Upper Blooky Turf,
“he lowest of these flous, 4.2., 1s best expose in "Pan Gulily"
where up to 70 ft. of strongly flowebanded and spherulitic
dacite 1s exposed., This flow has cccasional bagalt or
andealte xenoliths up %o & I't, sguas and the flow has a
brecciated top with small lithophysae, capped by 6 £t, of
green pitchatone and « thin acid tufr, Traced westwards,
this lava flow teminates abruptly esst of “Deep Cully”.

The second dacite flow on rosasarfell, A,3,, 13 seen
350 ft. up "Deep Cully” where 1t i3 i-akod up agalnst tholeilte,
blocks of which are enclosed in the dacite, The dacite ia
white or pink, fres from phenocrysts, aand strongly flowebanded,
The third deecite, R.5,, is seen in "Pan Gully”". The topmost
dacite 13 P00 ¢, thiek in "Pan Oully: The rock is mle
in oolgur, contains feldspar phencerysts, and is coarsely

flow-br..ed, The upper part ol the fic= 1s blocky, and it

13 eapped by green piltehstone followed by red tufi,
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angular basalt fragments up to one inech is overlain by a
mudsione or Ifine grained drown tuff overlain by gresn tuff,
The beds appear to be local and are probadly fluviatile wmd
deposited in & rock~basin,

Plant remains are often sncountered ip the red bheds
between Ilows, Especially noteworthy was a sapling embedded
in tholeiite lauva at 1030 It, in the Nomzil. The aten,
al though largely replaced by quarts, chalcedony, heulandite
and calelte, still retains some of the woody structure, 7The
root has been replaced by fibrous mesollise, As shown om
thoiaoupnytu sketch the sapling has been bent cver by
the enclosing lava,

The leood basalts dip towards the ",3,W, or 8,7, at an
angle varying from 3° to 79, It seems ressonably coertaln
that they were originally umm-m_u. and have
subseq ently been tilted,

~EXEES AND OTHER INTRUSIONS

The Tertiary dyke swarm in the Berufjordir area is
locally very iatense, The dykes o tting the dacite-m desi te
group tend o trend in $wo general directions, nemely 115°
and 165°, These dykes average 10 ft, in thickness and
ind ude both beslc and intermedis te members, Some acid and
composl te dykes alse cceur, A eoneslderable number of



Plant bent over towards 300°
Replaced almost entirely by
mesolite

e T

Diam of main
part of stem
= on

Diam, of
lower hollow
part of stem

= 23"

e Tholeiite lava with
; vesicular base

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

in tholeiite lava at 1,030 f%t.
in the Nongil,
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irregular, ine-grained basalt sheets, many of them with
g00d prisaatic jointing, are encountered in and around Svartegil,

The above wentioned dykes are eanfined to the dncite-
andeaite group. A third set or dykes, trending from 20°
to 85%,and moatly about 40°, is distributed both in this
group snd in the surrounding flood-basslts, Those dykes
range in composition from basic to acid. The acld dykes
form a well-defined group confined to & narres belt near the
head of Berufjordur and are probably of relatively ege,
hq average 10-20 ft. in thlckness although thicker memie rs
alse ocour; one at the head of Tullaaskrida is made up of
100 ft. of white dagite, the two rock-types porhaps
representing successive intrusions,

Host of thls set of dykes are basic, MHost consple-
Uous are the dykes of porphyritiec bssslt, in which the
Plaglociase phenocrysts (e.g. in a dyke near the head of
Trollaskrida) may reach § inch dismeter, Flow=-banding is
A0t common, but bands of vesicles were observed inm a
3 fi, basalt.dyke west of the Arnahusgil,

Other intrusions inciude the aci! vents in the
Jelgil. 1Im these, the daclte couposing the intrusion ls
margined by about 1 ft, of pitchstone, One of these plug-
like venta, exposed in the Selgil at 850 £, altitude, 1is

seen leeding a dacite lava (low, Two vent-like intrusions



of andesite are seon in the Lrossloekur, and the more
southerly of the two is seen to feed an andoslte flow,

The £1004d basalt lavas are belleved to have been
produced by flssure eruptions and the dykes represent the
channels for these eruptions, This is supported by the
obssrvations that the dykes and l.vas are petrographically
simlilar and that the intensity of the dyke swarm diminishes
upsards; also by the lack of alternative ghannels such as
plug-like wndults to allow the pasaage of magma to the
surface,

The signiricance of the acid dykes is not clear
although they are often composite, with basic margins,

They appear to be sarlier than the bulk of the basic dykes
in the area, and are fregquontly cut by them. None of them
passes up»ards from the dacite-andesite group intc the floed
basalts, They may be the feeders for dacite lava Illows,
although this seems unlikely in view of the [act that the
observed feeders are wvents, nearly eircular in cross-section.
It 18 perhaps more likely that they are suriace manifestation
of some large acid intrusion which is nowhers expesed at the
surface.

The follewing study was made of the dykes in = well-
exposed strip of ground, commencing at the base of a prominent

A4
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flow at 1,500 £t, in the Nongil and extending at the base
of this flow for a dlatance of one mile to the west,

i.
2.
Se
4,
8.
6.
 ’.
a.
9.
10.
11,
12,
13,
14,
15,
16,
i7.
18,
19.

Hogk type
Vesl cular basalt

Ulivine=basalt

Porphyritic basalt
Porphyritie basalt
Porphyritic bassalt

. Fine-grained basalt

7ine=grained basalt
Olivine-basalt
“ine=grained bLasalt
Porphyritic basalt
Basalt

Delerite

Basalt

Dolerite

Basalt

1 fs.apart

Basalt
Basalt
Basalt

Hnasalt

& e
€ 9 r 3 8w o

’:.O’-‘.‘

o0
©

2.26 (a)
2.27 (s)
i.88

729 & v, 70

T8l
T.32
2.38 (9)
T.54 (8)
7,358
286 (8)
2437

2,38
LeR9

Z.40
T.41
2,42 (3a)
T4l



21,
22,

Dolerite with aparse
shenoeryats

Dolerite
Porphyritic dolerite
lolerite

Average thickness -

20

%
iz

10

7.7 £,

7.44 (8)

2,45 (s) r.74
7.46
L.47

The aggregate thickness of these B3 dykes is 1674 ft.,

representing & crustal sxtension or 3%.
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"hys G

The ares covered by the detailed geslesienl

survey 13 sltuated at the head of Rerul Jordur, one
of the lomy [Jords, so typieal of the eastera coast
0. Ieslsnd, These I jords represent the drosned lower
portions of lerge Fastevest glscini vallieys, and
everyshsre in the ares wmapped evidence of this oruer
glselation 12 appareat,

'01‘0101 strime sre particulariy wall sreserved
on the valley fleor and some very ine reches acutonnes
¢an 4lso be seen., Strise were aise found on the top
of Fossarfall - two erossing sets being recordad,
Un the valley sldes, eapeclally the southers alde,
rapld poat gleclal ercalon has remuved some of the more
obvicus ovidence of glaclatlon, but the general "g”
shape of the waim walley clenrly indicutes that the
prosent day land form 1 2lmoat entirely due to
glociation during the plelstocene and esrly Helocano

it seome likely that at its weximua oxtent
enly the higher peaks round Kisufell poked through

the ice cover sz nunstaks,



Twe further peinta are zerthy of notose

(a) 5rift in the upper portion of the walley 1a
not extensive and one must assume that 1t was
woatly swept into the [jord or further out
inte the sea,

() There 13 conslderable evidenecw far a late
glaclal phase with the developument of corrie
giaclers on the sldes ¢f the main Zast-Yest
valleys. Ivartagll sust have housed ono such
glacler, while a small corrie glaoclier still
exlets on Histufell.

The raised besches - studied further to the north
by an Imoerisl Celiege ‘xpedition in 1958 - are also
very well develepad 1n Deruf jordur, sad thelr varying
helghts and degree o/ periectlcon poilnt to & camplieated
pest glaelal histery, with soveral asjor variations in ses

level,

4
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