UNIVERSITY OF
NEWCASTLE UPON TYNE

EXPLORATION SOCIETY

EXPEDITION TO THORISJOKULL

ICELAND

1970

(%39)
[ 1970 Barnford]




Maps

Members of Expedition
Summary

General renort
Travel

Financial repobt
Equipment report
Medical report
Surveving
Meteorology
Hydrology

Hydrologv Appendices
Geomorphology
Glaciologv

Botany

Ornithology
Acknowled zements

CONTE!'TS

John Dalby

Michael Burnford
Michael Burnford
Michael Durnford
- John Dalby
Janet Voody
Janet lMoody
Tohn Dalby & Mike Forbes
John Dalty & Mike Forbes
Margaret Danks
Bob Iiden
Margaret Danks
John Dalby
Jane Wobey
Andy Lowe & Tikki Forbes

1:4000 map of study area inside back cover.

Diagrams are inserted in the relevant sections.

Produced at and by the

For furt“er co:ies apply to t“e Society.

Exploration Society,

Daysh Fuilding,

University of 'Tewcastle-upon-Ivyne,
Tewecastle-upon-Tyne,

NE1l 7RU
Engla nd .




AGIVA YT A§ NmMYHD

e ‘$1S1BOIOYNUIO AG | ~ .I * A3s3ung dYW HENIVASI¥Od
‘ax3 Aq pasn spoOY - 33s
== . =S
1-
]
!
\\
\VTHAIY
o
1R ujousnA1S
{
A9}
#hﬂuo_.&
Ry vy
"~
f
_ N
0 ANV 13Dl
\%Q\\Q,\ ol
s e




ABIVC 1 ( AgnmvEd

PP 17 TR

11NNOr S1804

.
.

®e

1IRXOraNY1 1139 #\\N

v L. Sy

L£3330S IVA¥3LNI 8NOLNOD

TR - i ST
Wi € ' ) e 7
00008/ 1 . 37V3s

dWvD 3SVE




MEMBERS OF THE  EXPEDITION

Michael Burnford, Mechanical Engineering, Leader.
John Dalby, Surveying/Geography.

Mike Forbes, Surveying/Geography.

Andy lowe, Zoology, Ornithology.

iané Wobey, Geography/Bétany.

Janet Moody, Geography.

All the above were undergraduates at the University of

Newcastle upon Tyne.
The following were also members of the Expedition:

Margaret Banks, Geography at Wottingham University.

_ Bob Edenm, Lecturer in Civil Engineering at Southampton University.

Both are graduates of Newcastle University.

Tikki Forbes, graduate of Rhodes University, South Africa.
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SUMMARY .

The Expedition.was in Iceland. from-6th July to 16th September 1970,
and studied Hydrology, Botany, Glaciology, and Topopnaphy of the Northern-
most glacier of the ice-cap Th&rlsJBkuli, in West Central Iceland. The

two Ornithologists made behaviocural studles of ‘birds in Hbrth and West areas

An area of 2 sq.km. was mapped on a scale 1:4000.using Theodolite
trlangulatlon and air-photographs. '

Water discharge, cross—sections, sedlment loads, and bed composition,
were measured at 9 stations along outflowing streams.
were made hourly over 48 hours to accompany de;ailed meteorological and
glac1olog1ca1 observations.

glaciological observations more detailed at specific forms on the glacier.

Transects were drawn across the valley at 100m intervals from the

glacier, and vegetation in a metre wide band at each transect recorded. Thlﬂ

method, —although unorthodox, was neécessary because of the scareity of

vegetation.

The diving and preening behaviour of three species: Scaup (Aythya
marila), Great Northern Diver . (Cavier immer), and Barrow's Goldeneye
(Bucephala 1sle1d1ca) was studled the f1rst under continuous daylight.
Spec1es seen were recorded and notes of diving behav1our taken of..

Red Throated Diver (Gavier ‘stellata), Slavonzan Grebe (Podlceps aurltus),
Cormorant (Phalacrocorax carbo), Shag. (Phalacrocorax aristotelis), Eider
(Somateria ﬁollissima), Long Tailed Duck (Clangula hyemalis),

Red Breasted Merganser (Mergus serrator).

fhege’ last two were otherwise made daily; the

GENERAL REPORT

! On the morming of 3rd July the Expedition left Newcastle with all
Es equipment crammed into a 1955 Land Rover and a 1954 Volkswagen Mierobus.
St of the previous night had been spent loadlnp, and so we were looking

wrward to the three day rest the sea voyage from Le1th would give us.'a

‘At Leith there was some considerable doubt as to whether the
V. Gullfcoss would said on time, because of the strikes, but we were
sured that all was back to normal. The only worrying moment was when
. le overload bell on the crane rang as our Land Rover was being hoisted
oard. We managed, however, to persuade the crane operator that there:
is a fault with his crane and that the Land Rover was, in fact, below the

ximum load!

In spite of being a very well-apﬁointed vessel below, the M.V.Gullfoss

Detailed measurementsis a none too comfortable motion in a sea; and so we were glad to step

hore in Reykjavik on the cold morning of the 6th July. Then ensued a hectic
iy of chasing customs officials and insurance brokers in a finally successful
‘tempt to legally use our vehicles. In this, and indeed throughout our

tay, we would have been hopelessly lost without the help of Ingvar Karlsson.

We spent a few days in Reykjavik and then headed towards ThérisjSkull.
i the way we camped at Thingvellir, the site of the old open=-air Parliament,
dere there was the annual horse festival in progress, with much joviality

ngst those present!

On the 5th May 1970 there had been an eruption near the volcano
tkla, and as it was still active we went to see. Unfortunately the

Eireworks' had ceased a few days earlier, and we only saw the immense
va-flow which oozed and 'tinkled' from the crater. However not to be
t out, we boiled water on the lava-flow and made coffee. Unhappily the
fttle has never-been the same since! The lava-flow was a few kilometres

'ng, about 15 - 20 metres high and several hundred metres broad.

l On our return to Tﬁingveilir it was snowing, and it then took us four
ys to reach a sultable area to set up base-camp only 30 kilometres away.

i had to dig througq snow—drlfts on the road, and once it took two of us
fveral hours to extricate the Land Rover from quick-mud; luckily on a hot,
till, sunny day.

5 By this time the ornithologists had gone to the West, but ran into
iouble when a rear wheel and hub came off the Volkswagen. In order not to
}ste more time they continued their studies using the Land Rover. However
?eir troubles were not over: on a lonely mountain track in the North-West
de rear differential broke and seized. They made it to Akureyri where the

ind Rover agents, Baugur H/F, helped them repair it.
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We are greatly indebted to Baugur H/F for their generosity in giving us parts

we could not possibly afford and for their neln and advice.

At the base-camp the work was proceed1no well in spite of the exceptlonally
bad weather, which made many trips:up. the glacler 1mposs1b1e as well as making
living conditions difficult. We had. several gales . the final one:lasting
six days with 25,0mms of rain a day.  After thlS we. retreated to Reykjavik, wet.
bedraggled, but cheerful! ‘

We had two weeks. to wa1t for our boat, so after sortlng stores in
Reykjavik, we went to. Hagavatn, the area we had orlglnally 1ntended to work .
Landmannalaugar, the 1mpress1ve waterfall Gullfoss, and the thermal area
Geysir, were also v131ted. Landmannalaugur 'is a thermal area of except1onal
beauty in the mountains, A hot r1ver ‘flows through the valley and it is
wonderfully relaxing to soak im: thlo river even when the air temperature
is below freezing. We approached Landmannalaugar from the East along a
.- 'torturous track through magnificent mountains and lava-fields. This
was ‘a drive whieh, even at that late stage in. our etay in,Iceland, none of

- us will forget.

Un the—15th—

TRAVEL

A
‘:l

We took two vehicles with us to Iceland - a LandRover ‘and a Volkswagen
Microbus. The shipping tariff for accompanled vehicles on the M.V. Gullfoss
is low, and insurance is falrlycheap, altnough the AA now provide 5- Star.

cover for Iceland.

Our vehicles were very old - 1955 and 1954 ~ and we had some troubles
with the Volkswagen, the elder, which would not have occurred in a newer
model because of modifications. It is not necessary to use new vehicles
as it is much cheaper to use well-maintained old ones, although if they can be
afforded newer vehicles than ours are advised. We found that we needed .
one LandRover but it would have been excessively expensive to have had two,

and unnecessary.

There are very few tarmaced roads outside the major. towns, most roads
being a loose gravel Surface. They are very rough, often with many potholes.
The South-West has, on the whole, roads wide enough for two-way trafflc w1thout
any difficulty, but in much of the country they are single track, though wide

enough usually for two cars. The cross-country routes are not always passable

 Leith with mlxed féeelings - eager to returu home, yet sad that such a

{onderful time had to end. .-

- Michael Burnford

_7th February, 1971

and one must expect steep slopeo and unbrldéeégrzgers. The Kaldidalur mountain
road which we used many tlmes, is uaually passable in an ordinary car in

the summer and has only one unbrldged river. It was blocked with snow when ,
we first tried it in early July, but this is not typlcal.- -Wlth'care an ,

ordimary car will be able to cover much of the country.

The suspension, tyres, and exhaust systems take a tremendous beatlng,
and we saw several cars with broken suspension. The heavy v1brat10n ‘tends
to shake nuts loose and we found that the bodywork began to f£all apart.
Dust is another problem and finds its way everywhere. lMost vehlcles are,
where possible, diesel, as it is cheaper than petrol.  There 1S 10 problem
in obtaining fuel and it is only necessary to carry spare cans ‘on long
cross-country trips. On many of the roads fuel consumption can be very
heavy. Information on roads can be had from the F.I.B. (Icelandic

Automobile Association), Tourist Offices, or the Road Authorities.

There is a good public bus service but space for expedition equipment
is limited; some firms have cross-country buses for charter but this is
costly: a 12 seat bus would cost £0.10per km. in the summer of 1970.
There are firms which hire out self-drive LandRovers and Volkswagens, but

this is also very expensive.
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Importation of eqm.pmeut to Iceland is not difflcult as long

as it is well packed and organised; wu:h detail ed forms of boxes and

contents available f_Qr the Customs. All must be for use by the

Expedition of course.

VEHICLES

LandRover
1955 long wheel-base truck cab pick-up. Petrol.
permitted load 800kg. (1800 1b.) plus 3 persoms.

was 407. (In England driving to Leith).
1500kg. (33001b.)

rear axle and broken differential, brake master cylinder seals, burst

Maximum
Maximum Qver]_.o,ad'
Weight of vehicle is

brake pipe, dirt in fuel, loose nuts in suspensmn and steenng, water in
1gn1t10n, 11ghts, bodywork shaking loose.

VolksWagen ;

1954 Microbus van. Petrol. 1132cc. Maximum permtted load BOOkg.
(18001b.) plus driver. Maximum overload was IOOZ
Leith.) Weight of vehicle is 800kg. (18001b ). Trouble encountered.
Rear hub splines shearing, clutch. slipping, dirt in fuel, ’

The Volkswagen was driven off the road and overturned once but
sustained no obvmus damage.

The LandRover covered 8, 000km, (5,000 miles.), and the
Volkswagen 3,000km. (2,000miles.) ;

Trouble encountered: broken exhaust manifold, bent

(In England dnvmg to

FINANCTIAL REPORT,
Item
Income

onal Contributions (£60.00 per persen).....
ersity of Newcastle upon Tyne.sieeceeesssos
1 Geographlc SOCletY..........-...-......-.
(o) Watkins Memorial F\J.nd...ooqon.Q.noog)ooo_.._c‘
1 International Petroleum Co. Ltdesceeocevse
d (Dagenham) Foundatlon.......o-...-...-.".

er Domtlons...’.'....‘.'..‘.“.......'.....
e OfMlnlBuS OnRe'burn...........-4..-...“_.
e of Ia-ndrover On.Retllrn‘ouobo;'-oboocooofco

enditure,

LVSl-.-u.u....u-.........4-.....-...\..5.’..”

d‘..'t.lo...lll........ll'..l.'...‘..l.l.’d,i
over;......'.'......"...‘.,...I..I..‘..!A.‘
] rance:..u........-...“...-.........-.a..._
icle Spares And Runnlng COStS-n-o.oo.noodoo.
cellaneous equlpmen'b...........u.-.......-.
tlonely...'..ﬁ.f..‘.’............‘........'.
klng Fuels......-....u.....---...-.........
0-..ano.pc.cooon-c--n-.-q.&u-non-o---odcntp
H‘.lotog'raphs..u.-u.u........u.........u
ce Returned to Exploration Councilesceecsse

- ohs gptod - Totels,

chrlst Educatlona.]. Trust....‘.o.......-.ﬁu..

JoLis DAIBY,

Income

- £54,0,00
-£500,00

£ 50,00
£ 40,00
£ 75,00

7

Expenditure.

£592.50
£171.50
£150, 00
£186.85
£136,30

& 30.:00

t of Report to be deducted from this balance _

£1_407.00
BREAKDOWN OF EXPENDITURE.

| avel

t Passage Fares (ine. vehicles)
Fares. ) M

t of Petrol.

t Trip to Flatey.

es and Tyres bought in England
ares required in Iceland,

g Costs in England,

Fund Licences,

£ 47
£ 35.0

£334.95

£151.55

. £95,00
-£11.00

£592.50

£136,50
£ 35,00
£171.50
25
60

600

i

£ 58,15
£ 40,50
£19.35
£ 18,35
26 3E

£ 10,75
£15,50°
iy
£ 9.25
£ 96.83
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INTRODUCTION

! For any venture of this nature,raccu;ate~p1anning for stores and
equipment is necessarily limited by inexperience‘and,lack of knowledge of
condi tions likely to be experienced. Ip fact, little of.-major importance
was omitted and little taken which was not, of some.use,. albeit for some
Purpose wholly different frop that originally intended.

Full stores ang equipment lists are nof;inéluded in this report,: -
because choice of items taken vas severely curtailed by availability,--~-

{ Al Was necessary .to do without

A. Tentage
Arctic Guinea (Protex) and Flysheet ¢ LTLL i
New Mountain % " 1970 eredis
Icelandic (13ft.) and Flysheet c.1965. o, v %
New Guinea ang Flysheet .o0ld Ly
Meade (3 man model) LS o e
Itisa Senior ang Flysheet ...1960 )
Ridge tent (3' 6") Very old 5 |
Bivouac (eX“Army) - old 2L

It must be remembered that the vintage of the tents differed widely,
Several tents were too old for the rough usage received, while bei. = edcia gt

for ordinary use ip - lveé tents and three olg flyéheets were

: T -
‘rreparably damaged by the severe gqles,.f:om-vhich_np tent. escaped undamaged,

The Icelandic Proved its reputation ag a lifesaver, withstanding
conditions., However, the poles chafed throuzh the flysheet three times and
and tent once, through the severity of the gusty pales rlayins on sodden canvas
although the pitching conditions in Thorisdalur were far from ideal. The

weight of wet canvas was sufficient to buckle the steel spi
extension pices,

For such extreme conditions,
rope over the poles,
adequate substitute when it

the worst

The Wew Mountain and tiae Meade have the best design for these conditions
and withstood guUsty storms well, The HMeades, having already seen rough usage in
Greenland, holed easily, but their“grbﬁndsheets remained completely vaterproof,
despite the sharp, rocky ground beneath, They therefore tended to turn
into bathing pools, the groundsheets carefully retaining a 3" depth of water,
leaving the unfortunate OCcupants floating on their 1ilos! The New Mountain
flysheet is an excellent development,,but need it have a metal zip? Inevitably

The Arctic Guinea, Teputedly ideal for such,conditions, did not so prove.
It was impossible to Prevent the flysheet from touching the side of the tent
during anything above moderate windspeeds. A modification to pull out the
sides of the tent and flysheet similar to the Hew Mountain would give much -
improvement, as would a flysheet reaching to ground level. For the existing
design, the addition of yet more guys to the flysheet is the only practicable
answer to tue problem, The doorway leaked a surprising amount, . Once the outer
panel becomes wet it flaps against the inner and Sprays the incumbents, Some .
modification is desirable here if the tent must be used in exposed positions.

poles pegs, rope, canvas and guycord.
? {5

B. Cooking Gear

 dockside.

EQUIPIENT REPORT

. . in

The Itisa and the HWew Cuineas, des}gned For llg?QWEI%h;iiggiang’the

dewell for the touring °rnith°1°gl§F8’ out cou dn;ould be essential
™ ditions at Base. Flysheets reaching the groun i B ond pvaeh s
i zﬂZrlthe storms, for the wind gusted uni§¥ne:Fh azg E?nd ;nd rain vhich
0 weat. this combination of v
s canvas. It was t! . taly,
ipped thed§?§?§3;id :ost tents could survive these elements separately
sroved so di g - ;

i i A 1 f

e | ly of spare
iti i ntage was a larse supp
ey i T%e former have innumerable uses

i d for
ious thicknesses, was used
i ’ s, of various thick , _ .
anding camp. The canvas, Sy was used
ln any loug zfmost gvery tent had each guy renewgd once, i:?iui; ghafted ‘
)atczlgg.and the -Icelandic, for ‘each gale: took: extensive P
Mounta ‘ iy o g

Dr snapped guys.- '

An invaluable

b 3

BEERLI I S ST illed with
The main party at Base used large calor gas-gyllgdezi'zflii the Reykjavik
3! as procured from the Kosengas-salan, Sj?yar raG "and IBSARRC s tova |
Dutch Kosengprigus' and 'Optimus' paraffin stoves, BluetThaz”Gaz' ey
: e
used for smaller parties or when the gas ra§d°zt' eratures and on ice
~ er;ormed well for the °rnith°1°giSt§’.bUt i ggzs will not function
';?r gas pressure is lowered to inefflclent.lerls.q ’r giVeva Sevt FLA
e ; fss S, although messv, ’
. ° ; ffin stoves, a More.
w 4°¢c The para , : . rt use. o
chn be:lo:'_l: D.(;W V'Primus' stoves. .neededfrep?er aftEE onlytz};:r;as e moat
:::r2V§th;'would have been useful. Thﬁ‘stngli'szggzéozs for use in blustery
E . 1 7 d the eas o o, e .
reliable and, being low to the groun cis difficult—for—the unm:.tlat:-i
: the. a prohibited impert, - ught as spiritus
Yy ‘ t be bought as sp g . s
- = i eland liowaver, as it mus L, = nevkiavilk.
forelgne: Fofsggétgelgoigrment,Afenpis og .Tobaksverzlun Rikisins in Reykj
denaturatus from _ 1 .

a e A6 2

: . - i : i iall: ter the
‘There was some minor excess of>cpokLng.uten31ls; izge;;:ltgeazccaSions
f the ornithological party, but this compensa [, e occasio
departur? - blown away down the sandur! Two teatowels ety
Yben aft}CIeS e after four more were purchased in Reykjavik t;for -
}nsuff;ilzzgély Ezzgng to the drying difficulties and the tendency
in sho . :

hydraulic jack to spew forth oil.

C. Personal Kit

: ¢ kit and equipment,
There was great variety within the suggestad ?er§22:; hisved degirable
depending on whatomembers already possessed. Certain items p

or best for the conditions:-

i dly waterproof
irable, for, despite suppose )
uld have been desirable, Sysirai g T8
Str0230222§ghe;ezgers spent too long in wet trousers. SF;ongachdarﬁing Wiy
;Iiie:s woula have been similarly helpful, as well as saving

and overtrousers,
Waterproofing varied from Black's nylon c?gOUIesE agZ;issHansens and
e, tol
. oof after two months' use, = he nylon
gh;c% Werglgo 1;2§§r wa;ﬁnguellies' were most water resistant, but the ny
+V.C. sailing .

i i ier days.
gear provided light, necessary windproofing on the drier day

1. ¢ lic' to a Fairy Down o
Sleeping el range? f;g:tBlacgh: '%22%:22123' were rarely sufftC1i:t .
o i tézme'fo;m of lilo was essential for a lengt?3 SeaZily
- D = ;ce o to puncture. Lilos had the advantage of drz;g%ionS,
:g§k¥1:§:§:;nagzzep;ggis inpleaky tents! Foam mats, idal in dry co

¢ e e




D. Ice Bquipmene EQUIPMENT REPORT
Ice Axes ot ' :
f % were taken an v A )
f:‘om the obv1ous., However d the old ones proved to
oy SUCh pUrposes,  Pupype el SO 3% is an expensive fpa. i ('LFEY Uses apar
pordled variety (3gu 325§ expeditions please note!  mop ro ool PO used
ut the Mg o Vere most suite. Cra’ Oor icework the long
7> Was necessary for safety Wa:p:ns ¥ou1d have been ,useful
sk arely utilised, . ]
CONCLUSIO::
=HCLUSION:
The expedition ya
tion wag
;:ture-6§ped1tlons to,thlsas well equipped ag circums tance -
duntain' variety, ¢, area should have pey tents benmttedy) buy
least €xXpensive cgpn b; Ipromise between the best equ pererably “Ney v
taken, although sl cosigalse €conomy, A mlnlmumqo;pment available and the
difficultieg, 7ell be omitteq by future e:;gs:fluous L o0 vay
: ' } lons with weight
Our thankg

are due to the p.j

of ; :
= cooking utensils, to the Claremo

* Department of this

long sufferj
rin i . ont Tower.
us the small ft:;:enf? and indeed to a1] thoizrﬁﬁrs for constant heip,
frying pan Wiilch proved so inyaj ° Were cajole
Pans to garden a uable, ranglng from o

J.N. MOopy
T

Unive

s to our
d 1nto‘donating

n-openers and

rsity for the loap

——this was less obvious.
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MEDICAL REPORT

. Medical Stores

Lack of knowledge of conditions likely to be experienced again affected
the choice of items for the First Aid kits. This was the one instance
where gross excess was taken, but this was somewhat inevitable. Detailed
lists are not included, but can. be obtained from the Society's Stores
‘fanager upon request. JBrief comments upon individual items only are given:-

Surprisingly, as tiris was included on the personal equipment list,
although apparently overlooked by the majority of expedition members,
elastoplast and similar:dressings were in ;rather short supply by September. -
Future expemditions should recall that lava is tougher than skin when
estimating quantities.

The dozen or so tubes of insect repellent and ™laspese’ were unnecessary.
The advent of any insect in Base Camp was a major event. The ornithologists
encountered few troublesome insects, even at liyvatn. :

Some tablet or powder form of treatment to replace the traditional
kaolin mixture for diarrhoea would prove a considerable saving in weight
and bulk, as would a reduction in the number of glass containers for tablets, -
where plastic would safely suffice. : ' '

Water Supply

Water supplies were first drawn direct from the glacial outwash streams.
However, these carry a high and variable proportion of sediment. At time
of turbulent flow this was readily scen to be excessive, but at other times
Deeming the cumulative amount of sediment absorbed
to be injurious to health, supplies of drinking water were taken from a small
spring issuing from the base of a scree fan on Prestahnukur. This was
somewhat inconvenient when the rivers became too deep and fast flowing during
storm periods, just when the sediment content was consistently high. One
day in late August the stream developed a fine crop of larvae, so purification
was necessary, until tablets ran out, when the river was resorted to once more.
No untoward effects were experienced. Possibly the sediment absorbed may
account for the lack of bowel complaints.

Illness

The general health of the party remained good until the last fortnight
in Base Camp, when continuous inclement weather and the effects of nine weeks'
restricted diet began to show. Fresh food and milk purchased during the last
week produced ronsiderable improvement.

The type of sanitation used was primitive, but low temperatures and the
absence of insects remove the main dangers this would cause elsewhere.
Surprisingly, only one case of diarrhoea of brief duration was encountered.

One accident occurred vhen the botanist deeply cut her wrist, just missing
the artery. This necessitated a visit to the nearest doctor for stitching,
at a time when there was no vehicle in camp. (Most fortunately a Horse
Festival was in progress at Hussafell, which obviated the need for a trip
to Reykjavik, for tae Doctor at the First Aid Post of the Hjalparsveit Skata
(Reykjavik Rescue and First Aid Group of the Icelandic Scout.Association)
kindly performed the necessary surgery. Dr. A. Lister arrived at Base
Camp in time to remove the stitches.
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Omlssfge ?aln illness Contracted on ¢
Again D? iom the medical supplieg:
Lo Llster came to t}
L l
tonsalitis during her Stay. G

Apart fro »
i} these inst
an
of short duration was rare -

ACKHONLEDGEMENTS
2 nBNTS

ReYnJav1kur

he expedltlon hlnhllghted a majo
gsglsgllln or its equivalent, 7
e patient g
s for . uccumbed
1s omlsSLon 1llustrates one of Ege

Shiosit e : ion medical offi A
i é an expedition carry suppliescissdg:§ rith o, alifieg
) w

ith cases of thls

an
y‘wound not quickly 1ea1ed or upset not
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UNIVERSITY OF NEWCASTLE UPON TYNE EXPEDITION TO ICELAND 1970,
SURVEYING REPGRT

J L. DAIBY, ' M.G..FCRBES,

The object of the surveying project was to produce a large scale map of

‘triangle.

Wawson and P
roct
bury of the Uhlver51ty Fealth 5

Hjalparsveit. qkata for

jest agalnst the reddish background of palagonlte tuffs,

though not similtaneously.

ystem and it had to be independant.

‘the seat of which has an altitude of 620 metres above Icelandic Datum,

valley and glacier to act as a base map on which the results of the other .

’oJeOtS could be plotted, and to assist these. progects by prOV1d1ng stream

files and laying out transects etcqe

A ’c.hlrd order triangulation network was observed using a Kern DKMz one -
ond Theodolite, and a 240 metre base line measured by steel tape. D:Lagram (1)
345

iustrates the network used, in which 3A4B and 1235 are quadrilaterals and
Point 6 was resected and points D-and F intersected,

As it was planned to plot the detail by plane table; using a Kern Self
ducing Alidade and a metric levelling staff; the triangulation beacons were set

p on prominent features so as to be visible from anywhere in the valley or on the

acier. The beacons were made of bambeo canes with small brightly coloured flags
iled to them gnd held vertical by stone cairns such that the cane could be

emoved without disturbing it and the alloy centering rod of the theodolite inserted-

its place. With light coloured rock as a background, these were sometimes
ficult to find and the observations would have been quicker and easjer had the

lags been 1arger (say one foot square) and the canes painted red and white. .

the red, mauve and green materials used, bright green was found to show up the
Stations D and F were

tain peaks with very dlstlnctlve cairm shaped lumps on top. These made very .

f}od targets., .

A1l the horizontsl and vertical angles were observ‘ed on two zeros and in the

-of the latter, to the tops of the flags and from both ends of the line .

A slepe correction was applied to the measured base and

er adjusting the figures by the 'approximate method!, the lengths of the sides

ere computed, Thére being only one Icelandic Triangulatldn Pillar visible, namely

n the extinet volcano (K, we were unable to connect our survey to the national

. Arbitary co~-ordinates were given to station

s 10,000 metres in both Eastings and Northings, and the geographic bearing of B3

ound by observing a sun azimuth at B, Working from 1, the co-ordinates of all the
Self checking methods were used and the use of a Curta

bther stations were computed.
hand calculating machine speeded up the process considerably and helped prevent

nistakes. The co-ordinates were then plotted on the plane table ready for use in
e field. A scale of 1/4,000 was chosen as being the largest scale that would allow

the points to be plotted on one table and contain the area to be mapped,

A suitable height datum for the survey was found from a spot height on a
1/50,000 US Army map (loaned to us by Brathay Exploration Group) which gave the peak
of the mountain on the southern edge of the valley as having a height of 856 metres.

From this peak the altitude of a bench mark stone in base camp was derived by
The bench mark

altimeter and thence the altitude of station 5 by the same means,
stone is an unmistakeable armchair shaped stone near the foot of the terminal moraine,

‘ Using the
ob§erved vertical angles the altitudes of all the other trig. beacons were computed
using simple trigonometry. As in computing the co-ordinates the height of any one
point was calculated from any two others so that the network was self checking and no

large errors were found., Initially the beacon teps were heighted but these were later

reduced to the level of the ground beneath the cairm,
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- SURVEYING REPCRT TECHNICAL INFORMATION

'. | | .;"’ D »

Triangulstion System. o = "7 7 ST :

e i w. o o LB i 8
4 .:.- g g _t::-. i dos A " ,-;, ".)‘ s -
\\ﬁ"’\.‘___ LB l 5 2 Y0 ‘\— Tl simils o0 5 v
N g | it Jadat ety v i

RN v 3 & - By . ] .

R, VY i B S P : i et

X A P S . - F
Vo ® s \ S

b ul vt ¥
.

' . a 3 g m'.‘». o 3
). GCo-ordinates of the Triangulation Stations.

Eastings. ~ Northings.
i 10 000,00 10 000,00
= 9 683.1.3 9 746403
3. 9 311, 10 60L.61
bo - 9 565.85 11 276,93
S8 «..--10 032,98 11 03R.97
e 10 418,37 10 033,06
iy 9 539.86 10 903.59
B 10 935,18 8 384.52

oy &
= "Not to scale.

Altitude.

701.5 (base of cairn).
856.0 (top of beacon).
6/2.5 (base of cairn).

616.5 " s ) .
71305 " " )Q
694.5 (" i [

1017.5 (mountain peak).
1061,0 ( . " ).

Go—ordinates and altitudes in metres. Altitudes rounded off to nearest half THetre.

3)

4w

is 217 06! 27",

' Géogi'aphiéal'bearing of Etoj, found from the‘inea'n» of two Sun Azimuth cbservations
Magnetic north, found with a Prismatic Compass is about 16 -

degrees west of true north, This is smaller than it should be for the area and

is probably due to local anomalies.
List of equipment taken.

Kern DKM2 Theodolite & Tripod.

Kern Plane Table., * ,

Kern Self Reducing Alidade. *

Metric Levelling Staff.

Steel Band.

Linen Tapes (2).°

Spare Plane Table and .Alidade, ¥

Chain, '

_ Binoculars, :

' Abney Levels (2)
Prismatic Compasses
Altimeters (25) -

(2)

Steel Rule,

- Curta Calculating

. Arrows., *
‘Station Pointers, *
Box Sextant. *
Protractor. *
Ranging Poles.
Seven Fig Trig Tables.

mmihe;

* These items not needed.

Our grateful thanks go to the following for all the help and assistance given

to us:
Mr, P,J. Carmody and Mr, E..Fripp of Newcastle University Surveying Dept.

Mr, W, Jerkins of Brathay Exploration Group.
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J.L. DAIBY AND M.G. FCRBES
The glaciological and meteoi'ologiCal ~work had to be subordinated to the

other Projects though it was hoped to find g correlation between the

meteorology, the ice ablation and river discharge;

4 small met station was established on the glacier, about one third of the
way between the snout ang the ice fall, at an altitude of 757 metres, This was

normally checked each evening when the ablation stakes were read, The station

consisted of g Stevenson screen at g he'ight of 1.5 metres ia.shed to four poles

drilled into the ice containing a recording Thermohygrograph and a wet and dry
bulb thermometer, A rain gauge was fixed on ‘the ice surface and an aﬁémomefer"
mounté_d at 2m, | e |

Some problems wére' encountered in I'me_ng tﬁ_e station, malrﬂy due to the
freqﬁent gales and rapid ablation, .

poles that had to be re-drilled every veek, Tt was similarly difficult to

keep the rain gauge vertical. For the last %_hree weeks the screen was set

directly on the ice and lashed to a pole driileq well in, This had the effect

of lowering ﬁie recorded temperatures by one to two degrees and rather spoilt the

. overall trace,

periodie measurements of rainfall, pressure and temperature were taken and

during certain gales, the wind velocities were measured with a second anemometer,

The Kaldidalur ares in which we were camping has by reason ofl‘i'bs :
surrounding mountains ang ice caps, a véry cbmplex microclimate, Kaldidalur
itself (meaning 'the co1g valley'), is open to airstreams from both the north

and south and also from the east, coming through Porisdalur between Porisdiokull

(around 4 cm per day), that loosened guys and .
P 2 e guy

® e s amS ®

| . ‘ K : : Iro orafed by
. W.e 'eX.PeIi ence‘d cammb be considered as no;:'mal unless ¢o b . 3
“ eattler ‘ v ‘ .
e - i . a, e weather that our first at‘tempts :0 rea.
't:ure visits, In fact so bad w S‘ th t ch

y Al )y s ¢ i dlerpsr o had
dal ' 172 ow in the Kaldidalur pass which
i ; foiled by blizzards and snow . ‘
Porigdalur. were foil

eeﬁ biécked until a few days v' before we leé‘babiished Tbége cam? .onu.J1:ily lBthted
Dur:l.ng our stay in Porisdalur, the ’predémina’ging weathgf P?ttgm consisted
of perlods | of dry calm weather with high pressure 'altern#ing w:Lth shoxft 'buttin
i ‘-ci;t.m 'eas.'ﬁérly gales, Five distinct gales "wez".e ..expezv*i.ericed., nézméJ;y lést ] ‘g
boﬁt tlerete" days with a marked peak of severity but toWazﬁs _the e§d of our stay,
:n ‘&é‘sécbnd half of Aﬁgust, ‘the bad weather was aJ.ﬁlostc‘onﬁimous and one |
storm 1an into another, | v o
- Under these conditions the cloud base was abc't#: ~8C')O‘m‘and v, | |
funneling down the valley a“*".‘l;en at. 14. metres per second ( 30 miles per hour),
v thi rain horizontally in blinding sheets, A shift of wind to the east
noi‘ma]iy indicated_unsetﬂéd heer‘bher, with stmné wn.nds and ?alnt !
A northwesterly airstream brought more settled cohdijclc?nsz. ,: egpgc;aﬂy ,
when we experienced a prolonged spell of ‘sunry v‘:egthér'.v ,, _ i
g Clt;ud ia&erg, fog banks formed over the smur and .*l?owa‘.rds .even:n.ng . o
common for 'iong s'treame':_'s of cloud tq creep up the vaJ_'Ley a:'b‘ ‘.ab(.)gjb 800 tq 9 om
obliﬁefatiné _thé sky. The temperature inversions 'bhat cé.used .thesje effec'bz 2
(and sb;netimes two inversions were visible), were purely local and clear ki uee
sky could often be seen te the north and south of Kaldidalur. Indeed, somaen;r ‘.ry
beautiful sunsets were observed through the window between the cloud and land.
A second é#ample of how local were fhe conditions was the occurence of clear sky
to the east of Poriédalur when the western end was blanketed in low cloud :dof
rain, So often was ﬁhis observed that it was easy to believe the old lege
Porisdalur being a lush oasis of green vegetation in a barren desert of rock and

ice.
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IEMPERATURE,

D = ' A
aily max, min and mean temperatures from the hygz-ograph (after cerre t
cti

from W t
et and dry bulb readings) are shown in graphical form at the end of t.hls
repoz'b

|

From the . - |
graph it can be seen that mean daily temperatures on the glac:.er

freezing point., T
po his was in part. the, _consequence of lower:x.ng the screen onto the

ice on Ay
gust 9th which had ‘the effect of lowering the recorded temperatures by

about two d
o degrees. However dips in the trace also coincide with g cold stornxy

period which no. doubt exaggerates the actual drop.

ran "
ge, between 5 and 8 degrees, As the summer advanced, cloudy skies and

unsettled weather were the norm and the dlurnal range was less than 4 degrees
The frequent temperature observations at base camp are compared with tho;e ‘
read off from the thexmohygrograph trace on the glacier, diagram 2,
It is interesting to see the difference decreased from between two and three
degrees during fine weather to one to “two degrees during unsettled weather, Th:.
despite the lowering of the screen, which would have been expected to mcrease s |
the dlfference As with the mean ‘temperatures graph, a definiie fall can be
detec'bed during the period of records and this is especlally marked after the .

8th August when. g prolonged spell of bad weather occured,

19

-Meteorological Report,

' RELATIVE HUMLDITY

'The maximum for any day was very nearly ‘1007.

‘with a 13 cm. plastie funnel and a measuring cylinder.

The Relatlve dumldlty was cons1stent1y in the FOs and 20s and

only dropped 1nto the 70s on a few occa31ons. However it was extremely

“erratic and could change by as much as 307 in the space of half an hour.

The second graph on Dlagram P shows the mean daily R.M., abstracted from

 the Thermoqydrograph trace, ‘and the minimum recorded value for each day.

iThen compared with the mean

daily temperatures, a fairly good negative correlation can be seen, ‘though

the correlation with rainfall is zero. B _
. |

‘RAINFALL ' . ; : ‘
Rainfall was recorded daily both at base camp and met. station
. The records are not

all that reliable because the gauge on the glaciervkept;tiltingvover as. the
jce melted and eddies round the funnel would have carried some of the rain

over the top. The gauge at base camp, though flush with the ground, was

part1ally sheltered by the terminal moraine.
Bearing this in mind, several points may be seen from the graph.

‘The rainfall at base camp shows a marked peak, with one day having two or three

mueh rain as the others during each storm. On the other days of a

storm, the rain though no less prolonged was much less intense. In comparison,

up on the glacier tue pattern is different with less of a distinct peak and
Alao the total amount recorded during

a nore equally dlstrlbuted rainfall.
.each storm is less at the met. statlon, op average 682 less t1an at base camp.

Thls indicates a less intense form of rain, which was what in fact was experienced,

and is probably due to its proximity to the cloud base.

WINDS

‘The prevailing winds at the western end of Porisdalur tend to be
from either the north west or south east quadrants, being channeled into these

by the orientation of the valley. Diagrams le and 1lf. show the wind directions

recorded each day, at the base camp and met. station, with an indication of the
strength. '

‘From them several points arise, the most noticeable of which is the
tendency for an easterly airstream to produce gales and a northerly airstream
calm weather. A prolonged spell of such winds between the 16th and 30th of
July brought f1ne dry weather with very little rain, ‘and again on August 12th

to 15tn north westerly w1nds brought calm conditions but accompanied by heavy

ra1n and SNOW. b
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3 P . . . g 1 uI‘fa.CG.
; I ation and melting at the ice s
ronsible’ for evaporation - ,
pat responsi ]

|

. (3 ) - C., )

. . i . ° ns
Five such gales were experienced, one he}e as a guide to futqréﬂeXPedltlo 1

» and they occ
short speil of northerly windsg,

often did reach 14 metres/sec.,

. V Ly ible
} a3k e - ical elements responsi L
urred in two periods Separated by a Po!find- the relative.importance Of4the\me§§§£§i°§1§eries'Of ol measur%ng
" ; o . ; . cier, re o g es o
Vind speeds at the peak of a gale could ang for melting and evapora::gn °f'€2§h§§éahmoét contimally. dAgprox;Ei:eszziie

- - ! ‘ main rom :

with gusts much Stronger, though in the lea prébesywcarzﬁgl§¥ regg‘heat'at the ice surface can be foun
.k b the source -

in each hour
_ E Loy s and reai frequently in ea

AL ¢ e o 5 first 2 m of height itions.. The
Ocities were about 307 of thlﬁ. ‘ equipment gggntegeziggznczﬁzén b0 Cover & rang: Of°¥§2§2:{ 3ggilas_ve:y secondgxy
- . NN » ; sampling od ion and meteor : ions for
It was thought that Katabatic winds might Dave been eXperienq\e.d :ing:?tion programme rated the ablation and the hydrological observatio |
at base camp but there ig little evidence fo y

B + ‘ 3 4 ] on‘k of Mr. A_g .LOWG“.' v ) "
r this except for the period to thﬁ anluh°1fézgce seVeré'SimPlificatlon was negeésary
" Miss M, Banks. | " 2

at base camp were from the north west,

W

$ measured
- bserved, FRun of wind was &
or four occasions in each hour o : seemed valid,
S o tgreeb;rci;uzosgier anemometers but 'ﬁ{ﬂgiggo;seyizr%mzter, used hourly at
i i © . 3 : at 1 and 2 m o "were read by whir _ e "N el -
b temperatures w : mall met. screen: .
PRESSURE : - 4 By, : ™ ]])-ry ggda‘,diltegﬁlon 3 .Ehemohygrpg;'apll, mou_n"ted &) 5,00 e s e
' | The dater is Pamggilied In g e

- D A s i it reliahly temperate (0°C) a§d'invAugu?ﬁ )
The'instrumént Was not very sensitive though ’G%agi:rzoiﬁd;gz;:::uzzg :ggbzozz Q?G fg%:sg?s%iggaztz :sﬁggczfelégnc?
ate any correlation with the other records, ﬁzr‘;ewas no heat ﬁrg,ngfer thrc_aug-l‘x::thfa\?.ce? x o3 s b »rvati'oﬂs i‘n“a i
ith the rainfall, where on two occasions . Thefappiéximatidns made to 9sed?hes§ elem?ntany obse 2]
budget calculation may be summarised: -

o0 2. G S pofPisient
rainfall but any correspondence between und from the produQ#LOf'Fb?;ggerf'

: |
“and. momentum can be £o ; .
AR 0. o e '?Z?Piﬁiﬁ?ozﬁa_the respective gradient. méchanism it is often assumed that the

' ' ‘ Since turbulent transfer is the d°mimf1°vrm--ty of the profiles (after necessary
CONC}M 7 | ’ czszicients are i'denticai, Ehougligziﬂhezﬁd . If the form of }-:.Izg Yerflg? :
V t least shoul et o the coefficient of -
change of scales) a ‘be' expressed mathematically, = : idity and
prefile of wind speed caxt be exp ied to the gradients of humid
profile « 8y Eig und and applied , ble heat.
e t 'fgzrﬁ?ﬁz :ﬁefgertical»flux of water vapour and of sensi SO e
erature to : : . : _

Although the met, observations were not particularly efficiently

» & sufficient picture of the late summer weather ;
< e 5 ; . em _ BL . : ny
1n the upper Kaldidalur can be obtained from ¢ %éezeR,S,\Sutton 1953 ancrometeorOlggy &

i 5 iith heaht iy b thsoretidally
' ariati ith height may be thgorg’ y
yrithmi ' ind speed variation wi ; i s
e 10W'O§OW1?ve good agreement with observationsi . haghgiven
PrOVBdmzii,hasi?§en£§gg§d ngi many melting ice surfaces the og low
with s modifica . .
the best fit L aket . e
1s bondar i ib
With Prandtls boundary condition th:: velocity should t
1 ° 3 o ] n
Zo from the surface, the wind low is writte

e results for the following
conclusions and reconmendations to be made.

(a).. Easterly gales are common and can

be severe. They can blow up at very
short notice ang good

sielter from the east 1s essential 1f‘camp1ng is 2 ‘saro ab ‘dlatancs
contemplated, o
(). Hortherly winds usually mean more settle

d weather, but may bring thjck
mists and at times heavy rain.

iy e = B B ® e l
U’ ~—-]; ! '_‘}: log _Z. '.?".’.....n-ft.oocl’!' ( )
:74 T X il p - ©_ Zo: ™
(c). Atmospheric Pressure does not seem to bear any relation to the type of e : ; ‘ 2 '
weather experienced, ’ o where U, = windiSPGQdigt;he?ght-z' = Sfn %)
g © Lo R, ER o 2 /- E .
The weather 1n this area jig extremely unpredictable and can change ‘K = von Karman's cénstant L _,»{4 i blege wre .,;t:., the first few
o A d i : ant in : '
from a fine dry state to gale force winds and driving rain in a matter of ,th;_ surface horizorital shear_st;ess, agsumedleonsﬁ |
hours. Thus anyone contemplating,entering the area on foot must be adequately ok . ® f@ qf”heighfé . ' A ' 4 . 3 )
Prépared for such conditions, p:?- il ks 14y (here =1 % 10: gnecm
ACKRNOVLEDGEMENTS IR L Csusprietantof eddy viscosity. eI cptte
Our grateful tiranks go to. The University of Jewcastlg upon Tyne : ‘ -L(;= PKm '%% sk of--'wﬂﬂjf"f"'ff".f" 5, .
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expedition and our special thanks go to Dy, Lister for his advice and to Uz K7, 5 ST AL D SO ,
ir. R. Hope for all the work he did in preparing the equipment and advising Ko = log Z :
us how to use it,
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dz l....‘.dc (4) and H = P Cp I(h. (cdl._g + ‘”1 ) oovofuao-oo? (5)
where ' Ke = Coefficient of eddy diffusivity and Ky of eddy conductivity

Q
ll}

Specific hu'inid'j-.tyrfgiii.m—-3 and'T = air:temperature Pa

Q
ko)
]

specific heat of air at constant pressure (= 0.12396) S 4 3 | L
{""' = adiabatic lapse rate = 1 x 10 ™% %y yp 1 which can be neglected 18 \, ¢
since so small compared with observed temperature gradients

profiles for gradients of humidity and of temperature, the vertical flux of wr

Inserting Km (3) in place of Ke in (4) and Kn in £5) ang putting in the log = . \ N A K \ /i~
water_yapour E and of heat H can now be expressed, - ‘\

=B o dde Kin B b g Bl T BT O dow bea vi 1 .
E = . coecoceqe (6) i a-nd H = - 10 Z2 lO zz y o ¢ =g " L > 4 A \f R
log Z2 by Z2 : Er: ' Ehst g""}' I 7 \/ | " RELATIVE RUMIDIT
- Z1 5 “o “ ‘ £5 y PSR O VA O N Wl A UG S [ [ WO O 1 J S [ T [ T Y My )
& F O — N ;--::)vi
i

-

It is clumsy and not desirable to use the three heights Zp, Zj and Zo in this
mamner, Wind speed 13 zero at height Zo (by definition) but 1t is not true to
say that temperature and humidity retain surface values at a height of Zo : <y
above the surface, .This surface roughness coefficient is not more than ; -

a few m.m, over snow and ice (4 m.m. is the mean of imnany values over ice . R B
surfaces), the melting surface of which must be at 0% and saturated ILY RAINFALL
(0.46 cm ﬁg ,yabour pressure or 4.9 gm moisture per m> and fair) gt 2 DAILY RAINFALL

o

Gradients of wind speed, temperature and humidity can be very steep in th,efirs__ AT BASE CAMP

* ;

the surface values have been assumed to apply at the height Zo, - T :

(73
L’_,«

N

- : ‘ 8 : < ! ¢ o mwa g VAAAA
the form of the variahle changing with height and avoiding the use of values Cmae T ; s
in the boundary region. ek % A : ._ S e
Accepting surface values and observations at one height, compels the expressions
for evaporation (4) and (6) with sensible heat (5) and (7) to be re written

in a yet more approximate form, Separating the constants, for convenience,
these expressions become: i ) gty

A p emg -

e v ek e
'k ATMETSTATION

rop ".l,
e UV Y
; | N U T WS CE T s Bl el
St GRS WSO NP D WO SH TR o WES  o

o

: E=-BU (@0 = q2) weue.nn.. (8) and H

|

CUZIRQ noc-opp.-no.'cl-O:(;g:) -
where B = __ K° ' where C = p Cn K. pee

= p Cpn K
(Tog 22 )2 (log 22) 2

.40 . _ , - Zo

H

Inserting values given above but modifying the constants to permit use of .Y WIND DIREGTIOKS REGORDED AT
humiditg tables in gm m =3 with wind in m sec ~L and final values in ‘ TR T

gn cm == hr -1 for E and cals cm ~2 hr -1 for H the constants become v

B=1.8x10" and C = 0,54, G 5 '

Values of E were thus very small indeed, negligible in the mass budget but
when miltiplied by the latent heat of vapourisation (600 cal.gm =1) become
only a little less than half the values of sensible heat, as shown in figure 1,

o= & o m
7

Incoming short wave radiation varied considerably in the changing sky
conditions and similarly there is a wide range of albedo (the ratio of
reflected to incoming radiation), The albede is lower.than expected. for an
ice surface, probably because of the darkening of the ice by volcanic ash and
dust. . The albedo.is seen generally to increase with decrease in incoming
radiation, which implies selection by ‘the ‘ice of ‘parts of the incoming spectrum.

e T T S B e

After subtracting the ‘heat used- :I.E evaporation, the remainder, divided by
the latent heat of fusion (80 cal gm ~*) gave the approximate hourly melting, e
This, compared with the ablation necessarily measured over longer time intervals, 1§
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shown in figure 1. The assumption of surface values persisting near and not
ly at the surface, steepened the gradients of temperature and humidity and hence

Jues of the vertical flux will be too high.

Certainly heat cannot be stored

the surface, though it is interesting to note that many workers, after
Imann and Sverdrup began this glacialmeteorologyin the 1930's, have
leulated .more heat available than seems to be used at the glacier surface.
nsidering the approuamate method and assumpt:l.ons compelled by the paucity of -
a, the near agreement in calculated and measured ablat:l.on is remarkable. e

-1

Source  Total cql cm o simk s sazeto ey ot :
— over 34 hrs b over 3 hrs 7
48 45 Melting. 7@ % -
506 55 Evaporation. 222 R4
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4 t a given stage was calculated using the mean se.ectior'x methoc} f
:::hgrSg?If 1962 P. 24). . Discharge by current meter technlgue is fallible

$ 1 turbulent streams (Adams 1961 p.76)

ce velocity of the streams whose discharge was determined by

ez‘{%em:‘;‘f'awas also ztemined by timing wooden floats'over a ten me'!:re
reach where cross profiles had been sounded at two metre intervals. This
ensbled the calculation of a bottom correction factor. ol
75 er streams (2,3,4, and 5) and inh stream 1, where there was
'b suﬁag:: :giﬁon in which(tc’a G.se’a the current meter, discl}arge measgrements
were made using surface floats. These wooden floats were timed over
marked ten metre sections in a straight reach of the streaxfu Depths were
measured at 0.5 metre (in the case of stream 1 one metre) intervals across
the stream (working from the true right bank). The floats were set free at
similar intervals across the stream in such a way that they had taken up the
velocity of the stream by the time they reached the upper end of the measuring.
reach, Discharge per unit width was calculated by the formula: : .

|

of’ : ischar, '

sligtgg 1;-'0;?;}1 glsdi ge from the glacier, The easternmost stresm had g

o, tributarie;. thsgh:}zl'ge than. _Stream 1, and it was on this stream and

of Haotarrrioe-t a e ma,j?r:.ty of the work was carried out, Measur b
rge an : s*brfaam profiles were, however, made on the.fc;ur-westeer:;en D

dis edim i ;
thec225g:dagg iut ont'load patterns, Stream 5, which was the smallest of
o o gaste rrlz darles » Was more or less marginal, draining from the néve = q = 0,851d
and it carried ‘er ge;? the glacier, Its discharge was practically constant’ . 2
Biich Lome 1 ery '-1t'bleumater;|.al in Suspension, probably b - ) .
urbulent in ch + L ecause it was t

major tributaries (6, 7 agga}c(:)erhth:g ;h e other-streams, The other thres = o
and sus V9 showed far greater variations in disch : 1 . & e iy 3 3
6 had qug:e: z;‘glhlm;?opi?tagozot? ;Ilurnal]_y and throughout the summer, aﬂ:’sg::re sty where: g is the discharge per unit mdth (m”/sec)

> ; Ol drainage from the glacier surface, but it | 0.85 is a correction factor to give mean velocity in the vertical

ice cave, Stream X » Which on first i
reconnaissance and duri | " Lok :
E{ag.l:rsummevlf‘asapﬁagﬁ -:0 o E insignificant part in tﬁ:n gr:ilzelazzr :g- Igha;'b , L is the distance over which the floats were ‘t:l.x_ned (me‘_l;res)
5 , :
and ungauged, in fact showed the greatest variations d_ is the average depth (metres) at the two sections at corresponding

b .
oth in discharge and Suspended sediment load, Ttg water was derived both

from the glacier surface and from beneat the glacier, and it drained from distanes from one bank.

the central part of the i ‘ ' :
c T; _ . , , )
cuanged its course oonsigJe?a;Ie;. front. In the latber part of the summer it "~ t_ is the time of the floats over the given distgnce (secs) at the
Iy ' same distance from the bank as d . i rolf :
=dms of the study : X i i :
By plotting the values for discharge per unit width against the width
stream was represented by the area

of the stream,the total discharge of the

d i R ,
SZ Srggfgirﬁrxzeﬂglqs of t%e streams draining from the glacier, Tt under the curve.
. a view to i B M 2 :
thos_se of streams draini g from other cgfsz’?e?sg tgfgeﬂacg:rac;aﬁ‘mtl?s "Wlth ; Related to the measurement of stream discharge was the determination of
drainage features in order to learn more of the relati ° 1(;- fossil" glacial suspended sediment concentration in streams 5, 6, 7, X and 8 at varying stage.
HenEips such features bore Two completely different techniques were applied for these measurements,
one relying on sampling the sediment laden stream water, the other on a

Technigues oved in the field and laborato I(Jho‘bo-el:;:ric d:x.ricﬁ . Some comparison was made between the two methods
see results section), ' '

For the burposes of mesgsuri i |
1n 811 the main outlet stream (gauges 1oy ot o) o Lt EUESS Vere st up __ Sampling %o obtain suspended Sodinent conentration vas carried out
Ao ol o e, e 1ok 8 i e of the over a forty eight hour period at regular intervals,using an integrating
the e raey L B2 ol measurement. s gauges were set close to SRR B i & 4584 d by the Trent River Au%horitY.' Samples were
relationships (rating < e establzoh dat,stage/dlscharge L&k e;'ro et'bo & ZSlgn ;s;d 8 at a point that had been determined by the
Gt ey i el sty Ul R e e | iSRG T LDt B e
& accuracy to which they could il3 e o | 2 had Somn dotermine in ¢
: | Y be read under the prevailing conditions, fl??lr::red &iﬁ?ﬁapﬁs&ggﬁéﬁzygeﬁw Ead gé:n dZ'be T ity s
recording gauge set in s stilling well would have been an e labaratory after drying in an oven at 105°C overnight. Drying and weighing
vantage was repeated on return to Britain to give the weight of the sediment.

Filtering took approximately one hour per sample and it was difficult to awoid

tnalsond Py : 3 9 tent of the
polsoning! the sample during this tedious process. The clay con
. : This meant that ‘great care had to be taken

For the larger streams (at : Sempl i
using a Watts bucket-wheel t;Epe ss?rgzztéﬁe”z;rx aMnd 8) valosity vas Zoamitad :x.?xm %:su:ioggegh:h:viizzi pags:;'so that the filter papers remained intact.
or3 iotre intervals across the streams (startin Eiiiriﬁenis i o at The sample bottles were of Such a design that any sediment that had settled
predetermined cross-section and at 0,6 of the dspth of tfle r:e Tignt bark) at a out tended to stick in the neck of the bottle and a considerable time had to
Stream. Measurements be spent in clearing it. This was quite an important source of possible error

of velocity at this depth have been sh
own to be approximately equal to th
e in the measurements so taken.

mean velocity in any one vertical (see Corbett 1943 and B.S,I. 1964)
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one is the size of the intake nozz _ : ;

: : - ANt le . . . . ; Profile measurement was also carried out on a valley scale, cross
g:g;:lgg :ﬁasulml pass through it, ;?;Fﬁe:?ﬁig’ etol: limits ‘the size opofiles of the stream valleys being measured in several places in the
as bed load toulence, particles of such & Size as ams, because of the high deinity of gauges 1-5 and 8. ' These profiles were measured tacheometrically

; ad are carried in suspension, . a8 would normally be carried ging the theodolite and levelling staff. The advantage of this technique

The photo-electric g T O & " i@s that several er'osf‘;‘L;leiz,1 could be megsxélxl'ed fr:?'lzlil onedinstniz‘ment tﬁositioni

i Ly - o-oCuric device em g ¥ S h ults being plotted on a map an e profiles drawn from the map.
solids monitor, with many ”advantagisoygge;’azh a Par’begh/ W.R.P.L, suspended .= :orerZadings wegeplc;ﬂy necessarypwhere marllzed: changes in slope occurred.

: i er the sampling and filtering techniqyo: g profiles of all streams from the terminal moraine to the glacier snout
ere also measured tacheometrically in the course of mapping the area. :

one person, The ppc gy
- 2 . probe containin .
Tequired depth ip the g€ the photo-electric :
P icoﬁintbe stream and the meter read, Thed;nv;.ge vas submerged to : ‘ 083 - 1
streams where sedj S @ feature that is of great, value i oL 30 smenablg Hooulte
i 3 > sediment concentration can vary by large al;ouglﬂzmal )
; ' : 18 - over a fey

4 tream discharge. )
= Rating curves are shown in figure 1. From the gauge readings the total
ischarge from the glacier was seen to vary between about 0,8m3/sec and
.'6m3/sec. This discharge was generally at its lowest for any one day in the
arly morning and at its maximum in the late afternoon. Of the total discharge
treams 1 and 8 accounted for over eighty per cent, stream 8 carrying a '
The discharge values for stream

1lightly higher proportion_than stream 1.
ed from 0,27 to l.lm3/sec, while those for stream 8 had a range from

10.46 to 1.4m3/sec. The rest of the discharge was contributed by streams 2, 3
end 4, whose individual discharge values rarely exceeded O...'l.;n‘3 sec. Of these
last three streams, stream 4 was marginally the largest.

The instrument is - Nt "o Lt
A Sensitive to varigts . ; - ;

i tations in particle 81ze, so had to be Streams 6 and 7 were nearly always the biggest of the streams making up

" in tgetream 8, giving approximately equal contributions to the main stream, Much

,of the time they accounted for eighty per cent or more of the drainage from
Stream X, however, with its great variations in

wthis part of the glacier.
discharge, on a few occasions carried nearly as much water as streams 6 and
» S0 that on these occasiondg each of the three streams carried abeut one
~Jthird of the drainage. Stream 5, which entered stream 6 above its gauge,
scarried only a very small amount of water (approximately 0,026m%/ sec) and
showed only very slight variations in discharge throughout the summer. of
the three larger streams making up stream 8, stream 7, which carried subglacial
water almost exclusively, was the one to show the smallest variation in :

discharge,

4 In cemmection with the discharge measurements, bottom correction
factors were calculated for streams 6, 7 and 8 as the ratio of the surface

The results

velocity to the mean velocity of the stream in question.
obtained were in all cases lower than the value used in the computation of

discharge from float measurements (0,85) and they ranged from 0.68 to 0.74.
Hewever, the number of measurements made to calculate a bottom correction
factor was too few for the values obtained to give a true average, so the
discharge values have not been recomputed on the basis of these results.
Despite this it should be borné in mind that the actual discharges of the
StrZIaE measured by the float method may be slightly less than the computed
Ires - y .

Suspended sediment load
The work was limited to stream 8 and i'l:é component streams to compare

the load characteristics of streams draining from different parts of the glacier
and to see if there was any relationship between sediment concentration and

discharge.

- Readings were taken on the turbidity monitor at O.5m intervals (at two

Points in each vertical) across each stream in the section used for discharge
measurement, From these readings, which gave a clear indication of the

high degree of turbulence in these streams in that readings near the surface

differed only slightly from those near the bed, a mean concentration could
be determined., 4 point at which to take samples with the integrating sampler
was determined , such that samples were taken at a position giving approximately

concentration, Our mond d
nGre » nitor had been éalibs :
s, gy : een calibrated for g vt
;ie more than (agéql.zaz:mgui chliy Suspension, This rang:azfeﬁ?fs‘g— i.égOOv-pgr::
oo e te, ater, on several i indi it |
, 2 : oceas
characgist:?: g;cceedec}, great fluctuations in sed;n?relztan ey Telue of
. : glacial outwash streams, By calibratixfgnshentratlzn e
: e.moni or for su

(See figure s
f°1-10wi§; : margm é';r $E§11nghplan);. ALl the samples were taken i
from the left ‘bank LS :;esé:;':is.. oﬁ ixhaterial were scooped from;ﬁh:h Sed 50T
meant that both rtre ol the stream, This ' T YOF.
naterial bejus ,wil;e é:oarsest and the finest material w:ze-eth;d §f collection
samples were taken at ;ff the shovel as it was lifted from -Z; ’ the.flne"
: at tairly low water to reduce this loss ;hs-treagi e
* € Samples were

between wet and d : s
finer than ohe 4 Ty weights could be made on ret CRile s }
00,00 inch was "dry" sieved in the 1ab¢?;§of; Bzﬁaigéi 421 material

3 A7 i S eOTH e ion the three
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[62  RGS FROPILES OF SUSPENDED SEDIMENT CONCENTRATION
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From the momtor readlngs it was shown that stream 5 carried little or

This stream, which had a very small discharge, was
se less turbulent thanadl ‘the others that were gauged. It was because of this

nd also its near marginal pos:.tlon that susperided SOlldS coneentrat:.on was se

| w' (0-10mg/1).

The other three tributaries forming stream 8 all showed falrly h1gh
uspended sediment concentrations (100mg/1 or more), They all showed wide
iations in suspended sediment concentration. Correlation coefficients
etween suspended sediment concentration and discharge were determined using
B e mgnitor readings for stations 6, 7 and 8, For stations 6 and 7 it was
ory low (0,06 and 0,08). See. flgure 3,uhich gives the result for stream 7.
or station 8 the correlation was 0,59 ,so it was :unposa:.ble to establlsh a

Va

= ed:l.ment concentratlon/dlscharge relationship,

The 'botal samples of sed:.men’o obta:n.ned from each stream durlng the forty
ight hour survey were analysed for their particle size composition. Results
re shown in figure 4. From this analys:.s it can be seen that all the samples

howed s very wide range in particle size, and that the clay fraction only

ccounted for 40% or less of the total sample (in the case of stream 7 less
'20%). From the analysis of the clay fraction it was shown that 30% or

vn ore of that fraction was of a colleidal nature as it failed to settle out

< ur:.ng the analysis.

An at'bempt was made to compare the results obtained at station 8 during
e forty eight hour survey using the two different methods of determining
sediment cencentration. Figure 5 shows the results obtained and gives the
sorrelation coefficient of 0,71l. Ratios between readings ebtained by the two

" “methods were also calculated, the mean ratio of integrating sampler

oncentration to suspended sol:n.ds monitor concentration being 2,20 with
standard deviation 1,71 which indicates the wide scatter of the 27 points.

r eight h

- A forty eight hour surV"ey"of the hydrological characteristics of stream
and its tributaries was carried out in conjunction with a similar survey of
eteorelogical and ablation conditions on the glacier. The purpose of this

" study was to gain a plcture of the diurnal cycle of discharge and suspended

S sediment load conditions in these glacial outwash streams.

Readings for this survey were taken in the following manner:i-

" Every 15 m1nu+ee suspended sediment reading at station 8 by suspended

(on the 4 hour) selids monitor
Every hour: readings of gauge heights at stat:.ons 6,7, X and 8

(on the hour)

Every two hours; a suspended sediment sample was taken from stream 8 by

(even hours) integrating sampler
Every four hours; suspended sediment samples were taken from streams 6, 7

(438 12, 16 20, 24) and X by mtegratlng sampler,

The resul'bs obta:.ned are shown in f:Lgures 6 and 7, From these graphs it
is shown that sediment concentration and stream discharge and hence sediment
discharge tended to reach a pesk &t 15,00 - 16 00 hours (all times are G.M.T.)
This is shown particularly well in figure 7., From figure 6 it can be seen
that certain anomalies occur in the sediment results presumably because of
the inaccuracies inherent in the sampling technique., However, apart from an
anomalous peak fer station 8 at- 08.00 hours on August 20th, The general
Pattern of sediment. characteristics is similar to the more detailed picture
Produced by the suspended sollds momtor and shown 1n f:.gure T

The stream discharge charactemstlcs show a pattern which tends to be
representatlve of the whole season. Streams 8 and 6 both fluctuated quite
widely glv:l.ng early afternoon peaks, whereas stream 7 showed only small




its banks and the character of the stream bed at the measuring section was
completely -altered, By 17, 00 hours on August 20th the course of this strean
had changed completely leaving the gauge high and dry, By visual observatig
however, it was possible to note that this stream slso reached its peak
discharge in mid afternoon, _

Stream bgdl'ldi;aractezistigs' ‘ 7 o ’
; The plan used in taking V.stream.bed_vsamplgas is shown in figure 8, and
the results gained from the particle size ‘analysis are shown in’ figure 9,

From the measurements of the four parameters on the stones larger than
half an inch in diameter various pebble shape measures were computed (see :
P.M. Mather and M,J. M agh 1969).  The measures calculated for each ston
were the pebble shape, volume » Maximum projection ares »_Spherieity, flatnes
and roundness, The most dominant shapes ‘were compact bladed s compact '
elongated and bladed. Roundness values were quite low, lying between 130 ani
185, but tended to increase with increasing distance from the glacier,

Pro.files" ‘

From the stream bed profiles 11; was clear that the beds of streams ‘of
this type are very irregular. ‘The mean depths, which could be related to
gauge height, for streams 5, 6, 7 and 8 were:~ . Ry <

T Stream Gauge height (m) Depthr(m)_
6. it 0.170 ' o064 |
{6 P epialidg g elos] 0,090 |
i = " i BB
T R M j
g 050 029 |

Using the correction factors given here discharge could be related
directly to depth in these streams, o »

- The measurement of valley profiles showed the streams on the whole have
steep sided valleys which ;opened out above to the main’ valley level, *~
From the long profiles »which for streams 1 = 4 are shown in figure 10, it "%
was shown that there was g steepening towards the glacier snout. The lower
end of. the steeper section tended to occur where there was a definite rise
- . the altitude of the main. valley floor, "It i hoped that it will be possible’

to compare ‘the profiles obtained from thése streams with those of other

glacial meltwater streams and with "f'ossil" -channel profiles,

Acknoyledgements s
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(All sediment readings are from the Inlegrating sampler)
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| APPENDIX 1 The probe head is mounted on a steel shaft handle and the whole
|

bly very robust. However care was taken to reduce knocks and impacts
s?olﬂng stones on the river beds to a minimum.

Hydrology Report. R.,E. Eden,
£ S : THE SUSPENDED SOLIDS MONTTCR

~ Use was made of a Laboratory Portable Suspended ‘solids monitor to
determine the suspended solids content of the rivers under investigation, losely the patterns of sediment flow, )
The type used was a Partech (WPRL) monitor type FP/PH using a standard | 910 ) ) d solids is
head having a range of O - 1000 mg/l, In the field: two Ever Ready type. In Appendix 2 a method of stream gauging using suspended soli
HF1 batteries were used for the 24v supply needed for operation. In the ested.
instrument design it was intended that ‘these batteries should be external °S-66
to the monitor and ‘the supply fed via cables to a socket on the instrument
"panel, It.was soon found that, by a simple modification, these two batter
could be mounted internally in the monitor, greatly facilitating its -
portability, A voltmeter was taken with theé spares equipment - its being
.-recommended that the batteries be charged when the voltage dropped to 22y,

i ! t when it was
) tages of the instrument becamg fully apparen .
mndﬂtl; :d"ggz Z‘iav:‘metric methods were taking up to 1 hour to filter, In
ih of'beral rapidly changing conditions that prevailed one was able to follow
the

APEENDTX 2

POBSIBILITIES OF STREAM GAUGING BY SUSPENDED SOLIDS FLOW.

One of the basic difficulties of stream flow measurement in glacial
S y is the general variation in course and flow that occurs over one
P W ' 510 '3 i ] i i e ibutories have a very variable course
artech Ltd, were of hélp in preparing a list and advice on field season of melt. Often the smaller tribu ories . 1o diffioult
repair, It is to the credit of the instrument that, despite the arducus and the establishment of anything _reserflblz.ng a permanen gaug:h stresms
 conditions it was calldd on to operate, it performed faultlessly throughou or out of the question., At the beginning of 1.5h9 melt seas;rtl_ e e n &
the working period on the ‘glacier, _ " H 4 may be apparently insignificant but grow to sizeable propo .3601'15 e
‘ . ot bus Lewgdsh e, ¢ few weeks, In certain types of glacial work it is required to meas
Being a semiconductor device the 'wirm up' time is small and the each of the smaller streams flowing from the glacier.
instrument was only switched on briefly before use, Power consumption is
small (2 watts) and over the 4 weeks in use two batteries coped without
replacement, B R T

e possible solution is to use a sedimentation flow net. In the
simplg;t zase consider two streams meeti1:1§. Suspended_ 8911d3c1(131: iigns ;g
' are measured on the three limbs, (Fig, i) If the flow in ea sec
‘ Information from the recorder is in the form of a meter scaled 0 -~ 100 4 1o ag @, Q, Q3 respectively then the two basic equations are:-
Facilities are also provided for fitting a recorder (output 1 mA into 100 ' , :
although this was not used, Its use is however recommended if a similar .
project is undertaken in the future, Q Qg
‘ + =

The meter was calibrated in the laboratory prior to departure, As - o
particle size and specific gravity affect the monitor indication,the ins S. &+ = Q.S
was calibrated against a glacial clay suspension and then a gimilar Q‘l 1 QZSZ Q3 3
standard turbidity solution made up. In this instance a suspension of , S . .

900 mg/1 was produced with the clay and a standard giving an indicated from which the ratios @ : Q, : Q3 can be derived.
of 915 made up to nearly correspond with this, This standard was taken - ¥

into the flield for checking and any necessary resetting of the range. The If g gauge is placed in the stream to measure Q3 then
standard appeared to be unchanged when checked upon return. Samples of :

the river material was brought back and against the original standard a

gravimetric check made and the meter recalibrated against this, A Q _S5-8; and QL _ S2-5
calibration curve was produced relating the meter indication to the true - 5 -5 QB S =B N
suspended solids, This curve as expected is only linear in its lower Q} 1 2 2

values, becoming progressively more non-linear at high values, Although
it was discovered upon return that the monitor head was used for material
outside its optimum design range (0 - 1000 mg/1) the non~linearity of the
Curve was not great. Heads in the range 0 - 5000 mg/1 are available and
may be better suited to some glacial stream discharge/sediment measurement

(n the relatively few periods when the solids in the rivers exceeded
the meter range a sample was taken from the river and diluted with clean
water until within the range, This method appeared to agree well with s
brought back and gravimetrically determined in the U.K,

The monitor operates on the principle of the interruption of a steady
light source by the particles in suspension, This interruption is amplifi
and recorded as an out of balance current, To balance the effects of day-
light on a photocell two photocells are employed set at different distance
from the light source. A tset zero! congrol on the instrument takes care
of this, The probe head ig simply inserted in suspension free water and
adjusted to a zero meter reading. The only field operation necessary is
to clean the optical windows (approximately weekly) to prevent a 'zero!
drift and to check/adjust using the probe in clear water.
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\ Ny oo - RLIR s A‘ § 1o Leyadevhe 1 _ ANALYSIS oé SUSPENDED SOLIDS PUISES |
: & g S el LG sl . s o . I' One of the noticeable features of contimuous observation of monitor

L S R ' Smeithe SN EE W-& over four separate days was that the general shape of all the
) - ' B e - suspended solids pulses was véry similar. Each solids pulse could be
ogous to an electric pulse-~circuit having a fast rlse-'t:.me and slow

Q, k- 1 ot b 5 © - The pulse had the general shape as follows:

gty ek daisoriinii 953 mmossr o boit 1w SR UARERINS Salids | Suspended

ol g1 ) " arEio "t Q. Flow - e ; N
ol . : . ‘ olids.

; . B T e Y

ov fed Time
Flg. i - |
Fig, iv |
, R |
**--" il The rise-time in each case was of the order of 120-150 seccnds
R "~ followed by an exponential decay.

b } - ' In a number of instances the monitor was "off scale" but if a

contimious record of suspended solids with time was maintained the decay
Q7 o 8, - part of the curve could be extrapolated backwards and a fair indication of

S R S S i Qg 'bhe peak load determined, . The ddecay will be some function of the river
— e e S g — — d - (assuming e fully turbulent stream)., The longer the delay
S e A" i i}‘ B i ‘ the 'raugher' the bed, (Ana.x.ogcus to the discharge € a capacitor through
6 - . e ' a resistor). From contimious analysis of a glacial stream the general
Q S TUERE s . A characteristics may be determined such as the frequency of small crevases
5 PIEn o mmo W2 opening up or Slumplng into a stream.

8¢ Sispondos g i = H A change in course of a stream will be indicated by a plateau after
Q Flovli ed Solids the initial rise-time, Under favourable circumstances this may well be within
a: G the range of the instrument and thus the duration of a route change may
¢ vauge. be determined,
Hg A 'history! of a stream may therefore be recorded during the period of
s B e A b e = observation., Unless simultaneous changes.occur; each changé will appear,

.......

even though it is supermposed on another decay curve,

R T e - G ot B a1
R A ) A WL s e A 4 v

I would suggest that future investigations could profitably be carried
\ Ql ., out to determine (a) the relationship between the suspended solids !lecay!
o, \Q ) QB and the average stream roughness factor above the

A sampling point.,
\S Q3 \ 4 Q (b) Purther investigation on the suspended solids network
1

for stream gauging.
88\3\. S &




it An excavation of the lakebed ‘ sdal:
i An tion of ~of'.the former lake in fori in ="
region of the junction’ of: streams 8 and 9 ( 'Frésht;.r'a::e:;:l;1 )'ﬁgr% m'ﬁel? ‘

. 8id : ag o : .
ide of stream 8. was made, Approximately 150 layers were counted in ¥

bed indicating the age of the lake, .
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and 8) and from these figures the sum of

OJCERT D)

In general if there are n limbs (n 2) in a network meeting at a single

.t then to determine actual flows (n-2) gauges will be required. (See Fig ii).
+ should be noted however that for a stream containing a mmber of tributaries
hat providing sufficient distance exists between tributory entry points to
nsure complete mixing of the suspended solids only one, gauging station

i be .neaded. (A quick check with the monitor probe across the stream
| ascertain whether this is in fact the case). Fig, iii demonstrates,

For a period of time gauges were available on all streams (6, 7, X,
flows in 6, 7 and X were within

of the flow determined in 8,

':"_;i:,.ﬁélculations were made on flow using the suspended solids network analysis
sostulated above using gauges 8 and 6 as possibly the most reliable of

the ;égges. results were well within the 11% envelope which suggests
ja'bh:l;s suspended solids net analysis may have a real potential,

"‘FZ'_A mmber of safeguard checks were made in the field.

(1) The points chosen for sampling were first examined by plotting suspended

- solids profiles across the streams at different flow rates., Whilst
 at times variation did exist in the turbulent waters, points were

 selected to represent a fair mean.

(2171% :ya.s assumed that solids material was neither deposited nor gained
within the network. As the gradients were reasonably similar this

. assumption could be considered valid,

(3)’&3 a check the suspended solids at one point were checked again after
the other streams had been measured to ensure that over the period ef

- measurement (usually seven mimutes) there had been little or no change.

e actual procedure adopted was to measure at 8 then go to X, 7, 6

“and then check back to 8.

(4) For the network to be operative the suspended solids in each stream
must be different, This was always found tc be the case, ,

&v%,‘léle; specific gravity of the solids did vary during the course of
the investigation, Initially it was 2.35 but rose fairly rapidly to 2,79
when the more normal glacial deposits were transported. This was probably
due to the Hekla ash from the Spring 1970 erruption being r?m‘ ed in
the early season melt, According to Sigurdur Thorarinssen 1) the area
under study received 0,1 cm tephra,

10 Fer oy
1@ 'm;gi‘a;'insson S. (1970) Hekla, A Notorious Volecano _ Almenna Bokafelagid
= o P P ar Reykjavik,
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GEQMORPHOLOGY , M.H, BANKS 4tk ine close to the
' ci t of stream e morain :

. the valley (see map). erTzhatieﬁei:ifin a similar position to the west,

" 1d
r,acier .app :;::dr:zr::toin the west, where the forward development of the
icating

~ ST ing more rapidly in

prians impeded Prestahnukur, has been occurring ‘.
asex "af«sng;af{m ?fl :heb};ast swhere Prestahnukur prevents much forward .
yea :

Lo The area studied by the expedition was the valley and small outlet

ent

relopment . | |
' ite ' 31 debris cover

* The acier itself had a considerable

- The 10W6§ pi;:iggsthazd%irb cones, The dirt cones al?pee.ared to bg of :'vevg

the fghms: o? the first type, which constituted the maqglr;ty,lwzgg 1c:co>v§1d

. 2 i i itd re possi rela b1d
f;"ne i and their positions were p ,

e 1:5;2? ?dﬂ?zt]e.gzg,parb of the glacier had verydfgwfgpgilecxe'ﬁgzziz .

e vl .y tream 3, showed defini .

s dirt ted near the outlet to s ) ot

; ,i.caign:ﬁailt}ele material causing its fomatlonfh:g o:gloﬁe:.nallyhad ac;ﬁgszedin
' vasse. The ice at the tope of the :

as bo:ﬁpmlgigihcgg the cone, and the material on the top, wk(u.ch Zzooi a:; )

along the surface, showed some evidence of stratlflcatlol} see Lag_s &

s t}_1e cong bly evo]’.véd in a similar manner to those described by f'Wlof s

3 eonthe:l'np;oani (Lewis 1940, Swithinbank 1950). A few of the cones ng:?.c:.te"a

. rslgi type and were covered with much coarser material which may i

co. . |

ferent origin of the dirt left on these cones.

.~ The terminal mofaine was a considerable feature, being about 2m,
in height at its eastern end and :somewhat higher in the west, and it
stretched across the entire width of the valley. In the east it was contif
-into a further morainic feature which was visible on Prestalinukur, and on
slope probably represented g lateral moraine, - The feature on 'Prestahnuku
showed two distinet lewels which are probably indicative of two halts in ¢
retreat of the glacier, By determining the difference in height betieen §
top of this festure and the valley floor it should be possible to estimate
the thickness of the glacier snout when it extended down the valley to the
terminal moraine, Tt should also be possible to gain an estimate of the
gradient of the glacier snout at this time, -

The terminal morainé probably represents the most recent maximim exte
of the glacier since there were no obvious recent signs of glaciation belg
this point, If this glacier has behaved in a mammer similar Lo that of of the ice cap of
1;g}];atciers:t:l’.n Icela_ang.,. this maximumn would have occur:ed in the latter-;’:{azr';:l'1 B~ to be found: . The glacier slopedfsﬁtly up towards the ice c:

e nineteenth century and would probably represent its maximum exten 5 Smrew i it was fed by an ice-: .
historical time (see for example ,Thorarinsson 1939 and Price 1969),  For horisjokull frem which it Y
sxample 1t is thought (Thorarinsson 1939, fig.. 9 and 1949) that Hagafells
Bystri, which is an outlet of the southern end of Langjolaill, reached its
maximm extent in post-glacial time in about 1850, == :

i iderable amount of surface draj.nage
; cier as a whole showed a consi 1 t of :
lowTﬁgeglfirn line in the form of very small streams, and in some place

The landscape of the valley as a whole was one showing fairly recent

. i ch as the dirt cones gave

aci t, and features on the gl?.CleI' su ‘
'e:e{;‘.eihé amount of ablation taking place. Two da‘bedde::l’cznescew;a;'ethese
‘Lquite close to the eastern margin of the g]tac;ler; the distan

om Tie glacier snout was measured,

" In this ;‘espéct it is worth noting that the western end of the te rmin
moraine is §ti1l ice-sered. —Mhis <ras SLoWn. Since stream 1. disappears

underneath the moraine to reappear on the downstream side in a displaced
position from an ice cave.  From this it would appear that this ice has
remained in situ since the glacier retreated from the moraine about one

te Mumbers given to the streams refer to the number of the water level gauge

~ (see map).

- -From evi.d"'en_ce*shéwri“ by the morainie ,fea_tures on Prestahnuhr it seems

that Tho:t"isda.'l,ur; was ice free.at ‘the time of maximum extent or at least
whilst thg :g.,l;acie‘r"“sntill blocked the, outlet from this valley, There is

constituting the drainage from streams 1, 2 and 3, To the east of stream 3§
the lower part of the valley was covered by hummocky morainie material whid
showed some evidence of sorting by frost,

Approximately where the valley widened out to the south of Prestahnula
the morainic features increased in size and there was a marked increase in
altitude. There were in fact three distinet moraine steps (see map) in thil
part of the valley, In the upper part of the valley (south of Prestahrmlafff
the stream valleys also had river terraces (especially stream 4)e There well
also kettle holes and other features typical of dead ice topography, some
obviously still in process of formation, The exact position of the glacief
snout was difficult to determine in many places particularly to the west of
stream 4, where ice~cored moraines extended for a considerable distance
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Glaciology. J.L. Dalby.

Porisjokull is a small ice cap lying to the SW of Iangjokull,
once joined to it but now separated by Porisdalur., It forms an
almost perfect dome on top of a basalt plateau and its summit reaches
o height of 1350 metres. Its edges are bounded by near vertical cliffs
with no outlet glaciers except to the North where the ice tumbles over

the cliffs and flows away as three glaciers.

3 Tt was in the valley of the central glacier that we camped and on
it carried out glaciological studies: '

(a) To measure the daily ablation over the lower part of the Glacier.

(b) To attempt to measure any movement of the ice during our stay by two
~ gets of observations to the ablation stakes.

".;.'@i) To map the glacier as part of ‘the_"mappihg programme and compare it with
o its 1960 state as found from air photographs.

{d) To describe and photograph features ’of interest.
joreton - SEAES waee i LB e

. General Description

ST Wiy » A e
The ice falls off the ice cap in two streams, split by a nunatack
and then join to form a wide glacier some 2 km long and narrowing to
1 km width., It is bounded on either side by steep conical mountains,
856 m to the West, 1017 m to the East, the slopes of which, up to a
 definite line, are covered with ice cored moraines and heaps of rubble,
~ showing the maximum thickness of the glacier. Its longitudinal surface
. gradient is split into two components by a much crevassed zone, above
. which the surface forms a level platform before rising to the ice cliff,
———and below which 1t £alls away as a sheeper uwiform slope to the snout,
- This is not a simple snout but is split into many lobes and minor snouts
by two massive old moraines in the valley and by various latitudinal
~ and longitudinal ice cored moraines, Below the crevassed area, the
. surface is perfectly safe and for most of our stay we did not need
crampons to walk on it. As ash covered snow was still lying over much of
the ice above the met station until late August, concealing the crevasses,
we did not do any ablation measurements on this part and only ventured
u ) there a few times, since ropes and ice axes were necessarye.
21 e S . : ]
el At the Western end of the snout, the ice disappears beneath
. f“‘-ﬂm’ﬂgitudinal ice cored moraines of -considerable. size, and in July, the
valleys between these were almost filled with hard packed snow and ice
crystals, forming a hard flat surface leading up to the glacier ice proper.
~ They gave the illusion of the glacier extending much farther than it did,
L3O xﬂnd in mid July, such snow bridges extended down the valleys as far as
~ stream gauges 1 and 2, However by mid August they had melted away ‘
- leaving the actual glacier ice exposed, Ablation stake 1 was drilled
into this snow so that a comparison of the ablation on the two surfaces
‘eould be made, ' S
ol .
~  0On the surface of the. snow there was a great deal of black ash, from
~the May Hekls eruptions, forming long wind blown lines orientated
‘ Eﬁgtﬁwest rather like the ripples in sand, and by protecting the snow
- from ingolation may well have preserved it longer than usual, That
lying on the glacier below the met station had been washed off long

ore we arrived,

- &blation Measurements.

5 e Te

—— The a:Lblation_ was measured at eight'points roughly 100 m apart in a
. 1ine Tunning straight up the glacier from the snout. It was accomplished
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by drilling bamboo canes deep into the. ice surface and daily measuring thy
length of cane_exposed, Initially the ice surface was flat and this
presented no difficulty but as the surface tielted it became uneven and
several readings could be possible at the same stake, The technique useq
overcome this was -to place the head of an ice axe across the hole and -
Mmeasure up from the surface of the metal next to the shaft, It was alwayy
held in the same Position to give g representative mean value, Bl

Théable.tion étakes were normé.lly"z;éa& daily, but for one 48 hour pey 400+ 767

they were read every four hours for comparison with theoretical melt
(calculated. from met observations), and river discharge. ‘

Results.

Diagram 1 shows graphically the ‘daily ablation for each stake, along

- with its altitude, As the maximum difference in height is only 90 metres

marked differences in gradient occur, though those for stakes 1 and 2 are

slightly steeper. The apparent rise in the surface on August 15th occurn
af'ter snowfalls and low temperatures, . _ : A

This is shown more clearly in diagram 3 s which represents the ablat L0
measured for 18 days in the cage of stake 1 and 34 days for all the othery
It is clear that the snow under stake 1 melted at a significantly higher
than the glacier ice (6 cm per day), and consequently disappeared by
mid August, vt s At ong"

Both stakes 1 and 2 show g higher rate of melt than 3 and 4 but stake
5, 6, 7, 8 show a 8lightly higher rate of melt than 3 and 4 as well, desp:
their greater altitude, This may be accounted for by the gradient of slep
and the aspect, for stakes 3 and 4 -were on the steepest part of the. ice, f
North, whereas the others were on much gentler slopes, This,: coubined wif

the—small {ei1ght differences .and observational errors may account for the
correlation of melt with height (coeff of corp,nl . -0,502), ik

Diagrem 2 shows the mean daily ablation for the period for. which.re.‘
were made (34 days). There is some correlation with mean temperatures and

e O‘ > $

It was noticed that towards late evening, melt water on the surface
began to freeze again, though not entirely, and this was confirmed by stre
gauge readings, Fowever during the period of the 48 hours micro study abl
occurred all through the night, and the ice surface was contimually strean
with water and very treacherous to walk on without crampons, - 3y

Diagram 4 shows the hourly melt (cm) derived from ‘the 4 hourly .
readings for all the stakes, 'Definite peaks - occur around mid day, with o
minor Teduction in ablation during the first night, but during the second ;

day, -a different, cycle oceurs, with'z large reduction in the night time me

and a very much greater peak at mid day,

" With only one such: survey period, it is difficult to dei.:ermine'whivch

the two cycles is the. normal ‘one, } 'HQWeVQr the area beneath the: graph for
two 12,0 noon to 12,0 noo;i'cycles give a good estimate. The first cyecle .

that actually. i:eborde,d, whereas the second cycle during August 20-2.131:“, W
result in a daily melt of 6,2 cm, This is of ‘the same magnitude as that:

It would appear that the 48 hour survey was conducted during a ‘period
exceptional ablation and more such surveys would be. needed for a good diur
Picture of. the glacier regime, See the Met, Report for detailed analysis
met, and ablation records, e X & b
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GIACIAL RECESSION.

\  The history of ice recession is indicated by the terminal and
lateral moraines left in the valley. Some are shown on the map at the
end of the report and Diagram 5 shows the three stages of retreat that
can be dated with some certainty. =~ = - :

= The maximum advance, thought to have occurred around 1850 is
delineated by the main terminal moraine (1) and the highest of the
lateral moraines on the slopes of Prestahnukur and Mts 1017 and 856.
Line 2 shows a series of minor moraines from which the ice had only
recently retreated in 1960, (as shown on air photographs taken then).,

... Some evidence of measurements to the ice front were found, notably a
‘large boulder near gauge 6 with the inscription BSG, MM, 1968 and a
distance painted on it. The distance to the snout in 1968 was 21.8m :
and the 1970 value was 72 metres, giving an average anmial rate of retreat -
of 25.6 m. No information as to who had .made these measurements could
be found from the Iceland Research Council, ' 7 B

B Diagram 6 shows the long profiles of the valley floor and existing’
glacier 3) along section ABC on diag. 5. The .profiles of the 1850 and
1955-58 ice surfaces are shown (1 and 2), estimated from the levels of the
lateral moraines. _ A ' o ’

ICE MOVEMENT, o T Immns e [ A (9 1
. ’ i ) = . ) ‘

The attempt to measure any ice movement by theodolite observations to
- stakes was unsuccessful due to prolonged bad weather and low cloud when the |
- - - I second set. o chgervations were due. o |

~ For a general description of features found on the glacier, see the
geomorphology report.
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THE VEGETATION OF WESTERN ThORISDALUR ICELAND

JULY ARD AUGUST 1970 by JANE WOBEY

SUMMARY

This paper is a description of the vegetation of Yestern Thorisdalur,

a valley to the North of ThorlsJokull in South West Iceland

This area is 500 metres above sea level, on the perlphery of the:
Central Icelandic Desert, and has recently been glac1ated. Due to these
factors and the severe weather, the vegetation is very sparse.

Using both sub3ect1ve and obJectlve techniques the valley vegetation

has been mapped and to some extent. quantxfled

Four main plant communities
are recognised:- : 2 29dIs e [

(1) A Morainic communi ty vitich varies with distance from the
glacial snout. LA BT

(2) A Terminal Moraine communlty domlnated by Rhacomltrla and Llchens.

(3) A Sandur communlty ~ comnsocies of Rhacomltrla G Sallx h atha .

(4) A Mire-Flush community, Phllonotls-Bryum COﬂSOCleS.'

Some notes on factors influencing these plants are 1nc1uded

45

VEGETATION OF THE WESTERN THORISDALUR.
ICELAND :

ZCTIVES AND METHODS USED IN ASSESSING TﬁE 'VEGETATION

ﬁfjjj The main object of this stddy’was to make an inventory of the plant
eigs of the area and map the recoqnlsable plant communities using the base

1ded by other members of the Expedltlon. Also quantitative ecologlcal

; R
dies were carried out.

Two methods were used. Where the vegetatlon formed a fairly continuous

over the ground, standard Braun~Blanquet quadrats were used, However, in

g%ralnlc Community the vegetation was so sparse that thls method would have

n meaningless, so a continuous metre strip was taken across the valley, first
? 50 metre intervals from the snout, then 100 metre intervals, to assess the

,teaﬁing cover with distance from the giacier. = However, because of difficulty

h instruments, due to magnetic influence, the distances from the snout are only

t oximate, and may‘va‘g by as much as two metres.

“Any soil fungi that may have been present were not collected and certain
Bad weather conditions also

BRI
the smalier crustose lichens may have been missed.
ﬁﬁ%wa collectior of species from the mountain sides. - It is to be hoped that

s can be remedied by future expeditions. Soil samples were collected and

v :i‘: tigated °

tanical Studies that have been conducted

”:*f To the. knowledge of the author (based on information from the Iceléndic
search Council) no -detailed Botanical work has been done on this part1cu1ar
ax:’héfore e

g
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NOMENCLATURE 1. Biotic and Anthropogenic

(continued)

(. )
E

The nomenclature of-the - ‘plant sPe01es ‘in this report generally adhere : : il
/ These were 80 few as to be probably not h1gh1y 51gn1f1cant.

to the following sources:-

Vascular plants - Clapham, A.R Tutin, T.G. and Few species of b1rds were seen, only Ravens, Ringed Plovers and
L 3 Sdeirey ’ Lo

Warburg, E.F.: Flora Europaea: London J female Harlequin ducks. The Plovers lived on . the numerous insects
9 ° e o 3 J 9 @

of the area and probably had little effect on the vegetatlon. The

Mosses and Liverworts - Paton, J.A, ¢ Census Catalogue of Brltlsh
: 'Hepatlcs, 1965. - '
Warburg, E. F._; vCeqsus:Catelpgue_of Britig CLIMATE
, Ibsses, 1963 . ~in ¢ : i :
Ilehens - ‘ s James, P.d. :"A o check—llst of Brltls‘ The cl1mate of the area is descrlbed in detall in the Meteorology
| ' | " Lichens : Lichenol. 3, pp 95 - 153, 196

Harlequin ducks might have grazed on Philonotis fontana - Pohlia

wahlenbergii communities besides the rivers and thus had some effect.

R@port, but 51nce few detalled read1ngs were taken actually in the Valley

gpd the mlcrocllmate in which the plants exlsted was. not 1nvestlgated

Mbsses collected are in the posse531on of the author, while many, ruuly very oeneral comments sin B made.

espec1a11y the lesser known spec1es, are dep051ted 1n the Herbarlum of the

T
Unlver51ty of Newcastle upon Tyne. Live spec1es of Poa alplna collected ~are ‘ LIGH

Daylight is almost continues during June and July whén the plants must
a180 belng grown there._

be at their maximum rate of growth and photosynthesis. - However, by

ACKNOﬂLEDGMENTS September, daylight was diminished significantly, with six to eight hours of
My thanks to all members of the UhlVer81ty of Newcastle upon Tyne ~ § darkness. On clear sunny days there is high light intensity due to clear

Botany ‘Department who helped and encouraged me in this work, DR. DAVIDSON “air and high altitude, but many days are overcast and light intensities are

who gave help with general ecoiogical ideas and 50115, Mr. T, BINES‘fbr‘““;* reduced. . :

" general help and especially to Mr. McALLISTER who helped xqu.j:h,J.:;le.nt:xfmat‘,“,1 i;M"V“URE

Dr. 0.L. GILBERT for identifying the: Lichens, -and to Mrs., Hilda Wobey o

Sdmmer air teﬁperatures can be 10°C but sensible temperatures are
considerably less than that. The first frost of w1nter arrived in late
August 1970, the last snow of Summer being in mid July, Temperature

falls drastically at night. The shortness of the growxng season was

for her assistance in preparation of the. manuscript. - Alse to those members

Expedition who helped with Mapping etc.: i

DESCRIPTION OF THE AREA AND IT5 VEGETATION. Probably a principal factor in the very small size of most of the species

-The Western Thorisdalur valley contains four recognisable plant communitf Present. No attempt to measure growth.was made as it was judged that when

the extent of which (see Map) seem to be largely controlled by topography, & We reached the valley the main growing season had finished. This was
while large areas of the Valley contain no vegetation at all. However,  the confirmed by careful observat;oe,_
actual floristic composition of the valley and the morphology of the plants The climatic factor most significant to groﬁth in the region is the

seems to be largely climatically controlled. Occurrence of strong winds. These. condition the floristic make-up of the

FACTORS INFLUENCING THE VEGETATION OF WESTERN THORISDALUR :- - Valley, for only small, low growing: species can flourish; .. the morphology
df'theSe'species - dwarf, tight rosette plants, often with tough, cuticled

Observed features as suggestions for further ecological work. . . d
leaves;  and where the majority of -plants occurred, i.¢. in small cracks an
1. BIOTIC AND ANTHROPOGENIC

Sheltered places. In winter the whole area is snow covered. Ground .
Human interference in this area ig negligible, the nearest settlement temperatures are considerably lowered by theé eold, strong winds.

being at least 20 kilometres away. Placed between two icecaps and so recenf

covered by glacial ice, this area can be considered as the natural communlty

undisturbed by man, although lack of knowledge of the history of the area

makes it impossible to rule out human interference altogether as a factor.

However, once in high summer, three sheep were seen grazing on the Mire commul




c)  PRECIPITATION
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In]horisdalur the Mire community was being encroached upon by a gravel

Precipitation is high but spasmodic. Over 25 mm. can fall in _ , e . . " . Th
i brought down by the main stream from the surrounding mountains. e
one day. The amount and severity of these storms is probably due to th plain :

no ve etatlon.
position of this area between two icecaps, which creates a highly gravel ghe 8

The Sandur to the north of Western Thorisdalur 1s a completely flat area .
specialised microclimate. However, due to the short duration and.

of smaller stones and gravel which stretches away from the edge of Thorisjokull

intensity of the' rainfall and the orous nature of the ground, mo i
y P & st to the Lake trapped by a fault 4 km. away., The Sandur has been deposited by the

this precipitation must be lost to the plants, so that some areas mlghj

treams and is’ deeply dlssected by these fast streams all summer.
experience drought conditions. oufwash s

'lhé ‘actual flood plains of these streams bore no vegetation, being unstable.
d) WIND :ﬁe interfluves, sllghtly higher, are fairly well vegetated.

This is persistent and strong in this valley, and comes mainly The streams themselves fluctuate 'in volume and rate of flow. The

from the North-west or the South-east. Very few days are without Hiydrology Report shows the great variations WPiCh occur.

wind whlch is constant and strong in dry weather, gusty and stron ‘ : ' :
. > : 2 ) . This instability of the surface and substrata is one of the major factors
in wet weather. 1Its constant effect must increase the evapotranspirat @, ‘ , ; . . ' B 55 S0 d
1 . which limits the growth of the vegetation in this area. ~This is illustrate
rate of the plants considerably, thus the rosette form is common and ng 1 bl
; . by ‘the pauclty of lichen species in the valley ltself until the fa1r y stable
grow more than an inch or so above ground except in the most sheltered ,

. ; ; Tgnmlnal Mbralne is reached.

positions. Vegetation trends to occur only in the most sheltered spot ;

avay from the wind. Wind is thus an important faétor in the morphology . ) ~ River 8, whlch flows along the north eastern side of the’ valley, is

of the plants and their occurrence in communities. Wind has another mwre stable in its bed and therefore it has a large moss flora around its
important effect in that it causes a great deal of instability of the banks, in contrast w1th the other rivers which have completely unvegetated flood
area, The loose silt brought down by glacial outwash streams with tha plalns (see Map). Other factors could influence this, for example the

the ice-cored moraine, which is unvegetated and therefore not held togetll streams which flow into River 3 flow thtbpgh the Mire community and may be able
is whipped by the fierce winds into dust storms. This fine wind-blown! to carry propagules and organic ‘particles which could be redeposited. Also

dust is then deposited between the rocks and is soon colonised by grass# its lower reaches contain some water not directly from the glacier.

The wind sometimes started moving this again, and well established pla The rivers themselves are fast £lowing, very cold and full of sediment,

are covered with dust and become moribund. thus it is not surprising that they contain no flora.:

III. PHYSIOGRAPHY AND GEOLOGY

The stones whlch cover most of this area are subJect to erosion, by frost

The whole area is ome of recent glacial retreat. Although shattering, wind erosion and fluv1a1 erosion and also by the torrential rain

the bedrock of the area is primarily Palagonite, (excepting Prestanukur, Storms. They thus are being constantly worn dovn and broken into smaller

-

which is Rhyolite), this is everywhere masked by glacial drift. pieces which glve 1159 to the 30113'

The moraine across Thorlsdalur proper is deeply dlssected by r1vers.
The Mire Community lies where many small streams have dep051ted alluv1um ‘among

the moraine hummocks, which harbour slightly different plant complexes.

The Western end of the valley is marked by a 15 metre high,
crescent shaped, terminal moraine, part of which is still ice-cored.
Historical records show that this was the limit of the glacier about

100 years ago. Between:this and the snout, the morainic material va SOILS

The soils of these communities are largely immature. The deep till

~left by the glacier has not had time yet to develop into recognisable horizoms,

from unordered rock heaps . to fluvial outwash plains; both of fine silt
- and unsorted boulders.  All grades of partlcle size are present from

clay to boulders of 2 metres or more in dlameter. ~ Some vegetatlon waS%  except on the Sandur, L3R1 261 pecrtadoon Sty vegetated parts of the Morai

found on the ice-cored moraine at the glac1er,snout. Communities, where a shallow organ1c rich humus layer is present. Detailed

The moraines of Western Thorisdalur cannot be considered to descr1pt10ns of soils from the top of the valley, unvegetated, and from the

. . : . . int.
represent a direct time succession. The rivers flowing from the glacifh Well vegetated areas of the Morainic Community illustrate this po

. ) . o BT : i the
change course frequently and the area is in a state of continuous However the profiles are not complete since bed rock was not reached,

movement and redeposition by wind and river action. The ice-cored Drife being very deep.

e SN, moraine is subject to soil slip.
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Samples of the soils were taken and tested. The pl was found

and the water holding capacity measured.

- pll was tested with an ordinary pH meter and thus the results cannot

be more exact than in a range of 0.2.  Several readings were taken and

the mean'obtained.

Water holding capacity was tested by simply adding water to a keown

weight of soil until it was saturated, thus these figures are only approxi

The results are expressed as the amount of water held by 100 gms. of dry s

UNVEGETATED SOIL - From Ice-cored Moraine (see diagram I.)

The ground is completely unvegetated with a surface of boulders,
cobbles, pebbles, granules, various grades of sand, silt and clay with

particles of diameter 256 mm. to under 1/256 mm., as already described.

Below this is a mineral layer of 0 to 19 cm. thick (very variable).

This is a light grey colour and contains particles from clay up to pebble
size, i.e. 4-64 mm. in diameter. It thus has a gritty texture but is als
silky. It contains no organic matter at all. This layer is dried out

and is unstable. The smaller particles tend to be blown in the wind.

~ Below this is a saturated'layer identical in many respects to the
layer above, but waterlogged by melted ice below.  Thus it is a dark
grey-brown in colour, 12 to 15 cm. thick, quite variable. Slight signs

of greying may have been observed.

There is no bedrock as such.. A layer of soil mixed with large

blocks of ice lies directly on the glacier ice. There is no indication
as to the nature of the actual bedrock from which the soil was derived,
but the whole of Iceland is made of Basic Volcanic rocks and the moraine
is a mixed collection of these. The pH of this soil is 7.2

and it can hold approximately 7.2 gm. of water per 100 gm. dry weight.
It is thus very ba51c in composition and has llttle organlc content.

It also contains 2 fair amount of carbonates.

SOIL 150 METRES FROM GLACIER

2leer et oo o Agpects. . -Noxth. .. = o d T
Drainage: Shedding. ~ (See Diagram Il)
Slope: - 3. ; u.‘_ .‘ : .
' This 'soil is only built. up between the large boulders. Wlnd and
moved silt collected between.boulders has been colonised by‘mosses and
grasses., These form an H Humus layer, approx1mate1y 5 cm, thick. This
is the dark black-brown colour of dead roots of grasses and stems of moss‘
largely unaltered and not visibly decomposed, probably because of the sev-

cold.

21

The grey layer beneath,this seems largely unaltered, such as is
gound on the ice-cored Mbralne. o
At the bottom of the valley the layer of organ1c remains is deeper

ia,;g ; very -thin layer of powdery black humus can be distinguished. 4-Tbe
u:underlylng mineral layer of till is still largely unaltered. .

.~ The generally unaltered, skeletal nature of the valleys' soils is

due mostly to the small amount of time they have had to develop in and ‘the

ngtablllty of the upper layers. L
pE determination of soils down the valley are summarised in a hlstogram,

as are the maximum waterholding capacities. (see Diagrams IIL and IV-)'

IﬁBLE TO SHOW THE FREQUENCIES OF INDIVIDUAL SPECIES FURTHER BACK FROM THF

x ‘mnIAL SNOUT

. number of species is not significant.

Since each transect was made over roughly the same area the flgures

are & comparable.

But the transects 400 - 600 in their most westerly extent traverse the flood

plants of Rivers 1 and 2, where there is no vegetation, therefore a drop
This decrease is also due to the
difficu-lty of distinguishing individuals in some species, unlike in the
AngloSperms where distinguishing individuals is fairly easy. - The mosses’.

and Bryophytes occur in clumps of varying size. Individuals, however defined,

cannot be counted, but the figures here refer to the number of clumps. Thus

 and thelr numbers therefore underestlmated.

. Was counted easily.

little ground cover.

each species 1s not absoluteiy comparqble with the rest but a general plcture

i be obtained.

Also human error must be taken 1nto account, although the f1gures :
for the more showy flowers and grasses can be considered accurate.; The
tiny liverworts or the less common mosses could have been overlooked in places
However, where there is very
little vegetation, on the transects near to the glacier, every 1nd1v1dua1
In the more vegetated lower parts of the valley moss
cover especially could be nearly continuous around the rocks and in patches
and then the difficulty of deciding what constituted an individual elump.qas
solved by considering the average clump 10 cm. across. In these cases“{

especially, description is needed ‘to supplement the figures.

Finally it is to be stressed that these flgures in no way represent
the cover of the species. A clump of Rhacomitrium canescens covering an ’
area of 25 x 25 cms. is counted as one individual, as is one plant of
Cardaminopsis petraea, which though a conspicuous plant in fact provides very

These figures are of frequencies.
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TABLE I . - Number of incidences racorded in transects

Humber of incidencés recorded in transects

Metres from Glacial Snout

Species 50 100 150 200 250 300 400 500 550 500 700 ﬁ& %0 Metres from Glacial Snout
) ‘ prs: | e * - | ' ) 500" 550 600 700 800
Pohlia 32173 152 95 122 189 89 98 88 40 36 1y  Speeies . _ 50 100 150 200: 250 300 400 500 550
wahlenbergii : - R ' - —_— | : | 10 26
salix herbacea L ' 1 1 -1 3 8 12 0
Philonotis - 1 3 15 7 32 14 o 8 0 2 4 1 Salix , 5 | 8%
| Dicranum 6 0 0- 2 o TiHe agun gur Ip erigiiege i PR EEs
\ falcatu . Bryum
' - : : ’ - terbinatum 4
- Emp trum B 1 0 "ot TriptURNYT fhg 9t puiEngu sdg susg 3
- . . i 1 6 4 4 28
nigrum Cerastium neh 7 Pl
_"“5__‘ ; N i O SEEND +7E : ; ‘arcticum o
Poa ' 5 31 71 99 140 127 54 59 72 207 214 V7RSS : ‘ : o
~Eiéina '~ Sphenolobolus . iy 1 5 5 12 % 2
: o minutus Lo '
Lophozia spp. 1 1 2 9 5 1 2 4T e 1 7 ' e 1 1 1
Saxifraga A ‘
Rhacomi trium 12 116 102 102 62 131 102 349 177 249 163 13 nivalis o -
Canescens e ' S 1 1 1
. Saxifraga :
Rhacomi trium ‘0 65 28 33 36 83 76 256 121 237 250 11 wEﬂEﬁB&ﬁEﬂi ; _r
lanuginosum t oh e IIMZula ; f B ;~“ - 1 3 1 5 3 24 66
Polytrichium 21 06 ©F 5 U Y sagEiuagly ¢ gl el e g oo 2 A arcuata reiiP
A o ‘ Arabis _ b L 4 1 ~kwatiers
Polytrichium - 7 F7 AR e grunl Pt _gexmfiy of s i alpina e s “
— um v 3 : ‘_, Lalitf S5a
. glpinum - Saxifraga '
. » = Td 1 1
Saxifraga 1 0 1 0 2 0 1 0 0 0 1 - hypnoides A
rosacea ' ap % i
e A ', ] g b Poa flexuosa - : , e 16 7 15 67 22
Rhacomi trium 1 2 6 0 2 10 3 1 1 1 2 - 1 9 10
fasciculare ' ~ Dicranum
v ; 2 4k0D : glaciale
Oligotrichum 0 3 6 23 19 72 63 105 108 251 229 . : 44
hercynicum e g la
—e RIS . : 4 3 . ; : julacea
Cardaminopsis (0]  : 6 Toio 2 3 1 0. 31 120 147 - : 14
petraea ‘ .rla =
S T \ , & digyna
Cerastium 0 10:4.21 o 2 2 0:, . 13u 0. 9 4 133 . 1
cerastoides éEEEﬁii
B » fo ¢ S : maritima | =
Salix 0 0 1 0 o 2 6 0 0. 5 3 5 ) 1
“phylicifolia ' ' Silene acaulis
~ . Arctoa ' AR 1

fulvella




DESCRIPTION OF MORAINIC COMMUNITY

This is a dynamic community, 1ncrea51ng in density and number of
species away from the glacial snout. - (See.diagram V).  This general trend
although important, obscures the very scattered, patchy nature of the
vegetat1on, vhere a small hollow can harbour many species and nearly
continuous cover of plants ‘while next to it, a small hummock has only one ar
two lichens, and this is illustrated by'the very variable results from the
frequency counts of individual species. = Very little pattern of increase
down: the valley can be dlstlnguzshed from any one species, see Table (I)..

- Types of the mosaic of vegetated and non-vegetated areas of this ;j
communlty are illustrated below. :

HUMMOCKS HAVE LESS VEGETATION THAN ADJACENT HOLLOWS

Thus := 550 metres from the glacier on a hummock--

Oligotrichium hercinum)
Rhacomitrium canescens)

In hollow further east along the transect:-

few clumps

Sphenolobus minutus one clump
Salix herbacae one clump
Pohlia wahlenbergii one clump

Oligotrichium hercynicum three clumps

Rhacomi trium canescens thirteen clumps

Cardaminopsis petraea three-plants

Poa alpina one plant
Luzula arcuata one plant
Rhacomitrium lanuginosum two clumps

R

STEEP SLOPES HAVE LESS VEGETATION THAN ADJACENT GENTLE SLDPES

300 metres from the glacler, gentle west
facing slope of hummock:- o

Poa alpina sixteen plants

Rhacomitrium canescens one clump’

Cerastium arcticum one plant

Steep east facing bank:-

No vegetation.

ALLUVIAL PLAINS CAN HAVE LESS VEGETATION THAN ADJACENT HUMMOCKS

Flat alluvial plains where alluvium builds up too quickly to allow
vegetation to flourish occur next to small hummocks of stones which have

quite a lot of vegetation between them. ‘
500 metres from the glacier, flat plain of
alluvium:- :
No vegetation.
Hummock of stones:-
Rhacomitrium canescens

Poa alpina

Poa flexuosa
Oligotrichium hercynlcum
Pohlia wshlenbergii

ninety six clmelh
four plants-

one plant
four clumps
nine clumps

5

Tais heterogenelty is also reflected in the distribution of

1nd1v1du11 specles. . Large clumps of the same species are the rule. i

Thls is: =Spec1a11y notlceable 1n the AngloSpcrms whereas the mosses tend to

be rather more W1lespread,

rosacea partlcularly behave in tnls way, occurring most commonly in dep031ted

8ilt anc{ spreading in large clumps.

to this type of patchy dxstrlbutlon of 1nd1v1dual ‘mature.plants surrounded by
many n¢w plantlets. ‘ '

The dominant plants of this communlty are Rhacomltrlum canescens,
R. Lanaginosum and Pohlia wahlenbergii.
increi:se down the valley,

glaci er.

Whereas the Rhacomitria tend’ to
Pohlia albicans is more'important nearer the

Oligotrichum hercyn1cum, another numerous plant becomes ‘more .
impo::tant down the valley. ' '

Possibly the increasing stabrllty of the hab1tat and the differlng
habi tat niches down valley favour ‘the Rhacomltrla, the Pohlia being a .

pri: nry colonlser, and declining in competltlon W1tu the others.

Other p01nts of 1nterest in thée distribution of 1nd1v1dua1 Spec1es'-

W

There is a concentratlon of Phllonotls fontana around wetter areas,

especially River 8, and the kettle hole lakes in the upper moraines.
Flowering species 1Qﬂraase with—di

e wii ULs

(Zl tance in the glacier and all the
flowers, except at 800 m., where two pink flowered.sPec1es occur.
3)

Placopsis gelida is the only lichen which can sukvive in the unstable

conditions up to 400 feet from the glacier. Th1s instability is

~ probably the main factor wh1ch precludes their exten31ve growth,

which occurs on the more stable mountaln 51des and terminal. moraine.

“)

Very few species actually grow on the rocks themselves except the

11chens, Arctoa fulvella and Rhacomitrium. canescens.

It
represents the earllest stages of colonlsatlon of bare rock exposed
by the receding glacier.’

TERMINAL MDRAINE COWMUNITY

In no way 15 this a’ closed community, but a subsere.

The Moralne whlcn 1s the substrate for this communlty, 1s a crescent

shaped rldge approx1mate1y 15 metres high which- traverses the Western
- Thorisjegkull Valley (See map) Its Vegetation affords eensxderably more cover
than the surroundlng plant commun1t1es, and is thus d13t1nct1ver

some parts of 1t could be considered as more -advanced parts of the sere

However,

which the. Moralne .communi ty represents the earliest. stages.

Luzula arcuata one plant

1

The Grasses, Cardam1nop51s petreae. and Sax1fraga

The viviparous habit of: ‘Poa alolna tends
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In fact nearly all the spggies found on the Terminal Moraine are Arctoa fulvella and many of the other species, occur cnly in small patches

represented in the valley Morainic community. However, although Rhacomitria between the rocks, where a little shelter is afforded. The area is 70%

are still very important species, other Species hardly represented in the bare rock, and lichens total 277 of the cover. - Other species are
valley become domlnant. This could be Just a further seral development. relatively unlmpOtFantﬁﬁ | | -
The case for thls is QUIte strong, but the Termlnal Moraine does not represent (3) The community of the north west facing side of the Terminal Moraine
a homogenous set of vegetatlon. Three dlStlnCtIY dxfferent kinds of vegetation has a considerably reduced cover of. Lichens, and Rhacomitria and Sal: X
can be found on the Mbralne, 1n&1cat1ng they are not a simple further part of become important with other mosses. The pattern of vegetation is patchy -
| the sere. These three areas are:- : only Rhacomitrium canescens, Salix herbacea and Arctoa fulvella occur in all
; o ‘The south-south-east faclng slope vegetatlon. E . the sample quadrats; A noticeable feature of this community is the decrease
i 2) The flattish top of Terminal Moraine vegetation. : , of bare soil and rocks to only 43%. The cover has increased. because .
? (3) The north-west fac1ng slope vegetation. ’ this slope is sheltered from the cold influence of the glacier and is stable.
Ul These can be named as ‘to their deomlnant spec1es. ' | The seven soecies which provide over 50Z of the cover could ex‘lude
| | @) - Rhacomltrlum-Sallx community. : g o " i many other species thus accounting for the small number of spe01es.:.h
ﬁ 2) Lichen community. = ‘ :

» , The decline of number of species in the latter two communities is
(3)  Rhacomitria-Lichen community. ‘ oy g v 3 largely because of the decrease in number of angiosperms. This could
| . : is 1 'd in Tables III-V. o

il (The dominance of these species: ia- SN : be due to the scattered nature of the occurrence of the plants, so that

b i) (1) =~ The Rhacomitrium-Salix consocies appears to be a continuation of the they could have beeri missed from the small area sampled.
{ X od, od3 05 L et ' complex of species ! b
‘ Horainic community it faces. It has the same comp i VEGETATION OF THE ICE~CORED MORAINE
|

as the 800 metre transect, but not so many of them, possibly because

il , he Te h higher an
b Il| the cover of the dominants is: greater, or, perhaps because the whole Part of the T rmlnal Moraine in the extreme east is ‘much higher a.d
i [ slope 13 quite exposed and specxes whlch need more shelter will not be consists of a number of deep hollows and large hummocks. Seven of the
g i« e suerVe- (The area sampled on the Terminal Mbralne is much species of the 1ce-cored moraine near the glacier are represented in the

”.smaller than the area sampled from tne longest exposed parts of the vegetation of this area. However, it slso contalns‘many\other'spec1esk
. Mbralne communltYa espec1a11Y s1nce the area sampled is lelded inte Whtch“occnr.oury.ln tae lower parts of the valley. AThe vegetstlohl1s —
very sparse. No quantitative studies were made in this area, but species
three parts. Thls may account for tne lack of Spec1es ) - Yy ST v q r , :
_ found on this moraine include:~
- Theére ‘is a fairly even spread of the dominants and many oflthe more Poa flexuosa
: . ) y 3. b - h ' .. - Poa alpina
important ‘plants, but like the Morainic eommunltY. SR spec1es ' Salix herbacea
occur in scattered patches, such as Poa alpina, Luzula arcuata and viuirg Salix glauca
—— . h L R S i vl Salix phylicifolia _ -
Anthelia julacea, which forms small patches with co 3 , Cerastimm alpinum - Cersibiiy vukioiintds
Lichens play a significant part in the community, most probably because ' Arabis alpina : '
. ia . d ey ; ~ Cardaminopsis petraea
of the relative stability of the rocks. The lichens and some mosses Saxifraga rosacea
grow on the large boulders, while other species grow in between the Pohlia wahlenbergii
' Ry Qo iy th . A . Rhacomitrium canescens
rocks., In this, the Salix-Rhacomitria association 1s € mos i ' Rhacomitrium fasciculare
important. % k. b : Rhacomitrium lanugunosum
- Oligotrichum.hercynicum
(2) Unlxke in the communlty preV1ously described, most of the plants grow _ Polytrichium alpinum
Polytrichium urnigenum : SE g
on the rocks of the top of the moralne..‘ Th1s is. -a very exposed . -
habltat, the flat top of the Mbralne belng constantly scoured by strong These spec1es, eSpeclally when occurrlno in the deep cracks, can
winds and there 1s negllglble shelter for any plants.v Thus the number grow to larger than average size. One example of this is Polytr1ch1um
9
of specxes is decreased con51derab1y to fifteen, with the notable . . alpinum, which grows to 10 cm. high, Lichens do not have a partlcularly
absence of Poa alplna, pos51b1y because this is one of the tallest . extensive growth here.l Vepetat1on is well developed here because of
species in the valley. Lichens are the Dominants here, encrusting the the considerable shelter afforded by the deep hollows. The grasses ‘are the
rocks which have been stable for long enough to allow the colonies most frequent species here, the Rhacomitria and Pohlia wahlenbergii also being

to reach quite large sizes. Salix herbacea, Rhacomitrium canescens, important. The Sslixfshecies occur in small scattered bushes and do not afford
i— much ground cover.




TABLE III -
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SOUTH FACING SLOPE OF TERMINAL MORAINE

" Rhacomitrium canescens

Salix herbacea.

- Arctoa fulvella

Lecidea macrocarpa

Poa alpina

Luzula arcuata
Anthelia julacea
Oligotrochium hercinum

Orange Lichen spp.

Qhacomltrlum fascxculare‘

Cerastium cerastoides
Cardaminopsis petrea
Silene acaulis

Armeria maritima

Dicranum glaciale

Oxyringa dyniga
Emptrum nigrum

Salix glauca

Polytrichum urnigerum

Mean 25% in all quadrats

10% if all quadrats

TABLE V- NORTH WEST FACING SLOPE OF TERMINAL MORAINE

Ehacomitrium canescens 177 Mean cover all quadrats. -

Lecidea macrocarpa

32 in'all quadfats 127 " patchy
5% in all quaeratS" Salix herbacea 8z . " all quadrats
14 individuals in clumps .6 Dicranum falcatam 7.52 " " patchy
Lean 5.5 individuals in clumps of nearly 30. Anthelia julacea 2.32 " "  patchy cover . A
MEan 37 mostly in clumps. Luzula afcueta ' 5 plants per metre;'vVery'patchy.edﬁet;
4 occurrences .2 ' Poa alpina. . . 8- 2.3 ﬁ‘ . N Very-patehy dééhrrence.
9 " Lichen spp. 1z " " n no
5 1] .25 Polytrichum unlgerumr ' ‘e, 3 17 patech " " - T
5 " 1 Silene acaulis = - ‘ 127 " m e 020V BEsd myd
2 4 v 1 1 Empe trum nlgrum ' 7 plants in all
2 U .1 22 species in total Pohlia alblcans C SBgL Piniovom Ga
2 Dins . »412 gzsigﬁsi:§s Lichen spp.  4.2 patches in all
R Cerastium cerastoides 2.1 plants in all =~
: L S Oligtrochium hercynium 2.1 v it
; .65 Polygoneum viviperhm: o 1.05 plants ih'ell
1 .05 % Bare 60 . | ‘-lZ;EEEEiEEZ 7 Angiosperms
1 .05 . ‘ 4 6 nyophftes“‘
— — — '>\' - 3 Lichens

<UD

TABLE IV -~ TOP

OF TERMINAL MORAINE

Lichen. & Foliose
Salix herbacea
Rhacomitrium canescens
Orange lichen spp.
Lecidea macrocarpa
Arctoa fulvella ‘
Cerastium cerastoides
Lichen spp. -

Luzula arcuata

Placops1s geld1a

Green lichen Spp.
011gotr1ch1um hercinium
Cardaminopsis petrea
Dicranum falcatum

Empetrum nigrum

20% Mean Cover all quadrats.

52 4 "  patchy
p N e < =
37 i " all quadrats
Ok " patchy occurrence
I otidn f " “
.10,52 individuals in patches.
N e " " "
9.45 - e 2
%35 ¢ in o = =
O . 4 e -
RS g "os angiosperms
3.15 6 lichens
27t o 4 Bryophytes

1.05 " 70% Bare.

15 species in total,

Z Bare. 43,

- das

:VEGETATION OF THE KALDIDALUR SANDUR BEYOND THE
' WESTERN THORISDALUR VALLEY

Ten 4 metre quadrat samples were taken from an area approxlmately
100 square metres 1mmedlate1y to the south of the Term1na1 Mbralne. The
actual Sandur stretches right along the foot of the eastern side of &

Thorisjokull to the lake bordered by a fault c11ff about four kllometres'h

avay. Therefore this small sample cannot bé considered representative

of the whole area. On the whole the vegetation of ‘the ‘Sandir does not -

have so much cover. ‘ Large areas of stream beds or dried up stream courses

and the area whlch the lake has covered recently are’ completely unvegetated.
Much of the res~ of the Sandur has the Sparse vepetatlon representated by
the areas between the’ RhacomltrlumrSallx heath of my sample. S0 ECUg T

The preater cover of the area studled is due partly to the shelter
from the winds comlng from the glac1er and (probably more 1mportant) partly
to the stab111ty of the area. ' The main streams comlng from the glac1er =%
are channelled by the Mbralne to either side of this area. Therefore
it is not affected by the constant rechannelling of numerous glacial outwash

streams which occurs on the rest of the Sandur.
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Small stretches of the channel of river 8 and of several small

streams which run off Prestanukur and therefore contain nonmglacial.water,
have dense Philonotis-Bryum patches along their banks. ~ This is only in

the extreme north of the Sandur. This short account only represents.

observations on the nature of this vegetation, and by no means is the whole .

described.

DETAILED OBSERVATIONS OF THE SANDUR NEAR THE TERMINAL MORAINE OF
WESTERN THORISJOKULL :

(For mean flgures of Ouantatlve observat1oos see Table VI)

This area can be seen to be a mosalc of Rhacomitria-Salix heath

broken by less vegetated areas. The boundarles are indistinct. Some

quadrats record nearly 1007 cover of Rhacomitrium canescens and Salix

herbacea, while in others the cover is less than 5%Z. But there are a11

grades between clumps of Salix and Rhacomi trium, dense in their centres
gradually become less dense outwards until very little covered is afforded.
Areas of dense cover can be .5 of a metre to many metres across and of

A common growth hablt, is for crescent-shaped, prostrate
The Salix branches

varied shape.
salix bushes to be. associated with Rhacomltrla.
Often, the main trunk of the shrub is exposed

A dune shape is then produced,

afford a stable substrate.
for the area around it has been wind eroded.

TABLE VI -

Species °

Rhacomitrium canescens

Salix herbacea

Lecidea macrocarpa
Dicranum falcatum

Athelia julacea

Pohlia wahlenbergii

Rhacomi trium langinuosum

Luzula arcuata
Lichen spp.

Orange lichenishp.
Silene acaulis.

Placopsis;geldia

for the upwind side of the colony has a sheer, eroded face.

Lichens figure as important, growing on the rocks which make up the

substrate of this community with only small areas of soil between. This

surface layer of stones is a per1g13c1a1 phenomenon. D1cranum falcatum also
grows on the rocks.

The Anglosperms seem evenly scattered about the communities, occurring

equally in very densely and sparsely covered areas. In splte of their

prominence they prov1de very 11tt1e cover.

Polygonum viviperum is the only species which occurs on the Sandur

and not in the moraine communities.
Mosses seem to be more abundant in the most vegetated parts,

consistently occurring where the Rhacom;trlum heath 1s domlnant.
The plants of this consocies can be convenxently d1v1ded into three

groups, the dominants, the frequently occurr1ng, and those spec1es Whlch '
occur only occa31ona11y and prov1de little cover. : ‘ i
; . This can be thought of as a poorly developed Qhacomltrlum heath

It has a distinctly seasonal aspect the Sa11x 1081ng 1ts leaves in autumn'

and the Rhacomitria definitely 1ncre331ng 1n cover durlng the summer.

Polytricium urnigetohi
Armeria maritiﬁav
Polygonum viviperun
Salix phylisifoiie‘
CardaminOpeie'petrea
Poa alpine_;

Cerastium cerasoides

Empetrum nigrum
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SANDUR COMMUNITY

MEAN 7 COVER

Heath

40

5-3
4.4.

3.2

1.75

.4"

.25

-
.2

.05

.. 'OS

'.l

.1
0

1

' 507 Bare

Less vegetated

.55
.65
.2
o2

05

dominant

frequent

occasional

907 Bare
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MIRE COMMUNITY

MIRE _COMMUNITY

This community occurs in Thorisdalur proper.

g It is in an area of many sméllﬂstreams which come from the surrounding Moss . i Mean I Cover
i | ot K T ' St S 3 e 5
i d 1sh str . i vegetation ‘=
; mountains and are not glacial outwash streams This type of : % : Bryum pseudotriquetrium (agg) .19
il is best represented here, but occurs along River 4 in the Morainic Philonotis fontana (sl) e 13~
;i : , : . a.
Lt Community and on the Sandur as described. i Poa alpina o 3
it Dicodontium pellucidum . - - g 2
"'V It is definitely the most conspicuous vegetation in the area, the - Pohlia wahlenbergii &
| il . Saxifragastellaris . g xd 8 74
e s 3 The Mire g i \ g Ty BB
l-q“ bright green of the moss standing out amongst the barrennness. Cerastium cerastoides ¥ 45
i is not a continuous area of vegetation but is interrupted by large boulders, Rhacont £ i "caddgcens o » =
‘ s The hummocks and Epilobium hornemanni oy B g o «5
!‘ large stony hummocks and many pools and small streams e | Saxifraga nivalis » | ‘ 28 4l i Buiidhies
' i boulders are not unvegetated but indeed provide a substrate of many pres Arctoa fulvella S0 9% 92t yollB [ e )
gl Rhacomitrium fasciculare - Lo W28 "
| w of plants not found in the Mire proper. Polytrichium urnigerum | : 12 . 92§ AT
; \ The Mire with its dominant species Bryum pseudotrlquetrlum agg con81sts Dicranum falcatum ] T 0 gMon sy ) A
il Saxifraga rosacea ‘ .04 1 occurrence
i of a very deep 1ayer of moss completely covering the ground. On top | #aEeRancla Folyhorsha "o J ikosis i yammmarniia i
il are the new year's growth of moss up to 10 cm. long, growing on.top of Cardaminopsis petreae T . 1A ; 0
. Scapania subalpma : S+ T S L
‘ ( successively ol@er dead stalks which go down as much as one Tetre. Riccabdia plagls . rpr o o4 . L
: w The Bryum is accompanied by Philonotis fontana, which grows in the same SaldxBerbacas “ s .
: ‘ ry . el k 8INAv s ]
| manner, Dicodontium pellucidum grows in the slightly more shallow areas P°1yttlclumln9veg1¢um O - _'Oé | ‘
| : ) , ‘ ‘ A , ,
I near rocks and does not have such long plants. Growing on top of these _ Stones s . Mean 7 Cover
ina, i ii brightly coloured . > pinndy
mosses are Poa alpina, Pohlia wahlenbergii and many brig Y. i . Bryum pseudotriquetium (agg) . 16
angiosperms in which Epilobium homemanii is noticeable, growing in ser1sphgra1 Rhacomitrium canescens 7.5
: —— — TT Dicodontium pellucidium . 6.3
shapes which protrude from the moss. : _ . : Poa alpina i
On the larger boulders between the moss and the small and large heaps- Saxifraga stellaris il
3 : . . . 0 . "~ Philonotis fontana 5.4
of stones 2 dlfferent kind of community occurs. ?ryum is sF111.dom1nant_ Epilobium hos nii - 10
but Rhacomitrium canescens and Dicodontium pellucidum are very ilmportant, | Polytrichium urnigerum 1. -

: : i iosperm species are identical Sal ix herbaceae L .63 ; ]
as is Philonotis fontana. Many of the angiosp p. : : . ’, | Wi gmariia ilamuis e 6 occurrences
but on these rocks three liverwort species occur. Ricecardia pinguis: Saxifraga nivalis 45 5 )

7 5 i Placopsis geldia .35 4 i o
tends to occur in small patches directly on top of the rock.. Marchantia Polytrichun alpinum > s LAV
ws with its rhizoids embedded in the rock but its actual thallus Scapania subalpina .27 "
polymorpha gro el 2 .
. : i == h axifraga rosacea _ .
spreading guef the moss, preswmably’ 15 RREAR RlkeS m01st?re i A Salix phy11c1f011a Y30, 84 idiie *Lag¥fesbiv s Jd &
higher and more bare rock mounds Salix species occur, forming small. . Dicranum falecatum - . o ‘ .18 2 "
, = Lecidea macrocarpa ' 18 T oo "
‘ i i i the bare stones. o] . ' .
| prostrate bushes. Likewise lichens grow on the ArabE Fbins ‘ ) . » P onLeriiORbER
’ T : . Luzula arcuata =~ = = .09 P
{ The water of the rxvgrs which runvph:ough this moss have a pH of P Rk _ il > sorstfiis o bis
- 7.4 and are thus quite calcarious. This Mire of flush grows.around these Marchantia polymorpha G T . s0BaTed Glves ol &
{ Rhacomitrium fasciculare .09 2

streams, the alkalinity of which might explain the floristic composition.

The area was sampled, taking ten 4 metre quadrats. Owing to the

large size of the area, this might not give an accurate picture of the Mire.

The Mire is not homogeneous in composition and in some areas the

Philonotis or even the Dicodontum or Dicaranum falcatum assume local

B & B §m g S

dominance.
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DISCUSSIOH

Partly by subjective and party by objédtive methods, distinct
comnunities of piants have been distinguished, their extent mapped and

their floristic constituents quant1f1ed and described.

The major divisions of Mire, Moraine and Qandur Communltles are
largely self evident, reflecting the physiography of the area. ObJectlve
methods have confirmed the accuracy of these divisions. leeW1se e |

the large areas with no vegetation had only to be noted.

Perhaps the greatest difficulty was dlst1nulsh1'1g the sub—d1v1slons .
within these communities. Quantification has born out the’ orlglnal
subjective ideas of differences inside the major types. Ihe_slmllerltles
between parts of the terminal moraine vegetation and the'moreine yegetation'
might in fact invalidate the major division the author has attributed to it.

However, on the whole, the communities are distinct.

One disctepancy in the qﬁantification is that the'ffequency'figures
for the lorainic Community cannot be directly compared with the cover
figures for the other areas. This was unavoidable since cover flgures for
most of the moraine would have been so small as to be meaningless, perhaps

a good justification for delineating this vegetation area from the others.

In no way do these communities represent closed communltles but they

represent subseres, from the earliest to the later stages of colonxsat1on.

PLANT SPECIES OF WESTERN THORISDALUR

ANNOTATED LIST OF VASCULAR PLANTS

The nomenclature follows that of Flora Europea; Clapham, Tutin and
Warbug. Actual identification by Mr. H. McALLISTER (University of

Newcastle upon Tyne).
MONOCOTYLEDONAEA

GRAMINEAE

Poa alpina L. a widespread species occurring in all four communities,
a primary coloniser of glacial retreat. Often in its viviparous form,

in large tussocks of as many as fifty plants. Often the new plantlets

can be seen growing from the. turned over head of last year's splkelet. i

Very numerous on newly formed areas of alluvium depOS1ted by wind or: stream.

Poa flexuosa

Found in morainic community only, where it appears first at 500 metres

from the glacier, not viviparous. Grows in clumps - not on such exposed
habitats as Poa alpina.
JUNCACEAE

Luzula arcuata. Lindeb.
ne community - appears 300 metres from glacier.

Found in all communities, most commonly

in the Terminal Morai
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DICOTYLEDONEAE

SALICACEAE

Salix herbacea’ L. Found in all communities. Only on drier

parts of Mire, very common on Terminal Moraine and Sandur, forming a
co-dominant with the Rhacomitrium spp. Appears 250 metres back from
glacier. Possibly hybridises with other Salix spp. Size of plants
gradually -increase back from the glacier. (This is represented hy:
number of leaves (see diagram). Creeping woody stems close. to “the
ground, small round leaves on:upright red petioles form dense ground
cover. Where the wind has displaced the soil, the roots are exposed
but form a small crescent-shaped barrier a few inches high whlch

collects dust and protects the rest of the plant (see dlagram)

Salix phylicifolia L. All commun1t1es, d1rer parts mire. Appears

150 metres from glacier. Only a few occurrences of isolated’ prostrate

shrubs. With Sa11x glauca produces hybrid wh1ch was nearest Sa11x son.

to glacler.

Salix glauca L. Not found in Mire community,ibdt‘possibly

present. Isolated prostrate bushes, larger than other salix spp.,
can form shrubs up to .5 metres high. Deep root system, wider
trunk, often colonising interfluves in Morainic community, not found

until 600 metres away from glacier.

POLYGONACEAE

Oxyria digyna L. Hill. ©Not in mire community or on Sandur.
Only found 800 metres from glacier in lower part of moraine coumunity:
and on Terminal Moraine where it is locally common in hollows, beneath
rocks, and where there is a fair amount of shelter.

Polygonum viviparum L. Only found on Sandur and Terminal Moraine.

Small viviparous plant, its vivipary well suited-to this extreme climate.
Fairly‘uncoﬁmon, occurs where good ground cover.
CARYOPHYLLACEAE

Cerastium alpinum L. On Mire and Moraine Communltles. ' Appears

150 metres from glacier. Uncommon in both habitats.

Cerastium cerastoides L. Britton. In all communities, most common

on Mbraine. Occurs only 100 metres from glacier, ﬁpstly in exposed“'

sltuatlons, a small prostrate plant often not in flower, but’ flowers very

' consplcuous.

Sllene acaulls L.: Jacq. Occure only on Term1na1 Ebralne and

. in Mbralne Communlty -away from the glac1er, recorded 800 metres away.

Forms dense conspicuous tufts up to .3 metres across covered 1n plnk

flowers, and flowers from mid July to the first week in Angust.
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CRUCIFERAE

Arabis alpina L. Found in all communities, except Sandur - uncommon,

except locally - occurs 400 metres from glacier, often on patches of

alluvium.

Cardamioopsis petraea L. Hiitonen in Hyl. Very widespread plant

in all communities, drier parts of mire, occurs on terminal moraine and
Sandur,'mos; common in Moraine communities where it is found only 100
metres from the glacier. One of thelmain flowering plants of this
community, forming prostrate clumps circular in habit with many white -

flowers.

SAXIFRAGACEAE

Saxifraga cespitosa L. Found in Moraine community only.

Rare. Appears 300 metres from glacier;Aonly recorded three times. .
A larger plant than the others of this group. Only found flowering once.

- Saxifraga hypnoides L. Found in Moraine and Mire communities,

Rare. Only recorded three times. Absence in other two communities might
not be significant because it could have been missed, but does not prefer

open habitats.

Saxifraga nivalis L. 1In Morainic and Mire Communities only.

Rare, Recorded twice, once from each habitat. A showy spp. Grows in
open havitat.

Saxifraga rosacea. Moench. Found in Morainic and Mire habitats.

A primary coloniser on a hummock between
These tufts

Frequent in Moraine hummocks,
glacial snouts, occurs singly in small tufts of many flowers.
often occur in groups of approximately six flowers. Can grow on top of
hummocks in open habitats.

Only one plant

Saxifraga stellaris L. In Mire community only.

recorded, growing on mosses of Mire community.

ONOGRACEAE _

Epilobium hornemanni Rchb., 1In Mire community quite common, forming

mound shaped colonies of plants growing out of the mosses. Mauve flowers

prominent.

EMPETRACAE

Empatrum nigrum L. Foood'iﬂ all but Mire community. . A primary

coloniser, seedlings found on ice-cored Moraine, in between lobes of glacier

ice. Occurs throughout Morainic community, but oaly becomes fairly common
on Terminal Moraine where smaller bushes intermingle with the Rhacomi trium.
Do not grow above .3 metres high and do not produce frult. Overlap into

Sandur community.

I1
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PLUMBAGINACEAE

Armeria maritima (Mill) willd,

in the Mire community. Most common on the Sandur and Termlnal Moralne,

it occurs first 800 metres from the glacier, but forms many tussocks

_in the lower part of the Morainic community. Grows in unsheltered =

positions.

ANNOTATED LIST OF BRYOPHYTA

The nomenclaure follows Dixon - The Students Handbook of Brltlsh Mosses
and Watson - Br1tlsh Mbsses and L1verworts. With modlflcatlons for
Modern toxonomlc 1deas. ' ’

' A11 1dent1f1cat1ons rat1f1ed by Mr. ; P
McALLISTER. = 00 L

HEPATICAR
Order JUNGERMANNIALES

ANTHELIACEAE

Anthelia julacea L. Found in all communities. Only 300 metres

Torms part of

from the glacial snout, so not a primary coloniser.
the ground layer of the lower orainic community and Terminal Moraine
and the Sandur where it often covers. 57 of .a metre quadrat. It occurs
on drier parts of Mire but is not very commoti the;o‘.VCharacteristic =
blue-green colour forms very large conspicuous clumps high up on_tﬁo-l. v
mountain sides. o e

LOPHOZIACEAE

Lophozia Spp. Dum, - Found in Mbralne community only.' A'pffﬁary;

coloniser found on moralnlc hummocks betveen ice snouts. Uncommon Spp.
Found in minute clumps on tOp of moralnes on steep SIOpes usually in

association with Rhacomitrium Spp.

Sphenolobus minﬁtus (Cfahtz):Steph ‘Moraine community only.  Found

250 metres from glacier. In 1solated mlnute clumps or in locally formlng

largest clumps, - in wetter hollows. Often found in association'with

Pohlia albicans.

Scapanla subalplna- (Nees) Dum.

- Found 1n ere Communlty, fa1r1y

common on drler hummocks, forms small clumps.

Order METZGERIALES

ANEURACEAE

Riccardia pinguis L. Gray. On hummocks in Moraine community, .

still in wet conditions. Ouite common, forming large clumps.

This mountain variety does not grow
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Order MARCHANTIALES

MARCHANTTIACEAE

" Marchantia polymorpha. L. Found in Mire community either on hummocks

of stones or actually on the side of the boulders, anchored to them, but

growing over the Philonotis-Bryum communities. Very wet ‘growing conditions.
EUBRYA

BARTRAMIACEAE _

Phllonotls fonLana ~ (Hedw) Br1d SL. Found in all four communities

but widely varies in growth habit. A prlmary coloniser for the bare
moraine hummocks, occurring as-tiny individual plants, or in small |
colonies, each plant being not more than 5 mm. high, this increases in
size down the valley, occurs commonly in large clumps mixed with Pohlia
wahlenbergii, in wetter parts of moraine community. - On Sandur and
Terminal Moraine occurs rarely. 1In Mire communities an impoartant

co-dominant with Bryum weigelli and Pohlia wahlenbergii, forming dense

green tufts 15 cm. high.

BRYACEAE

Pohlia wehleﬁbergii. A very common spp. in all communities. On

Moralne, it appears as tiny individual plants. It increases in size

and cover down the glacler forming large clumps in between rocks and in

hollows, up to 257 cover in a metre. It is also an 1Wportaot part of the
grand cover on the Terminal Moraine and the Sandur. In the Mire it forms

dense, tall tufts with Bryum pseudotriguetium (agg) and Philonotis fontana

Bryum turbinaturm. Schwgr. Found only 1n Moraine community,

50 metres from the glacial snout with Pohlia wahlenberg11, and rarely

scattered down the valley on open sites.

Bryum pseudotriquetium (agg) Found only io Mire community. One

of the co-dominant mosses with Philinotis fontana. Forms large green ‘

tufts up to 22 mm. high. Embedded in wet peat.

DICRANACEAE

Dicranum falcatum. Hedw. All four communities. Actually grows on
rocks. Sporophytes noted in late July. Found 50 metres from glacier

and from thence fairly commonly in Moraln1c communlty.. Common ‘on Sandur

and Terminal Moraine stones. Formlng large clumps, on rocks in Mire
community.

Arctoa fulvella Smith. Found only in the lower parts of Morainic

community 800 metres from glacier and on Terminal Moraine where it is common

in between rocks and in clefts. .
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Dicranum glaciale. This is only found in the lower parts of the Mbraxnlc

Commun1ty and is uncommon, associated v1th Arctoa fulvella and Rhacomltrium
Spp..

Dichodontium pellucidium, ' (Hedw) . Schimp. - Only in Mire community whege

its bright green tufts growing with Bryum-Pohlla assoc1at10n, form

approximately 5% of the cover of the area.
GRIMMIACEAE

Rhacomitrium canescens. Brid, This is perhaps the commonest

species in the area occurring in all four communities. Found 50 mstrgs
from the glacial snout it becomes progressively more common and gr0win;
in larger clumos until on the Terminal Moraine it forms on average
30-35% of the cover. On the Sandur it forms extensive carpets in

association with Salix herbacea in the slightly more moist areas but only

small slumps in between the stones of the interfluves. ' In the Mire
Comrunity it forms clumps from a few to manyicentlmetres~scross on the

hummocks .

‘Rhacomi trium fasciculare Br1d A w1despread species tending

to grow on the rocks theémselves in small clumps. In Moraine commun1ty
found 50 metres from glacxer,;o Terminal Mbtalneu Not very common.
Not recorded from Sandur. Occurs as small patches on rocks of Mire

Community.

Rhacomitrium lanuginosﬁm. Brid) t Found in. a11 four communltles,

widely spread, associated w1tH Rhacomlttlum canescens but not quite as

common.  Found on and in between rocks. . Fotms larger, more spread out

clumps than Rhaconmltrlum canescens.

POLYTRICHCEAE

Oligotrichum hercynicum (Hedw) Lam. Frequent on Moraine community.
Occurs 100 metres from glacier to the top of the valley. On Terminal
Moraine common. Not recorded from Sandur or Mire. Occurs in sheltered

hollows with Philonotis fontana, in damper areas. Forms large patcheg

in such areas often with sporophytes and male flowers recorded in early

August. -

Polytrichium alpinum L. 1In all areas except the Sandur.

Frequent early coloniser. Occurs in small patches of plants up to
approximately 4 cm. high, usually in very well sheltered places in

deep crevices in rocks. Occurs on rocks of Mire.

Polytrichium novegium. Only found once in Mire community in

association with Bryum weigelli.

Polytrichium urnigerum Hedw. Quite frequent in Moraine from 50 metres

from glacier to Terminal Moraine. Forms lax patches of stems, the number

f which in each colony increases down the valley. Occurs on rocks in Mire

o
ﬁ community.
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- LICHENS - IDENTIFIED BY DR. CILBERT

Placopsié gelida L. Linds. the most - common 11chen. Occurs 400 m. from

the glacier and in all communities., Very common in theilower parts of the

moraine.

Lecidea macrocarpa (D.C. Stend. Common species. on the Terminal Moraine

and Sandur, where it forms large patches.»

‘Other 11chen spec1es, due to thelr poor develoPment were not

recognlsable.
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REPORT QOF ORNITHOLOGICAL SECTION OF THE 1970 UNIVERSITY
OF NEWCASTLE UPO, {. TYNE EXPEDITIOH TO ICELAND

INTRODUCTION -

‘The work discussed 1n thls report was done .between 7/7/70 and 9/8/70
(hservations were restrlcted to the lowlands and coastal areas on the west of

lceland from Reyk3av1k to Borgarnes and north from this area to include the 7

restern penlnsula and the southern coast of the north-western pen1nsu1a. In
iddition to these areas Lake Myvatn . 1n the north was v151ted. '

Our orlglnal intentions ineluded observatlons on the effect of continuous

{lurnal conditions on the behav1our of diving birds but our late arr1va1 in:
lceland restricted this aspect to observat1ons on only one sPecles, scaup,i.
thya marila. Subsequent maJor efforts were concentrated upon Great Northern
iver, Gav1a immer and Barrow's Golden Eye, where observations were made on d1v1ng

nd preening behav1our and on general’ act1v1ty at different times of the day.

General notes were kept on all species seen and diving and preenlng

ehaviour recorded in a number of spec1es.

Cla381f1cat1on and specific names follow those of V41~1e (1)3;) The -
lirds of the Palearctic Fauna. ~ Witherby, London, Only fam111es and spec1es -
re listed. - : ' £y

It should also be noted that the numbers quoted in the specles llst are

g@strlcted solely to those observed by ourselves, -thus Anser brachyrhynchus Were

nfact breeding in many thousands in areas we did not visit.

Spacies list:  Scarce. (less than 10), frequent (10—100), _common
' ~ (100-1000) or abundant (more than 1000).

Gaviidae: bt ; St .
.‘hwia immer. Great Northern‘Direr.. écarce. Only 4 b1rds were seen; 2 adults
In summer plumage from 12- 14th July on Hredavatn; a th1rd adult also in summer
"Numage on a sea-loch north of Bor?arnes on July 18th, . The only blrd 1n w1nter

Plumage was seen on Skalmarfgordur in the north~west pen1nsu1a on July 3lst._ .'ﬂ:

2 &Wla stellata. Red Throated Drlver. Frequent. Greatest numbers were found

| the coastal pools in the area north of- Borgarnes._ Other records are from £

FQOkstordur in the north*western penlnsula, and near Blonduos and Lake Myvatn
{in the north

0diceps auritus: - Slavonian Grebe: "Frequent. Breedlng pairs located in 3 areas.

ols on the south side . of the mud~western<pen1nsu1a (Snaefellsnes), on the north-

Stern peninsula in the Stadur area and in the north on Lake Myvatn.
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Procellariidae: : T T TOTIONE FAa |
Fulmarus glacialis:V-Fulmaf}‘Abghdaﬁg.:'ppntingally present around ship on,

2 day trip to Reykjavik from ﬁeith."”Lafgest'concentration on sea trip was
300-400 between the Orkneys and the mainlgnd of Scotland. High numbers were
also observed in the vicinity of the Westmén'lslands.where they are known to
breed.
south of Snaefells Jokull at Londrangar where about 60 pairs were breeding.

Sea watches in all parts of areas visited yielded sightings.

The only breeding areas actually observed were sea-cliffs immediately

Sulidae:

Sula bassana: Gannet. Frequent. Gréatest numbers were observed in the vicinity

of the Westman Islands which are a known breeding area.

Phalacrocoracidae:

Cormorant. Frequéht. Eound.breeding on small coastal,

Phalacrocorax carbo:
. g : ) 3 e »
islands north of Borgarnes and in the Breidaf jordur area.

Phaiacrocoréx aristotelis: Shag. Common. Distribution similar to that of
cormorant. -
Anatidae:

Cygnus cygnus: Whooper. Swan. Cormon.. Widely distributed breeding throughout
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Aythya fuligula: Tufted Duck. Abundant., Recorded at Reykjavik, north of -Borgarnes ' .

on the coastallmarshes, Pools on the south side of Snaecfellsnes and Myvatn. - No

flocks of more than 100 were recorded. 3 % i . b o R : |

Aythya marila:- Scaup. Abundant. " Found in all areas'visited.

The largest- -
group was found on Myvatn where 1000 birds were counted in one flock. The %

total population was estimated at no more than 2000 birds.

Somateria mollissima: Eidey. Abundant. Found with young at all parts of the -
coast visited." Rafts of 2000-3000 birds. offshore were not uncominon . -

Histrionicus histrionieus: Harlequin Duck. A river duck seen in the following - - .

loc§1ities: Leirvogsa between Reykjavik and Pingvellir (3 birds), .coast west of : ol
Stykkisholmur (14 birds) and at Myvatn on the Laxa (27 birds).. All these birds
were females or immatures with the exception of one male in full b:eeding'plqmagg'

included in the Stykkisholmur group.

VI e
S

Clangula hyemalis: Long-tailed Duck. Frequent. Seen in 3 localities: one female

at Reydarvatn north of Pingvellir, 6 birds on the south side of.Snaéfellsﬁes‘ahd';f :
ca. 25 on Myvatn. o

Bucephala islandica: Barrow's Golden Eye. .Common. Found only on the River Laxa .

running from Myvatn,

None were seen on the lake itself and the population ‘was
estimated at 450. : : '

the area wvisited. Largest concentrations were found in the coastal marshes where

50 pairs were estimated breeding to the north of Borgarnes, and also in the fjords

on the south of the north-west peninsula where flocks of up to 40 birds were seen,
The largest singlé'flock-fécorded was at Myvatn where 350 were counted. .

Anser anser: Greylag Goose. Scarce. A party of 6 was seen -on two occasions in

the Husafell area.

Anser brachyrhynchus: Pink-f&dted Go@se. Scarce. . Only one individual seen at

Hredavatn on 13/7/70.

Anas platyrhynchos: Mallard. Abundant, Widely distributed, breeding in many of
Several hundred birds live on a lake within the city pf

the localities visited.{ Live
Reykjavik;  the next lafgest concentfa;ion foupd_was on Myvatnf
Anas creccaé Teal.. Scarce. . Three birds were seen at Myvatn on 6/8/70.

Anas strepera: Gadwull. Scarce. One bird seen on 1ake»¥yyatn_in'a bay on the

east shore near Reykjahlid. ."

Anas penelope:; Wigeon. Frequent. Recorded on.the. ¢coastal marshes north of’

Borgarnes and at Myvatn.

Anas acuta: Pintail. Scarce. One female on the lake in Reykjavik.

Anas clypeata: .Shoveller.. Scarce. : Recorded north of Borgarnes and at Myvatn.

T ECTEREY oty s 13 o b g o g T S
Aythya ferina:  Pochard. ‘Frequent. A group ‘of about 30 was séen on Myvatn on

6/8/70.

Falco columbarius: Merlin.

Mergus serrator: Red-breasted Merganser.

Frequent. Recorded in the- Snaefellsnes,.
Breidafjordur and Myvatn areas. ' 4

Accipitridae:_'

Haliaeetus albicilla: White-tailed Sea-eagle, 'Scarge. One adult was recorded

at Hagavadall on the south coast of the north-west peninsula. (Bfeidafjordhr);
Falconidae:

Falco rusticolus: Gyrfalcon. Scarce. A party of 3 was seen at Kroksfjordur in -

the north-west peninsula and 2 birds on the eastern shore of Myvatn.

Scarce. Recorded near Piﬁgvellir; 'Saudafell,
Varmahlid*(all‘singlé birds) and_onrthE_SOuth coast of thé-uorth~wes;;peninsu1a 3 &

where 7 birds were seen including one barty of 4,

Phasianidae:

Lagopus mutur: Ptarmigan. Frequent. Recorded ‘at Pingvellir, Hredavatn,
north-west peninsula and near Myvatn. - Largest group of about 12 birds consistent
of adults and young. |

Haematopodidae ;

Haematopus gstralegus: Oystercatcher. “Cotmon. . Observed in most coastal.areas

Where young were seen on several occagions.
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Charadriidae:

Pluvialis a Apricaria:, Golden Plover. Abundant.

Recorded in all areas.wisited.
Rarely seen in flocks larger than 10 birds. ' :

Charadrius hiaticula: Ringed Plover. Common.  Observed breeding in various

localities.

Arenparia interpres: Turnstone. Common. Recorded at coastal marshes north

of Borgarnes on 17/7/70 - 4 birds - and in the Breidafjordur area on- 1/8/70 2

when a flock of over 100 was found at Baudsdalur in the north-west pen1nsula.

Calidris minuta: Little Stlnt. Scarce,

_One bird was seen on 1/8/70 at -

Baudsdalur in the north-west peninsula.

Calidris maritima: Purple Sandpiper. Frequent. Recorded in two areas north-

west of Borgarnes and on the western shore of Vatnsfjordur in the north-west

peninsula.

Calidris alpina: Dunlin. Common. Recorded generally along the shore or in
coastal pools. ‘ o _
Calidris canutus: Knot. Common. Two flocks seen in the Vatnsfjordur area

of the north-west peninsula between 31/7/70 and 1/8/70
100 plus birds the other 60 plus.

One flock contalned

Tringa totanus: Redshank. Common. Recorded in all areas visited, more commonly

;Laridae;

| Stercorarius skua:

|
|
|
|
|

Great Skua. Common.

Recorded pelaglcally with particular
concentrations seen off the Westman Islands. ' -

Stercorarlus parasiticus: Arctlc skua. Common.

“Reeorden'generaily in all areas
visited. Dark phase outnumbered llght phase. '

Larus r1d1bundus. -Black-headed Gull. Abundant.

Recorded in all lowland areas
visited. ' ¥ :
Recorded in all coastal areas

Lesser Black-backed Gull, Abundant.

visited with partlcularly large numoers seen 1n the Vatnsfjordur area of the north-

graellsii.

Found in same loca11t1es and in mixed

Larus fuscus:

west penlnsula. _The race concerned in ‘all cases was L f.
Abundant.
flocks with Larus f. graellsii. The
argentatus.

Larus g aucoides:

Larus,argentatuS' Herrlng Gull,

race concerned was the nomrnate group Larus: a.

Iceland Gull.  Secarce. Single second year bird seen at Eyr1

on the south coast of 'the north-west peninsula.

Larus hyperboreus: Glaucous Gulli. Abundant. Widely distributed in all coastal .

areas. A large breeding colony of about 400 pairs was seen in the vicinity of Eyr1

in the north-west peninsula. 'The race ‘concerned was the nominate one Larus

‘ h.hyperboreus.

Larus canus: Common Gull. Frequent. Recorded in the Reykjavik area.

Abundant.,

Rissa tridactyla: Black-legged Kittiwake:

Recorded breeding on the

coastal islands north-west of Borgarnes and on sea-cliffs immediately south of

in the vicinity of water.

7Black~tai1edibodwit.

of Hekla and a single bird in the marshes north-west of Borgarnes.

Scarce. Oue breeding pair recorded south

iiﬁoee_limosa:.

Humenius arquata: Curlew. Scarce. One bird was seen on the coast north of

Borgarnes when the following points were noted: larger s1ze, slower flight, lack

of facial pattern, larger bill and slower flight as compared with whimbrel combined
with diagnostic call. These notes are included here as curlew is a rare species

in Iceland.

' Whimbrel. Recorded in all areas visited and

breeding birds seen in most localities.

Numenius phaeopus: v Abundant.

By the end of July young were fully

fledged and family parties numberlng up to 16 blrds .were seen. Departure from

the breeding areas was rapidly occurring between 27/7/70 and 4/8/70.

Gallinago gallingago: Common Snipe. Common. Recorded in all areas visited.

Drumming was noted in Reykjavik on 7/7/70 at 0120.

Phalaropus fulicarius;  .Grey Phalarope. Scarce. . Four birds in winter plumage
seen at Myvatn 7/8/70. - : o
Phalaropus lobatus: Red-necked phalarope. Common. Sporadically distributed

over the whole area visited often breeding on road51de pools. . . Largest numbers

were found at Myvatn on 7/8/70 when over 80 b1rds were counted on the River -

Laxa.

Snaefellsjokull in the Londrangar drea where over 1,000 pairs were breedmJ

pairs could also be seen on many islands in the Breidafjordur area, :

Sterna paradisaea: Arctic tern. Abundant. Recorded in all areas visited.

Breeding localities were as follows: coastal marshes north-west of Borgarnes, south

coast of Snaefellsnes and at Hagavadall in the northwwest penlnsula.

Alcidaes

Plotus alle: thtle Auk. Frequent. Flock of 18 seen in Hajourfjordur in the north-
west penlnsula. =

Alca torda: Razorbill. Frequent. Recorded in the vicinity of the Westman Islands

and 5 b1rds ‘on eggs in the Londrangar area of the mid-west peninsula.
Uria aalge: Guillemot.- Abundant. Large breedlng colony found at Londrangar south
of Snaefells jokull, consisting of over 1 , 000 blrds. Numbers were also seen in the.

Vicinity of the Westman lslands. -

Uria lomvia: Brunnich' s Gulllemot. Frequent. About 60 birds were seen on the cliffs
in the Londrangar area. . haula =% i
Cepphus gryll Black Gulllemot. Frequent. ‘About 15‘breeding pairs recorded in the

Londrangar area and a 31ngle b1rd in the SkalmarfJordur area of the north-west penlnsulau

Puffln. Recorded on coastal islands north-west of

Borgarnes and the whole coastal area of Snaefellsnes and’ Bre1dafjordur..

Fratercula. arctlca. Abundant.

Breeding’
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Columbidae:

Columba palumbus ¢
on 13/7/70 and 14/7/70 in the Hredavatn area.

in Iqeland the following diagnostic features are descrlbed.

Wood Pigeon. Scarce. A 31ngle bird was seen on two occasions

Because of the rarlty of this bird
large size, grey
colorat1on, broad white wing-patches, white neck*patches made the bird unmlstakable.,
Strlg;dae:

Nyctea scandiaca: Snow Owl
the vehicle headlights at 23.40 on 5/8/70 on the east 51de of Myvatn.
Motacillidae:

Scarce. A brief gllmpse was obtained of an adult in

Anthus pratensis: Meadow ?ipit._ ABundant.' A'wideQSpread breeding species.

Motacilla alba: White Wagtail. The race concerned M.a.alba occurred

generally in all areas visited as a breedlng snecles.

Common.

Troglodytidae:

Troglodytes troglodytes: Wren. Frequent. - Recorded in the Hredavatn and Myvatn

areas and at Hagavadal in the north-west peninsula. In all cases the birds were

living in areas of low birch (Bettula sp.)

iiectropﬁenax nivalis:

Muscicapidae: . :
. Oenanthe oenanthe: Wheatear. Common. A widely_distributed breeding species.
Turdus iliacus: Redwing. Abundant. A very widely distributed breeding species

especially in areas of low birch (Bettula sp.)
suburban Reykjavik at 0100 hours on 7/7/70.

One bird esas noted in full song in

Emberizidae: e ; S 2 e .

|
|
i

| Regression analyses were carrled out.on d1ve times versus corresponding recovery

|
|
‘|
|

|

i
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The correlatlon coefficients were:.

times of three spec1es.

Aythya marila

0.09

Gavia immia ~0.22
'ﬁucephala islandica 0.08 in broken water
' =0.23 1in smooth water.

Thus clearly illustrating that there is no correlation between the time a bird

spends underwater and its corresponding recovery perlod

Snow Bunting. Frequent. With. one exception of a pair

of young near Reykjavik all birds were recorded on high ground over 1000 feet.

Fringillidae:

Acanthis flammea: Redpoll. Common. A Breeding bird of lowland birch scrub.

Acanthis hornemanni: Arctic Redpoll. Scarce. A 51n91e bird was seen in birch -

scrub at Pingvellir on 8/7/70 when very pale appearance, ‘white unstreaked rump and
underparts were noted; a double wing bar was very conspicuous in flight.

Ploceidae: ’ i e _
A single bird was recorded at a farm

Passer domesticus: House Sparrow. Scarce.

north-west of Borgarnes.

Sturnidae: o , »
Sturnus vulgarls. ‘Starling.' Common. Noted mainly in the' Reykjavik area.
Corvidae: v oty " ' '

Corvus corax: Raven. Common,l Wldely d1str1buted in all areas visited.

D1v1ng data was collected for ten species durlng our stay in Iceland. These were

two Divers, one Grebe, two Cormorants and six species of Duck. The results of the
data collected are summarised in table 1. This gzves means, standard dev1at10ns,

standard. errors .and numbers of observatlons for d1ves and where collected recoveries

of each species.
though closer scrutiny of the data 111ustrates what little value this f1gure has as 2

comparative value for diving efficiency between species.

In two spec1es the D P R. - dlve pause ratio. has been . collected,_ '

1

TABLE 1. DIVING DATA . . .
s Mean S.Di: S.E.. n D.P.R,
1. Gavia immer D 46.2 26,6 1.9 200‘ 1.93
R 25.9 24,0 170
2, Gavia stellata D 19.8 12.6 1.8 50
= i ) 5 ) )
3. Podiceps Auritus D 20.5 7.5 0.8 84 N
= | { R 8.9 47 05 ..79.
4, Phalocrocorax carbo | D 32.5 5.9 =T} 307
- R 9.2 3.4 0.6 27
5. Phalocrocorax aristotelis D 17.0 7.8 1.2 39
o | R - -t e -
6. Aythya marila D 15.6 4.6 0.3 318
R 13.8 6.3 0.6 109 : -
7. . Somateria mollissima - D 28.9 7%1 f 0.9 ' 54
. ). _ B i Fossdat=iomn o Th e
8.  Clangula hyemalis D 3.4 3.1 0.7 . 17
R 105 9.0 2.4 - 14
9. Bucephala islandica ... D 13.6 5.1 0.3 320
| (Smothy 73 so i Toidis w3
D 108 4.9 0.4 185 - ol
ORlR 79 62 07 en
Overall D 12.5 5.5 0.2 559 ,
G R 7.8 5.9 0.3 360 1.86
10.  lMergus Serrator D 20.1 82 0.9 8 |
: R 8.8 109 1.3 75

Tﬁe'datarobtainedwfer BarrOWs'Goldeneye has been analysed fully;
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DATA OF BARROWS GOLDENEYE FROM LAKE MYVATN ICELAND, AUGUST 1970

Diving Results.
Grand mean of all dives.

Mean : 12.5 sec.
n ¢ 559

d ¢ 5.45

S.E. : 0.231

Dive pause ratio of the above data:

Mean of dive times in broken water.

Mean : 10.8 sec.
n : 185

d : 4.9

S.E. : 0.362

Dive pause ratio of the above data : 1.367.

Mean dive times in smooth water.

Mean : 13.6
n : 320

d ¢ 5.116
S.E. : 0.286

1.602.

Dive pause ratio of above data : 1.863,

Grand mean of all recoveries

" Mean : 7.8 sec.
n " i 360
d : 5.9

0.312

Recovery times in broken water

Mean : 7.9 sec.
n : 91

d : 6.23
S.E.

0.650

Recovery times in smooth water

Mean : 7.3
Woza vl BB
d : 5.048
S.E. : 0.324
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Variation in surface flow rate of the river Laxa

The surface flow rate was measured on 31x d1fferent statlons in the main feedlng

areas of Bucephala 1sland1ca.

Station I.

Smooth water.

Station 2.

Broken water.

Broken water.

The Dive pause ratio of 1.863 i.e. simplified 1.9 exactly corresponds w1th the dive

pause ratio quoted by Sven Axel Bengtson in his
Duck in Iceland (Wild Fowl Trust 17th Annual Rep

paper Field Studies on the Harlequin
ort).

Regression analysis (linear) of dive times'versus,recovery‘times

According to equation : Y = mx + b

r : correlation coeff. b

Broken water

n: 110

r : 0.076
b: 11.169
m: 0.073

intercept on y axis-

M : slope of line.

Smooth water

n 170

r : -0.23

b : 13.642
m : -0,021

Thus nelther 1n broken nor smooth water does correlat1on ex1st between dive

times and recovery tlmes.

In both cases m approxlmatlng to zero, i.e. no correlation.

Station 4.

Smooth water..

Station 5.

Broken water

Station 6.

Smooth water. .

Range :
Mean :

Length : 8 x 204 cms.
Times : 22.8, 26.2, 24.8, 21.2
Flow rate (cms/sec ) 71.6; 62,3, 65.8, 76.9
- Range : 62.3 -76.9° (4), '
Mean ¢ 69.2cms/sec.
Length : 6 X 204 cms.
Times : 12.9, 6.14, 7.11, 5,12.8.
Flow rate : (cms/sec) 102.9, 126.6; 83. 3, 106.1, 95. 6
Range  : 83.3- 126.6 (4)
Mean ¢ 102.9 cms/sec.
Length : 10 x 204 cms.
Times : 12.2, 11.8, 12.5, 11.8. )
Flow rate (cms/sec) 167.2, 172.9, 163.2, 172.9.
Range  : 163.2+ 172.9 (4) ' |
Mean  : 169.1.
Length : 10 x 204 cms. : %
Times  : 29.1, 29.3, 27.5, 24.4, 22.8. |
Flow rate (cms/sec.) 70.1, 69.6, 74.2, 83.6, 89.5.
Range : 69,6 - 89.5 (5)
Mean ¢ 74.4 cms/sec.,
Length : 8 X 204 cms.
Times : 11.4, 11.5, 13.1, 11.0.
Flow rate : (cms/sec) 143.2, 141.9; 1246, 148.4.
Range - : 124.6 - 148.4 (4). '
‘Mean : 139.5 cms/sec., ¢
Length : 8 x 204 cms. |
Times : 28.2, 27.2, 26.6, 23.0. o
Flow rate (cms/sec) 72.3, 75.0, 76.7, 88.7.

72.3, - 88.7 (4)

75.7 cms/sec.
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The overall variation in surface flow rate éncountered on the river Laxawas from
69.2 - 169.1 cms/sec. Smooth water having a flow rate of less than 100 cms/sec. » Session :
broken water over 100 cms/sec. The mean flow rate for the two are as follows :~ _number R Mean  n d S.E, DIVING DATA ’
Broken water : 137.96 cms/sec. i - 18 9.67 -3 . 1.53 - 0.8 j19g |
Smooth water : 72,00 cms/sec. f 2B 6.93 14 73,60 0.96 . ° . |
7 3B 513075 20 8,82 F BRDY C AR Aian \
4B _ 14.17 3 . 7.52 C4.34 s
58 - 16.33 3  3.06 1.76 -
SUMMARY OF DIVING DATA OF BUCEPHALA ISLANDICA FROM RIVER LAXA 63 o 11.57 “ 23 5.36 -1'124
L T ER s vyl By, - 13,30 20 2,64 . 0.59
Smooth water : Broken water ; L i 9.77 .. .22 - '5.76 1.23
, 9s - - 19.50 3 6.78 3.92
I > P L]
Flow rate 72.00 cms/sec 137.96 cms/sec. . .10 14.00 4 8.37 418
Mean dive times 13.6 sec. 10.8 sec. , 118 9.67 3 2.31 1.33
. _ | 128 9.00 3 3.61 ~  2.08
Mean recovery times 7.3 sec. 7.9 sec. 138 : 12.67 18 3.76 0.89
Dive: pause ratio 1.863 1.367 148 . 16 3.32 0.83
, 158 15.13 15 3.52 . 0,91
While realising that the flow rate of a river varies with depth the measurement %;S 16.00 3 . 8.19 4,73
S L L] L]
of surface flow rate goes some way towards numerically expressing the clear | 188 S %g.gg _12 %.3? )g.gé
environmental problems the ducks were experiencing in feeding in "rough" and | 198 ¢.70 10 6.00 - "1.90
' 208 - 13.25 4 6.13 3.07
"smooth" water. Even though in some cases the surface flow rate was over 1 meter/se1 21B g 15.17 6 8.23 3:36
faster than others the birds generally dived and swam up stream under the surface 2§B ' 5.00 5 - 1.22. .0.55
| 238 S 5 . .32
of the water, then surfaced to float down stream w1th the current to dlve once again 248 ;.gg, : 3§ 2‘22 é.;g
in the original position. ‘ 258 11.57 -7 5.91 2.23
' ; J 26S 15.33 3 4.89 1.47
‘ 278 12.45 11 4.89 3.18
| 288 14.13 24 2.79 0.57
©) - — 1 298 14.28 32 4.48 0.86
@) : : ' | 30s -~ 13.67 -39 4.60 0.74
] . arutL Drlfts back to original ; 318 13.33 3 2.31 1.33
Surface Blrglblves - — Surfaces (3) ; 328 15.00 5 7.31 3.21
of waiee -S-n.-..S:lLI:h_cun;ent- .Y ) ; 338 - 19.33 3 5.13 2.96
N/ . \ | 345 16.22 = -46 5.39 0.79
\ /\ ; 358 7.75 4 3.59 1.80
. 2\ o ‘ 36s 9.63 8 3.58 1.27
<= Flow of | 378 12.75 4 4.65 2.32
River, ‘ 388 11.00 5 4.00 1.72 -
. 398 8.70 10 5.10 1.61
N Feeds (2) ‘ 40B o 12.54 .28 5.62 1.06
of River ! 418 16.53 15 4,24 1.09
428 15.00 -6 6.78 2.77
43B 12.07 2y 4.40" 0.85
; _ | 44B 11.29 7 4.35 1.64
The diving behaviour of Barrows Goldeneye has been analysed in terms of overall ” :
dive and recovery data : mean, number of d1ves, standard deviation, standard error.
This data has then been broken down into env1ronmenta1 con31derat10ns which we
arbitrarily describe as rough water and smooth water. The variations in surface
flow rate of the Laxa describing rough and smooth water are analysed separately. |
t ! ‘ -, )
While the 559 dives of the birds - ‘analysed were often continuous from smooth water | : T B _ /continued overleaf,..

to rough and vice versa, this was by no means a contlnuous process thus it is
necessary for completeness to analyse each 1nd1v1dual dive session together with

where the data is available the recovery data.
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The data for the fourty four dive sessions was recorded over a period of
four days from the 5/8/70 to the 3/8/70.

time all dive recovery periods during each diving sessionm thus eleven sets of

It was unfoffunately not possible to

recovery period session data are missing from the following data,
The letter B after each session number indicates broken water, S indicates

smooth water.

Session .
Number Mean ’ n d S.E. RECOVERY DATA
1B

2B

3B 20.00 - 11 23.83 7.19
4B 7.90 2 0.71 0.50
58 9.40 2 0.57 0.49
6B 11.18 22 : 10.37 2.21
78 7.32 19 : 3.07 - 0.7
83 :

9s 10.50 2 7.78 5.50
108 5.50 2 2.12 1.50
11s _

128 4.50 2 2.12 1.50
138 7.27 15 2.69 0.69
14s 6.53 15 3.87 1.00
158 8.00 - 14 1.52 0.41
168 12.00 2 1.41 1.00
17s 4.22 9 1.20 ©  0.40
18s 7.50 4 - 5.74 2.87
198 5.89 9 2.20 ©  0.73
206 5,67 3 1.53 0.88 Al
21B 7.40 5 1.67 0.75
22B 3.75 4 0.50 0.25
23B

24B

258 - =

268 6.00 3 ‘ 1.00 0.58
278 11.33 9 - 10.36 3,45
285 5.74 23 3.61 0.75
298 8.18 28 16.22 1.18
308 7.72 32 - 6.52 1.15
3is 9.50 2 2.2 - 1,50
328 12.33 3 6.43 3.71
338 4.00 2 ‘2483 2.00
34s 7.36 45 4.30 0.64
358 3.00 3 1.00 0.58
36s 5.63 8 3.07 1.08
378

38B 11.50 4 2.88 4.94
398 6.83 8 2.42 0.85
40B 7.04 28 3.68 0.69
418 7.36 14 3.78 1.01
428

43B

44B

This data shows the considerable variation in mean dive and recovery times
in the two arbitary environments in which the birds were diving; thus illustrating
the lack of validity of the D.P.R.

2 points,

- 83

Histograms have been plotted of dive and recovery times of several of the
species observed, Though several of these show bimodal peaks the significance of

these may be somewhat disputed by examination of Wo. 6 and 7,

No. 7 is of 98.dives~of Aythya marila presneted in order to compare it with

No. 8 the corresponding recovery times. However the 98 dives in No. 7 are include

in the overall histogram No. 6 where the bimodal peak disappears. It may be
suggested in behavioural terms that the shorter time peak represents a dive in which
no food was found by the bird and the longer one a dive during which food was

found and consumed though there is no evidence to support this,

This data has invalidated the dive Pause ratio as having no significant
meaning.  Any future work carried out on diving behaviour could try and investigate
what goes on under the surface of the water; this may possibly give more meaning '

to these sets of data,
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6. OVERALL DIVE TIMES OF AYTHYA MARILA:
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8. AYTHYA MARILA CORRESPONDING RECOVERY TIMES
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Each * equals 2 points

11. BUCEPHALA ISLANDICA : 112 DIVES IN "ROUGH" WATER
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clear statements may be made. The rate is variable, anything up

to 26 preens Per minute were recorded, Though one may expect a

gradual drop in Preening rate thig does not really show up in the

data collected.

The overall,observgd frequency of each individual preehing

Though it is perhaps surprising that

underwing clearly does‘represent
the preening of axillaries or underwing coverts, '

Little or none can be shown
Probably due to lack of sufficient volume of data,

Preening rates of Bucephala islandica

o

minute for thirteen Preening sessions.

(Barrows Goldeneye) in pPreens per

Horizontal : minutes Vertical : individual preening sessions.,
I 2 3 4 5 6 7 8 9 10 11 12
A18. 37 56 69 86 104 119 134 150
18 1B 19 13 317 g 15 16 16 :
B1l5 313 39 54 g5 g 91
15 16 8 16 12 15 19
€13 14 16 16 323 9 .40 54 59 61 68 70
13 1 2 o 7 0 1714 5. .2 7 2
D 11 13 ‘ ’ e o
11 2 R
18 4958 68 76 01 10 114 124 13g
10 9 7 11 15 10 - 13 10 14
2
2

Preening rates of Bu

Goldeneye) in preens
preening sessions.

cephala islandica (Barrows
per minute. for thirteen

I 7 3 73 LA S N S
J 2 33 47 60 6 7
22 11 1 13 9 3
K 12 14
12 2
L 12 27 42 4
12 15 15 3
M2 21 40 50 60 g5 g9
2 19 21 10 10 g 1
T3 % 2 8 106 w9 i3 w3 15 168 g9
T Ot 2 T R s A

FREQUENCY OF DIFFERENT PREENING MOVEMENTS

Horizontal :

Mantle
Flanks
Breast
Belly
Under-wing
Coverts
Neck
Head-shake
Head-scratch
Flap
Primaries
Axillaries
0il-gland
Bathing
Vent
Foot-flap

Neck=-scratch

Foot-peck
Tail

Single-wing
stretch
Stretch

Drink

A

26—

16
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12

Q.-..a.\oooa.\o—!c\o

© ©

their oil-glands.

and flap occupy abo
frequency to feathe

Individual preening sessions

B

18
15
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(=]

The feather settling
ut the same frequency_
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OF BUCEPHALA ISLANDICA.

Vertical : Preening movements,
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of the 13 sessions recorded the birds used
ions i.e. head-shake, head-scratch
The relation of preen
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SEQUENTIAL ARRANGE!ENT OF INDIVIDUAKZPREENING MOVEMENTS

Mantle Preens_

| Horizontal :

minutes Vertical

Individual preening sessions.

1 2 377 5 & 78 7 1o I T
A4 7 4 1 0 5 o0 5 o 27
B2 2 2 3 18
c s 0 6 0 2 11 3 ‘g 9 0 29
D 0 0
E5 0 2 0o 0 0 o0 o0 o0 o o 7
FO 0 6 2 3
G 4 1 5
H 3 4 7
J @ingevegonipory 13
K 7 7
L 3 & 4 11

£
MO 4 13 3 3 2 2 27
N3 3 4 o0 4 1 4 2 o0 o o o 21
180

All preening sessions lasted less than twelve minutes except E which lasted .

40 minutes, however,
12 minutes duration, few lasting longer than this time.
preens are analysed sequentially while 216 were recorded.

Flank preens

it is convenient to analyse preening sessions up to
Thus only 180 -

Horizontal : minutes Vertical : Individual

1 2 3 4 5 6 7 8 9 10 11 12 Total
Al o0 o o0 7 4 1 1 o 16
30O 2 0 10 o0 15
Co o0 o0 o 0 0 0 o 1 1 0 8
D 2 0
E1 1 o0 5 4.5 111 3 7 3 2 43(+38 after 12 mins)
F 6 0 o0 6
G 0 3 o ‘3
H2 o 2
J8 1 2 3 14
K 0 0
Lo o0 . 1
M0 2 2
No o 5 0 1 5 11 o o s 21

171
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