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The GGU glaciological investigations related to hydropower planning north (Påkit
soq) and south (Tinfngnilik) of Jakobshavn Isbræ have, together with finds and dating
of marine subfossils, furnished information on the history of the ice margin changes
during and since the Holocene ciimatic optimum. The paper attempts to reconstruct
the ice margin conditions and surroundings during the Holocene ciimatic optimum on
the basis of this information.
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Jakabshavn Isbræ (Fig. 1) is a tidal autlet af the
Inland Ice cansidered ta have the highest calf ice pro
ductian af Greenland glaciers, 26-37 km3 ice a-l (Bauer
et al., 1968; Carbannell & Bauer, 1968), ar even mare
(Bindschadler, 1984). As the majar drainage autiet af a
large segment af the western slape af the Inland lee, its
respanse ta dimatic change might cantrol essential ele
ments af ice margin dynamics; it is likely, therefare, ta
be a key area in any study af Inland Ice marginal chang
es.

The present front af Jakabshavn Isbræ is situated at
the head af Jakabshavn Isfjard, abaut 50 km east af the
tawn af Jakabshavn/Ilulissat (Fig. 3b).

The bathymetric canditians af Jakabshavn Isfjard are
paarly knawn. At Jakabshavn a threshald (Isfjeldsban
ken = the iceberg bank) with maximum depths af 200 m
separates auter Diska Bugt (depths af 200-500 m) from
Jakabshavn Isfjard (depths af probably 700 m ta aver
1000 m). Na systematic saundings have been made in
Jakabshavn Isfjard, and estimated depths are based an
recards fram halibut fishing in the auter part af the
fjard (Jacobi, 1958) and observations of overturned
calved segments af the glacier front in the inner part of
the fjord (Bauer et al., 1968). The northern (Sikuiuit
saq) and southern (Tasiussaq) branches af Jakobshavn
Isfjard seem to be relatively shallow fjords, and mea
sured depths in Tasiussaq amount ta little aver 250 m.
The ice-free land surrounding Jakabshavn Isfjard can
be characterised as hilly upland and reaches up to 600 m
above sea level. A land rim fram 30-50 km wide sep
arates majar parts of the Inland Ice margin from the
shares of Diska Bugt (Weidick et al., 1990).
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Current status of Jakobshavn Isbræ

The front af Jakabshavn Isbræ receded 25 km be
tween 1850 and 1950 (see e.g. Bauer et al., 1968) and
since c. 1950 has had a rather stable positian with sea
sonal fiuctuations in the position of the glacier front of
abaut 2 km. The recession since A.D. 1850 implies a
lawering of the surface of the glacier by up to 250-300
m, and is testified by the fresh moraines and trimline
zones surrounding the present glacier front.

However, this significant thinning of the glacier is not
characteristic far the Inland Ice margin in general. Even
in areas where the margin is dase ta sea level, the ice
margin maraines and trimline zones witness ta a thin
ning of anly 100 m, ar less. At some localities south of
Jakabshavn Isbræ the ice margin has been nearly sta
tianary far the past 100-150 years due to interference af
subglacial and proglaciallocal control af the ice margin
change by tapagraphy (e.g. Weidick et al., 1990).

Frontal areas af the present Jakobshavn Isbræ can be
separated inta a northern minor tributary ice stream, a
sauthern ar major ice stream, and an embayment af

relict ice ('the ice bay', ar according to Hammer, 1893:
Tivssarigsoq) as shown in Fig. 2. These three parts af
the front are separated by twa minar rises (A and B in
Figs 1 & 2) which might be interpreted as more elevated
parts af a subglacial threshald (the 'ice circus' of Jo
hannes Georgi in Wegener, 1930), appraximately coin
ciding and related to the grounding line of the glacier
accarding to Echelmeyer & Harrisan (1990).

Na measurements of the ice thickness of either the
northern or the majar ice streams have been made, nor
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Fig. t. Present frontal arca of Jakobsha....n lsbræ. Acrial photograph, route 886 M. no. 764 af 7th September, 1985. copyright
Kort- og t\:latrikcJslyrclscn. Derimark. ReproJuceJ with permission A 200/87. A and B are topographicul rises in thc froll! af thc
glacicr.

is tile thickncss af the iee over the rises known. How
ever, soundings of the relie! jee cover in 'iee bay' have

been undertaken by monopulse radar along a 1.6 km
[ong profilc in ilS western parts (Thorning, 1989), and

indicatc a rather uniform iee thickness af 200 m.
In front af the grounding line the northern and major

iec strcams both have rates af movement af about 7 km
a-l (Eckclrncycr & Harrison. 1990), while parts af tilc
major iee s[ream move at up to 8.4 km a-l (Lingie et al.,
1981). The ice movement ol' 'iee blly", aeeording to

Carbon nell & Bauer (1968), is about 0.7 km a-l adjal.:ent

to the major iee stream. The direct ion ol' movcmcnt is
said to be wcstwards as for the ice streams, but the
present surfaee topography ol' the iee in 'iee bay' (sur,

face sloping southwards) implics glacicr mave ment in

most ol' 'iee bay' is probably to thc south.

Flow dircetions in 'lee bay' must have changed hy

about 900 during thc last ccntury, sinec glacier thinning
arter A.D. 1850 (Fig. 2) led 10 protrusion af large parts

ol' a rock wall south-east ol' 'iee bay', which toJa)' has
cut off an carlier southcrn SOllrec ol' lee to Jakobshavn

Jsbræ. This change scems 10 have takcn place lIround
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hg. 2. f',,'lap of present Jakobsh,lII11 h,bræ and stages in thc recession af thc gladeT bctwccn A.D. IRSO and [985. Mar hase: GGU
topographic map sheet 1:2S0 000 drawll an the basis af point determination and aerial photographs provided by Kort- og

Matrikelslyrelscn. Denmark. Lcttcrs indicatc thc grounding line (g). rises (A and B), northern and southcrn (or major) iee
strearns (N and S). anu the 'ice bay' are:! (I). Black zone around thc glacicr indicates land Meas which were CllVcrcd by the iee
margin during the ncoglacial rnaximum aJvance (A. D. 18:;0).

tlle turn af the century since Engell (1904), folIowing a

visit in 1902. dcscribcd and mappcd parts ol' this south

c<lstem wall as 'new nUllillaqs".

Subglacial lopography around jakobshavn Isbræ

As 110 souIlclings ol' ['rontal paris ol' JakobshavIl Ishra:

are availab1e. it eall only be asslIlllccI thill the fjord

contillucs eastw~Ir(Js unuL:r thc prcsL:nt froIlt with large
lil:plhs at least to tilc grounding line. The altitude ol' tlle
glacicr surfaee ~lt the grounding line is 100-200 m a.s.l.,

so west of tilis thresllald till' (jord bcne,lth the glaeier

must rc':lciJ depths af 1000 rn or morc.
The elev,Hed arC(lS (rises) af Jakabshavll Isbræ.

marked A and B in hgs I & 2. indicate the existcnce of

a sllbglacial threshold. the Ileight af which is unknown.

Tlle deformation of file ice surfaee over these rises
suggcsts that parts af Ihe Ihreshold could be above
present sea level.

On Landsat images the surfaee iee features dcfining

tlle llorthern icc stream ean bl' tracecl c. IS km behind

thl' present glacin front. whereas the trencIs dcfining

lill' major iee stream ean bl' fol1owed 90 km inlancl from
the rront. Radar soundillgs reveaIno bottolll in thcsc iee
slreams (Overgaard. 1981; Thorning & Hansen. 1\187).

whercas seismic sounJings (Ikell et al.. 1989) at a point

Sil km eas! ol' the present glacier front recordcd the

bottolll af a trench <lbollt 1400111 below present sea level
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Fig. 3. ·Iop: Approximatc cxtcnl

(Jf Ihe luland Ice in tiK Jakobs

h,IVll bbra: region at the enel of
Iht: clilllatic optimum c. 4 ka ::lgo.

Bol1om: Present c)o:lcnl orthe 111
land lee (O). comp<lred 10 posi
tions c. 8.7. 7.R. 4 and o. 1 ka agn.
Jkh: Jakobshavnllllllissill: Chh:
Ch riSl i:111 sh;1 b/Oagssigianguit:

AI: site of scismic sounding to
the buttolll af the iee strC:lI11.

hcre -14(J() m hdow se;l level

(from [ken el al.. 19R(J).

(the iec surface al thi~ IOCi_lIity is abou! 1100 m a.s.L).
III the areas surrollnding Jakobshavn Isbræ, radar

measurements indicatc the subglaci<lI landscape to bc ,l
continuation of the western ice free landstape, with ,[
topography varying bctwecn - 200 III and +600 1ll <l.s.1.

Change ol" the iee enver

The Holoccne recession alld subscqucrll neoglaci<l1
readvances have been dcscribed clscwherc (e.g. Weid
id el al., 1(90) and are shawn in sUlmnariscd form in

Fig. 3. About SJ-t; ka ago the iec margin had a stationary

posilion which rcaclled the present tmvll of .J<lkobshavn.

Since Ihen the iee margin has gradually rccedcd ulltil il
rcached ;1 position same 15-20 km bchind the present
1l1;lrgin 4 kil agn. The rate of recessiun 11(Is heen calcu

I'lted IO have Ileen c. 20 III a-l 8 ka ago. dccrcasing to

7.cro 4 ka ago.

The timc of the iee margin rctrcat heyond the prcscnt

has bCCJl deduccd from finds of iec transported biogenie

matcrial 4.7 to 2.8 ka ole!. Thcsc accur in Ileogia<.:ial

moraincs 50 km north of J<'ikobshavn Isbræ (Påkitsoq).



Fig. -I. Walrus ttlsk. Scalc in ccn
limdres. Pholo: Zuologic,1I 1\'tu
SCllll1. Copcnhagcn.
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and in glacier iec at AI<:ingordlillp serrnia 50 km sOllth of

Jflkohshavn lsbr,-c (Wcidiek el (II .. 1(90). Thc a111011nt af

recession (abolll 15-20 km behind the present position)

was intcrprcteJ from radar mapping of the subglacial

fjords in these Meas. the trends af \vhich provided in

formation an the placc ol' origin of the subglaeial m,lte

rial al the prCSCiH ice margin.

Tims. lakohshavn Isbræ and its surroulldings werc

cOllsidered about ..:1- ka ago to have had <I rctrm.:tcd

position comparable to the ncighbouring arcas to the

nortll and south. The first eonfirm<:ltion uf this scenario

W<'IS tht: localisation in 1985 ol' RalaIJllS <Ind Myo shcll

fragmcnts in sihy-gravelly parts ol' the neoglacial 1110

r'-lines on tiK' wcst side of 'jee hay·. [n Ihc same fIrca, a

sl11<.1I1 walrus lusk (Fig. -I) was collccted (dctennin,-I!ion

by M. Melgaard). '-li an altitudc ol' ilhollt 60 m 'l.s.1. in

10RX (present iee surfaee here is 10---20 m 'J.s.I.). Dating

ol' the walrus tusk was undertaken by the Svedherg

Laboralory, UpPsi.Jla Univer~ity. <lnd the result

(Ua-2350, age 4290 ± 1O{) I~C years R.P.) fils well with

the datillg range ol' the ncuglacial rmrlcri,d from other
parts ol' tlle iee margin arc,1. J lowever. elue tu Ihe Ull

ccrt<linties of the subglaeial IOpography ol' the present

.J'lkobshavn Isbræ fronud area. and to the prcsurned

ehange in flow dircetion ol' the ice cover in 'iee hal"

dllring the past 100 years. t!le place ol' origin af the

walrus tusk ean not be dcfinitely detennineC!: it probably
comes from sOlT1cwhere in 'in: bay'.

The conceiHl"(ltion ol" I"inds uf biogenic matcrial Oll tllc

\Vesl side ol' 'iee bay' could be an indica1ion af formerly

favourable conLiitions for the fauna in \Vhat \vas 1hel1 il

shallow b<lY. preslIlTlably proteetcd from the main trunk

uf ./;Ikuhshavn rsbr<.l' and Jakohshavll lsI'jord by ;1

threshold. Howc\'cr. the tocation and collcction ol' l11il

terial has so far been bascd on a few days reconnais

S,lnce sOllth af the iee stream. and SOIllC !lours Jlorth ol'

thl' iee slrcam. :lIld a more tllorougll study af the !TIO

r:\incs mig,ht provide a s\ightly diffcn.::,\1t pictllrc ol' thl'
-;itu,rtiorl.

Tllc 1l1inimum cxtcnsion (rn,lxilllulll retreat) ofthe iee

Ill,rrgin was probably reaehed around 4 ka B.P.. and tilis

position W;lS presulllably rTlaintaincd to about :; ka B. P.

SllIJst.':qllcntly. a gradual bui Id-up ol' tlle iee cover (pre

sUrfli.lbly initiated shortil' arter 4 kil R.I-'. in 1he interior

ol" the i<..:e sheet) resulted in waves af advances af {ht: iet:

rnilrgin. eulminating with tlle 'LittIe ke Age' about

/\.D. 1850 (cf. Fig. 2)
This scenario hints ilt il passibIe topographic control

af the ice margin positions at the [WO threshalds af the

fjord. namely at 8-9 ka at Isfjeldsbanken and 3--4 ka ago

at or behind the present grounding lille threshold.

Conceptoal delineation ol' the hypsithcnnal
.Jaknbshavn Isbne glader front

In the reconstruction of tile Ilypsitherrmll (clirnatic

tlptirnllm) Jukobsllavn Isbræ and its surroundings. iee

rnargin profi1cs al that time are presllllled to be simi1ar

to those 01' the present icc rnargiIl: the profilcs <.lrc

lllovecl simply c. 20 km to the easl, \vith detaiIs ol th<..:

frollt~ll p<lrh dcterlllincd by the adjoining iec frcc land

seape at Ih;11 time. Major parts ol" the front ol' hypsither

Illit! Jakobshavn lsbr<l' wcrc presumably resting on the

grounding line tllrcsholcl, possibly \Vith the rise A as a

nllllat"ICJ separating the north and major iee streams .

Rise B would havc becll pan of a thresholcl. Ieaving

tlle present 'ice bay' as a relatively shal10w bay. largel)'

protectecl I"rom Jakobshavn Isbræ ealf iee production.

Little can be said ahout rhe volul11e of hypsi1hermal
<..:,t!I" IC\,;. bce<lusc ol' the lack ol' knowlcdge af tilc sub

surfact..' ol' thc glaeier front at this thresholcl. Tlle )-1010

ccnc c1imatie optimum is estimated to havt..' reduc<..:d lhe

present minimum souree (lITa af Jakobshavn Isbræ ol'
7-1 10(1 km: (Pello et a!.. 19S9) by only c. 400 km 2, i.e. a

10ss llf O.S"/;). Wllile it is fc'lsible tb"t ablation \vas

greater dllring tlle c!illl<ltic optimum, evcn an inneasc

of this compollcnl to 15-2()'Y" ol' the totall05s v.'ould still

1c<.lvc a large proportion of tlle ileclllllu!<l1ioll to be lost

by ealving.

;kkIWlI'li'dKf'HWlll.\. TI1,lIlks are du,,' lu M ]\Ilcldgailrd <Ind J.

t\·10 hI (Znol,)gicirl Museum). for rcspcclivcly idelllificllioll an(!

ph()logr;rphy nI' the 1Vi\[rlls tu~k. and abo to G. Possncrl (lJni
v(,'r~ity nf Upps,r1a) for the dating of the :-.pccirlH:n.
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