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SPECIFIC CHARACTER OF MAGNETIC FIELD AND DEVELCPMENT OF UNDERWATER

RIDGES OF ARCTIC BASIN.

A. M. Karasik, R. 4. Deamenitskaya, V. G. Shelcvanov (NIIGA).

In recent years with the participation of the scientific
research institute of gecloyy cI Arctic are carried out systesmatic
aeromagnetic photographings of tke Eurasian part of the Arctic basin
and ad jacent to it from tae south shelf seas. The usesapplication of

proton magnaetometers, high-grecisicn methods ¢f joining and single

mathod of operation contripbuted to obtaining the objective picture of
anomalous field on the significant part cf Arctic Ocean aad, in
particular, on undervater ridges of Hakkel, Lcmonosov and Mendeleyev [
with tha adjacent to tkea deep-watser basins. Therefore it becanme

possible to come to light/detects/expose the special

features/peculiarities cf ancasaicus magnetic field and some features

of the development of underwater ridges of Arctic Ocean.

Up to now Eurasian tasin remains the scle region of world ocean
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vhose magnetic field is systematically studied all over width of

typically ocean basin (Demenitskaya, Karasik, 1966). According to its

tasic signs/criteria the aagnetic field of Eurasian basin is unifora

according to the structurs wictn tna fi2ld of mid-Oceanian
ridgas/spines (Karasik, 1968), cut it is at the same tinge

charactzarized by tha nuaker of the special features/peculiarities:

1. The anomalous fieid of the studied part of the ,ridge/spine of
idakkel and troughs of Napsen and Agundsen is everyvwhere uniform and
sufficiently confidently is disengaged the field of a Barents-Kara
shelf and Lomonosov ridge/spine on the boundaries which as a whole
coincide well with the wscrpacloygical boundaries of Eurasian basin. At
the same time the intensity ¢f tne anomalies noticeably lower than
that which it would be pcssibia to expect at the usually permissibls
values of the intensity ¢ magnetization of the species/rocks of
sources (Vine, 1966), taking intc account the high latitude position
of region. Apparantly, tais spacial feature/peculiarity is
characteristic to all n¢w active swdian ridges/spines of Arctic
Ocean, which lie north cf a Jan-Mayensk zone ¢f fault (Ostenso,
1968) . The lovered/reduced intensity of field logical to connect
either with the weak intensity cI aagnetizaticn of species/rocks or
with small thicknes cf sagnetically active layer, or with the large

depth of its occurrence, The seismac data about the large

pover/thickness of precipitaticn tastify in favor of latter/last
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assunption, and the calculacicns or the intansity of magnetization of

species/rocks - in favcr ot the first,

2., Confinement of lccal iscmetric magnetic anomalias of
different sign to separatae largesccarse underwatar mountains attests
to *the fact that siygn ambtigyuacy cr anomalous field is caused by
different sign of remanence ¢i sgecies/rccks. However, due to the
general/common/total lcwered/reduced intensity of field the contras:
of tha anomaliss abtove tha oppositaly magnetized bodies is weakened.
This fact substantially ianpedas selectior finisn grinding inversion
ragnatically active layer in ctae surasian basin. Nevertheless the
comparison of ampirical ana model rields leads to the conclusion
about the avaerage spzed cf the grgwth of tha tottom 1.1 ca/yr for thea
lattar of 10 mln. summers/years c¢n Hakkel ridge/spine to the north
from the Earth of Franz-Josapn (Kacrasik, 1968). The low contrast of
+the anomalies of different siyn an coabination with other factors
leads to the fact that zap/chart/card (AT), of Eurasian basin,
represented in the black-white version (Fig. I), is characterized by
the considerably smaller reyularicy of courses/strikes, than the
magnetic cards of some cther median ridges/sgines. However, the
visible regularity of field is amplified on the map,/chart/card of the

axes of anomalies, base¢d on the interroute correlation of ancasalies.

3. In magnetic fiaeld of Eurasaan basin can be confideatly
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isolated three zones - axial and two lateral, bcundaries between

which are arranged/located in iigits of basins., Enhanced intensity

and reduced wavelength ¢t ancumalies in the axial zone is connacted

with uplift of the magnetically active layer which is morphologically
exorassed by Hakkel rijdge/spine, and the noncoincidence of magnetic
toundaries with the morghologyical cnes finds explanation in the
leveling role of great seuimentary thickness, which is revealed

accerding to saismic Jata oy Yu. G. Kiselev,

Page 52.

Thus, the zoning of ancmalous wmagnatic £ield in Eurasian of basin

reflacts faster its tectcnic, rather than morrheclogical zonality.

4, During wide desvelopment ¢ transverse disturbances/breakdovns
of structure of fiald, ccnnected with faults c¢f oceanic bottoa, in
studiad part of Burasian nasin it as not disccvared
disturbances/breakdovwns, on wnich amplitude of displac3ment of

anomalies would exceed 25 km. Predcainate the

disturbances/breakdovwns, isclated on tha basis of the partial .
! rearrangeaent of the structura ¢f field. In the relief of the bottonm *

to thenm correspond the pairs (less - chains/netvorks) of undervater

sountains, vhich area lccated aicng the different sides of riffled

valley. Tha merging feet or tac slcpes of these aountains form the

. AR A s
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crcss connections of rifflad vallay. Analogous phenomena are
discovered on the ridge ¢f tne North Atlantic ridge/spine in the
region 45° N (Loncarevic and oth., 1966) . In this region as in the
axial zone of Hakkel ridga/spine, the ratio of average distance
betv2an the faults to the average/mean width of anomalies close to

four.

The rearrangement of the structure c¢f field during the
disturbarnces/breakdowns 15 reduced to certain redistribution of the
position of the axes of ancmsalies, i.e¢., to a change in the rhythm of
anomalies in the different sides of disturbancesbreakdown. Logical to
assume that the fluctuaticas in tad¢ distribution of the axes cf
anomalias within the secticn or cceanic crust, included between ths
ad jacent disturbances/treakdowns, are caused by the randonm
4istribution of the places of the introducticn of dikes on the axis
of median ridge/spine. Tkis testifies abcut the essential
independence of normal spatial distributions cf dikes in diffarent
sections of tha axis of median ridge/spine, although dispersiocn these

of distribution can be equal.

5. Continuity of axial ancsaly, confined to riffled valley of
Haeckel ridge/spine, in garies/rcw of places is disrupted. Together

with the usual cases when rviftled valley intersects by faults, the

tracking of axial anomaly ninders also in scme other cases, for
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exampls in those secticns of Hakkel ridge/spine vhere it is grooved
valley it takes the fors of relatively wide U-shapad
tasin/depression, but nct narrow gorge with the steeps/abrupt walls.
This complication in tte structure of field is logical to connect

with the nearness to tle pcle cf the disclosure/expansion of Eurasian

basin,

T . . T e ST+ eal s W
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Fig. 1. Map/chart/card ot magnetic anomalies (aT), of the Eurasian

basin of Arctic Ocean.

Xey: ('). The conventicnal designations. (2). Riffle§ anomaly.
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The supposedly small (less than 1 cm/yr) speed of the growth of the
bottom with the approximations/agprcach tc Laptev shelf in combination

with the numerous transverse disturbances/breakdowns by the force of

the random mechanism of tne introduction of dikes can in the high of
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degree distort the confiquration of axial ancealy.

6. Structure regularity of field in Eurasian basin is ccambined
with absence 0f general/universal linear connection/communication
between rhythm of anoralias and rnythm of inversions of geomagnstic
fiell. During the selection of the spe=sd of growth on the basis of
tha standard ex*rapolated scale of inversions (Heirtzler and oth.,
1968), as a rula, it ig impossicle to achieve the such high
conformity of the observed and calculated model anomalies as on other
mdian cidyes/spines. Eiplanation this can ke searched for either in
the abbrevia*ted/reducad tistcry c¢i the growth cf basin (which is
reflected in its small width, wnich does not exceed by 300 ka in the
studied part), or in the ainstaonidity of the speeds c¢f growth, either
in the increased dispersion ot tke distributicn of the places of thse
introduction of dikes cr rfinally in the joint effect of these

factors.

7. Degree of bilateral symmetry in structure of fiald of
Burasian basin lower tlan that which it would be possible to expect,
taking into account high latitude gosition. In a number of cases are
cbserved the systematic aad ranaoam disturbances/breakdowns of tha
equiliistance of anomalies relative to the axis of ridge/spine (Pig.

2) . Systematic deviaticns can 1indicate certain difference in the

speeds of growth along tns aitrferent sides frcm the axis. Prctable
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deviations, most prnbatle, are caused by randcm mechanism the

introductions of dikes.

Thus, Hakkel ridgesspina2, teing ona of the fragmeants of the
world systam of mid-Oceerian ridges (Demenitskaya, Karasik, 1966;
aoldboard, etc., 1967; Karasik, 1968), is at the same time
charactsrized by a numter of special featuras/peculiarities which
first of all ar2 connected wita the€ nearness of this oceanic region
to the pole of its 1iscicsures/sxpansion, Connected with this the low
speed of the growth of the pottom in the studied part of Hakkel
ridge/spine together with othar regional geolcgical factors
(relatively small predicted aye ¢t basin, presence of the
poverful/thick sources of the resoval/drift of sedimentary material,
supposedly outlyirg initial position of the axis of the
disclosure/expansion of tasin relative tc Eurasian mainland
block/module/unit) caucsed the appearance of specific features of
ancmalous magnatic fi21d, wnicu reflect the sgecial
features/peculiarities cf origin, the histories of development aand

structure of Eurasian tasin.

Equipment of Hakkel ridye/spine with the world system of the
active axes of growth rakes it necessary with tha special attantion
to relate to the assumftions abcut the median nature of another

largast underwater uplift/raisa c¢cf Arctic basin - the ridge/spine of

> . .
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Mendeleyev-Alpha (Johnson, Heezen, 1967; Ostensc, Wold, 1967;

Demenitskaya, Karasik, 1%69).

L L L LT «ad ‘
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Pig., 2. Bilatsral physical sywaetry of the profiles of anomalous

magnetic field on the ritfled ridge/spine of Hakkel (Arctic Ocean):
a) the observed profile, right halfs: b) the turned observed profile,
12f+ half; c¢) the turned observed profile, left half, after certain

corraction of horizontal scale.

Pages 54 and 55,

The magnetic anomalies ¢t the turasian part of this uplift/rise
(Mendeleyev's ridge/spire) and adjacent basins (submariners, Nakarov
and SP) are characterized by considerably greater average/mean

+ intensity, than the ancmaly of Eurasian tasin and Loaonosov
ridge/spine., Taking into account the comparability of the calculated
depths of the occurrence of sources anomaly in the coampared regioans,

it is possible to connect tais difference, first of all, with a sharp

A S et 8 A, R T i TN 1

o ——eees

A TR SRR S S T e e SN T+ g VB U T . M.




bocC = 30079700

difference in the magnetizarility cf species/rocks, although the

raasons for th2 latter are not clear.

Magne%ic anomalies ¢n Mendeleyev ridge/srine and in the adjacent
tasins are orisnted in accordaance with the ccursa/strika of
dend2levev ridge/spine apd above tne latter have noticeably smaller
wvavelangth, than above the Lasins. Althouyh the appearance of
anomali2s does not ccntradict assuzption abcut their oceanic naturs,
up to now it is not disccvered tae full/total, /coamplete totality of
signs/critaria, which wculd make 1t possible with the confidence to
carry theam to the structire or tte fi=2ld of growth. Attantion is
drawn to a small degree ct the acisotropy of field, caused by the
prasenca of nuamerous faults. The structure ¢f field can be related to
the world inversion sequence orf ancomalies only undar the assumption
cf tha complicat2ed histcry cf jrowth (including the ancient age of
ridga/spine and its contemporary passivity), and also complicated
disjunctive tectonics, which destrcyed, possibly, the regular
structure of field. On the otheér nand, is not excluded the
possibility of equipmert of Mendeleyev ridge/spine with the

microcontinents of the type cf those discovered in Indian Ocean.

Latter/last assumption in all probability is coampletely added to
Lomonosov ridge/spine, genwratrix the boundary Ltetween the Eurasian

and Amerasian basins of Arctic Ccean. The elongated magnetic
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anomalias of Lomonosov ridys/spine in the averaga/mean intansity
close to the reqular ancesalies cf Eurasian basin are concordant with
them in the course/strixe, teiny ars strictly parallel to the
coursa/striks of ridga/spine itseif. At the same time they are
charactarizad by considsraoly ssaller regularity and somewvhat by more
complex configuration. Are widesgread the transvaerse
disturbances/breakdovns ¢ tha structura of fizld, sometimes which
detect connection/commuricaticn with the faults which are isolated in
the Zurasian basin and 1n Makarcv pasin. The sourcas of anomalies,
judging by the calculaticns, tasy lie/rast over a wide ranga of the
depths: together with the soallcw sources of relatively narrow
anomaliaes during the calculaticns are discovared tne de2ply slopinyg
magnatic hodies, moreover ¥ita tae avproximationsapgroach of
ridga/spine to a Eurasian sneir resain only the deaply sloping

sSQurcase.

This fact ia combination wita the morphology of magnatic field
leads to the conclusion apbout tre nonocsanic nature of the anomaliss
c¢f Lomonosov ridge/spine, which is in full/total/coaplete agreement
with the conclusion abcut tne mainland or sub-mainland crust of

ridga/spine (Damenitskaya, atc., 1967; Demenitskaya, Kiselev, 1968).

The elongated submeridicnal anomalies of Lomonosov ridge/spine

do not detact connecticn/ccmaunicacion with the anomalies of shelf teo
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the north from the Novcsinirs« i1slands (Demonitskaya, etc., 1964).

The absence of connectican/communication of ridge/spine on the
magnatic field with the Furasian shelf and the carallelisa of the
configurations »£f the ¢cpfosits edges of Eurasian basin (i.s.
Barents-Kara continental siope and western slcpe ¢f Lcmonosov's
ridga/spine) are suppleaeatary arjuments in favor of hypothasis about
tha drif+ of Lomonoscv ridgye/spine, which thera is n¢ time belcnged
to th2 2urasian mainland olock/scdule/unit, to the side of the north

pole (Johnson, Heezen, 1967; Ostenso, Wold, 1967; Karasix, 1968).

Thus, on the present stagye c¢f the magnetic study of Arctic basin
is established/installed the spéciric character of the development of
three undervater ridges c¢rf the Arctic Ocean: ridge/spine,
wvhich belongs to the mia-Oceanian type, lomonosov ridge/spine, which
is microcontinent, and Mendelséyev ridge/spine, who can relate to one
of tvo types indicated, ktut, it is more frobable, to the first. Tha2
resolution of the probless of genesis, levelopment and structure of

Arctic basin requires ccrducting zurther investigationms.
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