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"Fram the Skolte area in Nelden, South Varanger rn Finnmarkcounty
This was formerly the site of the Skolte Lappssummer camp. After
contact with Russian munks in the 1500's this also became the Skolte
Lapps' church center ln the foreground of the picture is St. George's
Chapel, which contains 16 old Russian ikones. 1n the background one
can glimpse the Skolte falls, where traditional net-fisheries for salmon
occur".
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With the present external constraints for contract research, we
need to wage a continuous battle to maintain our basic exper-
tise, through professional renewal and long-term strategic ef-
forts. Short-term contracts and increasing competition charac-
terise everyday life more and more, leaving increasingly less
space for the meritable research which is the very foundation
of our existence.

Research expertise within our 'core areas' must be maintained
and continually developed if we are to compete successfully in
the national and international arenas, also in a market for con-
tract research which has shifting needs and demands flexibility.
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Nevertheless, we must deliver research-based products to our
clients, in contrast to the pure consultant firms.

At the same time, we also have to bear in mind that we need
to serve a market undergoing substantial change, which also
includes various sectors of society with their own responsibility
for the environment. Here another kind of expertise is also
needed, where perhaps the most important key word is
communication. This embraces such aspects as marketing,
acquisition and customer relations, not least the ability to
reflect the client's perspective. Some of our employees are
good at this, but as an institution we still have far to go before
we can express satisfaction with our ability to be market-
oriented.

The success of NINA•NIKU thus depends upon our ability to
develop our research expertise further and actually apply it in a
market where the environmental management authorities will
continue to be key clients, but where a number of other sec-
tors that manage natural resources and cultural heritage will
become increasingly more important clients. In such a perspec-
tive, there is no indication that our knowledge will be less in
demand. We will be able to meet these needs by, for example,
acknowledging that we must always live on the crossroads bet-
ween academic research and the market place.

It is, however, essential that we maintain our foundations, and
this is really a robust and proactive strategy. Our basic expertise
is not only useful in meeting the needs today, it also represents
an exceptionally important stand-by resource when new chal-
lenges appear. For instance, if we had not had our basic ecolo-
gical expertise when the Chernobyl accident occurred, we
would have been unable to clarify the consequences as we did.
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This is NINA NIKU
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--ExecutlødWartt
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The Foundation for Nature Research and Cultural Heritage
Research (NINA•NIKU) consists of two institutes, the Norwegian
Institute for Nature Research (NINA) and the Norwegian
Institute for Cultural Heritage Research (NIKU). The Foundation
was established in 1988and has its principal administrative seat
in Trondheim. NINA has personnel in Trondheim, Oslo, Tromsø
and its research station for freshwater fish at Ims, near
Stavanger. NIKU has staff in Oslo, Tønsberg, Bergen, Trondheim
and Tromsø.

THE PURPOSE OF THE FOUNDATION
The Foundation for Nature Researchand Cultural Heritage
Research is intended
• to be a national and international centre of expertise for

applied research into ecology, the natural environment and
cultural heritage

• to propose and conduct long-term, expertise-building
research and development work in the principal fields of
nature and cultural heritage management

• to advice and carry out assignments for nature and cultural
heritage management authorities and other bodies, regard-
ding research, other investigations, documentation and
conservation

• to impart experience and research results for practical applica-
tion in the fields of applied ecology and cultural heritage con-
servation

• to foster the scientific development of its personnel and pre-
pare them for efforts within the Foundation and elsewhere.

THE FOUNDATION S PRINCIPAL
FIELDS OF ACTIVITY
NINA is chiefly concerned with studies of species, popula-
tions and communities attached to land, freshwater and
coastal areas. These involve
• biological diversity
• sustainable harvesting of renewable game and fish stocks
• studies of threatened species and populations, including

large predators
• contamination, including acid precipitation, heavy metals

and radioactivity
• conservation criteria and conservation plans for areas of

open countryside
• environmental impact assessments and measures concerned

with various kinds of encroachment on nature
• landscape ecology and the ecological impacts of fragmenta-

tion.

NIKUS expertise embraces
• archaeological investigations
• research on Norwegian medieval towns
• cultural landscape analysis
• historical buildings research
• conservation, restoration and photographic documentation
• scientific diciplines relating to archaeological investigations,

including physical anthropology
• cultural monument registers.

Both institutes have a great deal of expertise in environmental
impactassessment analysis concerningvarious forms of encro-
achment on nature. The Foundation is also active in the appli-
cationand development of expertise linked to Norwegian aid to
developing countries and eastern European countries.

SOURCES OF FUNDING
As the figure below shows, the Foundation still receives more
than 95% of its funding from public-sector management bodi-
esand firms, and the Norwegian Research Council.

Turnover in NINA•NIKUin 1998

Basic allocation NINA
21770

Income abroad
7 218

Other management bodies
14 939

Public and private sector firms
19 142

Norwegian Research Council
21 229

(Figures in thousands NOK)

TOTAL OPERATING INCOME: 168 694

Nationaltasks, N1NA
3 981 Basic allocation NIKU

11 690
National tasks, NIKIJ

6 402
Cultural herritage management
16 310
Misc. contributions and income
9 495

Nature management
36 518
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From the Batted

Adviser Äina Edelmann,
The Norwegian Farmers and Smallholders Union
(chairperson)

Professor Einar Niemi,
University of Tromsø (Vice-Chairperson)

Manager Øystein Dahle,
The Norwegian Mountain Touring Association

Senior Lecturer Gunilla Rosenqvist,
Norwegian University of Science and Technology

Assistant County Governor  Tormod Karlstrøm,
County Governor's Office in Hedmark

Research Ecologist John Atle Kålås, NINA
Technical Curator  Tone Marie Olstad, NIKU

Annual Re ort
Introduction
1998 has been a positive year for the Foundation, both scienti-
fically and financially, and a great volume of research has been
conducted. The year has been marked by new international
commitments, more multidisciplinary co-operation, and a de-
tailed evaluation of NIKU organised by the Norwegian Research
Council. The 10th anniversary of NINA's establishment was
celebrated in October with a seminar and social arrangement.
The Norwegian Parliament, partly through its debate on White
Paper no. 58 (1996-97) "Environmental policy for sustainable
development", has advocated that all sectors of society must
have an independent environmental responsibility and draw up
their own action plans for the environment. This will carry work
on the environment into a new phase where demands for
knowledge will hopefully be grater and more precisely formu-
lated. NINA•NIKU leads the way in important fields of environ-
mental research. 1998 has therefore seen substantial resources
being invested in presenting the Foundation for new potential
clients.

The accounts for the year show that the cut-backs implemen-
ted in autumn 1996 spring 1997 are now having their effect.
Tight financial control is still required, not least following the
rise in rent costs at Tungasletta, which will have their full effect
in 1999 after the premises have been rent free for 10 years.

The Board
The Board held six meetings in 1998 and dealt with 43 matters.
The Ministry of the Environment appointed a new Board 1
March 1998, with the following members:

Personnel and organisation
A total of 208 man-years of work were executed in NINA•NIKU
in 1998, against 220 in 1997. NIKU saw a reduction from 66 in
1997 to 58 in 1998, NINA registered 123 against 125 in 1997,
and the central administration 27 instead of 29. As of 31Dec.
1998, the Foundation had 228 employees.

The proportion of women in NINA•NIKU at the year-end was
40.5%, a slight reduction from the previous year. The proporti-
on of women in scientific posts in NINA remains low, but
shows a slight tendency to increase, and is now 18.7%. The
corresponding figure for NIKU is 53.1%. The average leave of
absence through ill-health dropped from 5.5% in 1997 to
4.1% in 1998. This trend is positive and the level is satisfactory.
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As previously, the level is somewhat higher among women
than men, on average 6.1% against 2.8%. The new organisa-
tional structure for the main administration became effective
from 1 January 1998.

Strategic commitments
The NINA•NIKU Board has decided that NOK 10 million of the
equity capital that has been saved will be spent on strategic
commitments during 1998-2002. The areas chosen are:

• geographical information systems (GIS)
• work related with development aid
• market developments and marketing.

Applications amounting to approximately NOK 2 million were
approved in 1998, mostly in the areas of GIS and development
aid. The work is well under way and emphasis is being put
upon good joint projects between NINA and NIKU. As regards
other commitments, it should be remarked that the Board has
formulated strategies for the future activities of the Foundation
in the Barents Region.

NINA
In 1998, NINA had existed for 10 years. This anniversary was
marked in October by a seminar entitled "Biological diversity -
challenges going into the next millennium" and a dinner-dance
for all employees, the Board and invited guests from political
and nature management authorities, the Research Council and
co-operating institutions.

The number of contracts in NINA in 1998 changed little from
1997. The total turnover rose by NOK 5 million from 1997 to
1998, chiefly due to a rise in revenue from the Norwegian
Research Council and Development Aid Projects, whereas so-
mewhat fewer contracts came from, for example, the
Directorate for Nature Management.

An important scientific task that should be mentioned is that
NINA, in 1998 and 1999, has been a foremost supplier of data
to a publicly-appointed committee considering the status and
future of wild salmon that has recently published its findings in
an NOU report.

Work related with development aid is steadily increasing and a
project in Botswana in co-operation with the Department of
National Parks and the University of Botswana concerning
game ecology, nature conservation, population dynamics and
biological diversity is well under way.

A research ecologist in NINA successfully defended his Dr. sci-
ent. thesis at the Norwegian University of Science and
Technology in Trondheim in 1998. This means that 32 of the
scientific staff in NINA have taken doctorates in 1988-1998.
More than 70% of NINA scientists now have a doctorate.
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NIKU
The flow of contracts was good. Two major, complicated pro-
jects that were completed deserve special mention, the conser-
vation of the altar piece in Førde Church and the archaeological
excavations associated with the erection of a building to pro-
tect the Cathedral ruins at Hamar. NIKU was also commisioned
by the Ministry of Education, Research and Church Affairs, to
be responsible for Norway's gift to Iceland in connection with
the millennial celebrations of Iceland's conversion to
Christianity. The gift is a replica of Haltdalen Stave Church, to
be built in Iceland.

NIKU has undergone evaluation during 1998. A panel appoin-
ted by the Norwegian Research Council's Divisional Board for
Environment and Development carried out the work.

Information and contact with society
Publications, conference contributions
and lectures from the Foundation in
1998 amunt to 747 titles, 510 from NINA
and 237 from NIKU. The Foundation's
own publication series produced 189 pu-
blications, over 50% more than in 1997;
24 were Fact Sheets. The Board is very sa-
tisfied with these figures. NINA•NIKU has
also figured prominently in connection
with a number of established events
around the country and through nume-
rous items in the media.

Economy
The financial result for the year is satis-
factory, better than budgeted for. The
turnover in 1998 was NOK 168.7 million,
an increase of NOK 2.3 million from
1997.

NINA's share was NOK 117 million, while
NIKU answered for NOK 51.7 million.
The Foundation had an operating loss of
NOK 0.3 million, NOK 3.0 million less
than in 1997. The strategic use of equity
capital, totalling NOK 1.8 million, is an

PHOTO: ANNE E. T.WINTERTHUN
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This included a thorough internal evaluation.

The question of NIKU being permitted to undertake archaeolo-
gical excavations outside the medieval towns has still not been
clarified, a situation that the Board views with deep concern.
This lack of clarification was once more compensated for by a
special grant from the Ministry of the Environment of NOK 1
million in 1998.

A doctorate programme for NIKU scientific staff began in 1998.
The Board views this as being very important for building up ex-
pertise within the institute in the years ahead. One employee
gained her doctorate in 1998.

important reason for this change. The
net financial income was NOK 3.7 milli-
on, and the total profit was NOK 4.2 mil-
lion. The total assets of the Foundation
are NOK 114.4 million, NOK 29.5 million
of which are non-current assets, inclu-
ding long-term investments. Equity capi-
tal totalled NOK 54.0 million at the year-
end. In 1998, a long-term deposit of
NOK 20 million was paid to the
Directorate of Public Construction and
Property. Despite this investment, the li-
quidity is still good.

THE BOARD AND DIRECTORS OF NINA•NIKU IN 1998

SITTING FROM THE LEFT MANAGING DIRECTOR: KARL BAADSVIK, JON ATLE KALAS, ÅINA EDELMANN (CHAIRPERSON), EINAR NIEMI OG DIRECTOR ANNE FIKKAN (NIKU).

BEHIND FROM THE LEFT. TORMOD W. KARLSTRØM, GUNNILA ROSENQVIST, DIRECTOR EIVIN RØSKAFT (NINA), TONE SKARSAUNE (FROM 1.JAN. 1999) AND ØYSTEIN DAHLE.
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Future perspectives
The Board is able to record that 1998 has
been a good year for the Foundation, both
scientifically and financially. Both institutes
have attained the specific targets that
were set for the year.

NIKU has been evaluated after functioning
for only four years. The report has not yet
been made public. The Board hopes it will
offer constructive views concerning the
further development of the institute.

In financial respects, development is as
budgeted, but the Foundation will be fa-
ced with substantial increases in costs
from 1999 because the premises at
Tungasletta have ceased to be rent free.
Cost-effective operations will thus have
top priority.

NINA •N1KU's accounts
PROFIT AND LOSS ACC. FOR 1998
(NOK 1000) 1998

Basic allocation (Note 1)
Other contributions (Note 2)
Revenue from projects (Note 3)
Other operating income
TOTAL OPERATING INCOME

Salaries and personnel costs
External assistance and services
TraN'iel expenses
Equipment and expendables
Ordinary depreciation (Note 4)
Other operating exp. (Notes 3 & 6)
TOTAL OPERATING EXPENSES

Financial income (Note 6)
Financial expenses
TOTAL FINANCIAL ITEMS

A N

OPERATING RESULT 534

NET INCOME 4184
Which will be appropriated as follows:

Adjustment of supplementary capital 2920
Distributable reserves
Allocation for research purposes
UTILISED NET PROFIT

NUAL REPORT 1998  

The status of NINA•NIKU as a co-ordina-
ted institution was expected to mark a
step forward scientifically by leading to
multidisciplinary research. Several such
projects have begun, but paradoxically the
management authorities are not enquiring
after such expertise. The Board therefore
draws the conclusion that the potential for
scientific co-operation has so far not been
fully drawn upon. NINA•NIKU is positio-
ning itself in the market with regard to cli-
ents outside environmental management.
A prime challenge in the years to come
will be to supply clients with knowledge in
the spheres in which they are interested,
while at the same time maintaining and
extending the Foundation's basic experti-
se. The Board believes it has an important
responsibility to help to acquire external
constraints that continue to maintain free,

1997

33460 33200
17468 19447

110347 111320
7419 2431

168694 166398

83203
28157
16433
18661
3772
17934

168160

4041
391

3650

-1520
2784
4184

78554

29089
16355
19035
5804
14014

162852

3546

1829
207
1622

5168

3000
300
1868
5168

ér 1998
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BALANCE AS OF 31.12.1998

independent research. In this context, we,
must keep a watchful eye on the conse-.
quences of the basic allocation having
been reduced, and the situation that the
institutes are becoming increasingly de-
pendent upon short-term contracts.

Our human resources are the very funda-
ment of the Foundation. A large measure'
of keen involvement and a high scientific
standing characterise our work at every
level. The Board will therefore conclude ,
this Report by thanking and commending
every single employee in NINA•NIKU.

(NOK1000) 1998 1997

ASSETS
Cash, bank and postal giro 65798 74246
Trade debtors (Note 5) 18923 19698
Other short-term debtors 189 170
TOTAL CURRENT ASSETS 84910 94113

Long-terrn investments (Note 6) 20032
Machinery and fittings (Notes 4  &  6) 3302 3998
Buildings (Notes 4  &  6) 6174 5990
TOTAL NON-CURRENT ASSETS 29508 9988

TOTAL ASSETS 114418 104101

LIABILITIES AND EQUITY
Trade creditors 5100 5221
Tax deducted/pensions/fees 5666 5488
Accrued holiday pay 7007 6459
Advances from customers 38733 34969
Other current liabilities 3884 2118
TOTAL LIABILITIES 60390 54256

Basic capital 30000 30000
Other restricted equity 10920 8000
Distributable funds 8456 9977
Allocation for research purposes 4652 1868
TOTAL EQUITY 54028 49845
TOTAL LIABILITIES AND EQUITY 114418 104101



Zimba we's rock art in 'eo ard

Detail of a scene depicting costumed men dancing in trance, ln the trees behind
them hang weapons, hide bags and a wild boar's head, By attenuating the figu-
res, the painter conveys the release from gravity experienced in trance.

PHOTO: TERJE NORSTED, NIKU

Medieval oor unearthed
In 1997, NIKU's excavations in Hamar
Cathedral brought to light large portions
of the building's late medieval floor. The
excavations were undertaken in advance
of foundation work for the glass and
metal shell that now protects the ruin.
The extent of the remains came as a wel-
come surprise, since it had been expec-
ted that earlier restoration work and
excavations would have left little intact.

PHOTO: STAN REED, NIKU

Running along the length of the nor-
thern aisle was a floor of square ceramic
tiles, and, though many were weathered
to a greater or lesser degree, it was still
possible to make out the original colour
pattern. The floor was interrupted by a
number of grave markings, together
with a tomb situated between two of
the pillars in the northern row. Excava-
tion in the southern aisle revealed a floor
of rectangular bricks. A relatively well-

DEPOSITS 1N DANGER

NIKUis also involved in monitoring the
Hamar Cathedral ruin and the underlying
cultural deposits. The ruin itself is protec-
ted from the elements by a glass and
metal shell, but there is reason to fear
that the remaining deposits will gradual-
ly dry out. This will inevitably accelerate
decomposition of the organic compo-
nents, which not only will mean losing

Zimbabwe is a rich treasury of rock paintings. They
are several thousand years old, and were created by
hunter-gatherers, the ancestors of the present
Bushmen (the San people). The paintings are to be
found in shallow caves and on the overhanging fa-
ces of cliffs and boulders. Distinguished by their
narrative qualities, the motifs evidently represent a
common metaphorical system based on myths and
trance experiences.

Much of this art is deteriorating at an alarming rate,
largely due to the impact of humans. The worst da-
mage is to be seen in localities which have been
prepared for tourism. In 1998, 60-70 percent of the
paintings at the well-known Domboshawa were
messed up by dark brown house paint.

Given the seriousness of the threat, the documen-
tation of the paintings is vital. In time, the docu-
mentation material will probably be a better source
of information than the originals. Having enlisted
NIKU's experience, the National Museums and
Monuments of Zimbabwe has given rock art docu-
mentation a high priority. Collaboration between
the two institutions started in 1998, when an ar-
chaeologist from Zimbabwe participated in the re-
cording of cave paintings in Moskenes, Nothern
Norway. As a follow up, NIKU is going to hold a
workshop on the photographic documentation of
rock paintings in Zimbabwe.

TERJE NORSTED

preserved section of this floor can now
be viewed through a protective glass
plate in the new floor. The lifts used in
the erection of the protective shell over
the ruin enabled archaeologists to pho-
tograph the floors from above, and the-
se photographs will be joined together
with the help of digital processing to
produce a panorama.

TINA WIBERG

archaeological information, but will very
likely have an adverse effect on the ruin
as well.

Among other things, the monitoring
programme involves the placing of in-
struments at selected points in and
around the ruin to measure the deposits'
moisture content and the rate of dehy-
dration.



stave church or Iceland
The people of Norway will be presenting
a stave church copy to Iceland in the
year 2000, as a gift to mark the thou-
sandth anniversary of the island's con-
version to Christianity. The
idea was originally suggested
by Norway's former Prime
Minister, Jan P. Syse. The
Norwegian parliament voted
the necessary funds, and
NIKU was contracted to over-
see the construction work.
The copy will be modelled on
Haltdalen stave church,
which forms part of Trønde-
lag Folkemuseum in Trond-
heim.

Before building commenced,
NIKU carried out exhaustive
historical and architectural re-
search, and experts from the
institute examined every inch
of Haltdalen stave -

Participants in the "Wood Workshop" try
out traditional woodworking tools during
their stay in Røros.

PHOTO: TONE MARIE OLSTAD
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church. This will ensure that the copy,
whose completion is scheduled for July
2000, is as true to the original as possi-
ble. The new stave church is to be raised

Haltdalen stave church, the model for thecopyto be built on Heimaey,
stands in the grounds of Trøndelag Folkemuseum in Trondheim.

PHOTO: RIKSANTIKVAREN

Conservation of wood;
techni ues thoil hts and theor

In 1998, NIKU was
once again one of
the institutions re-
sponsible for organi-
sing and holding the
8th International
Course on Wood
Conservation Techno-
logy. This is a widely
acknowledged cour-
se in the technology
and the conservation
of the cultural herita-
ge made from wood.
The teaching staff
numbered more
than 20 specialists
from all over the

world, among them several NIKU em-
ployees.

Supported by among others UNESCO,
this is an international course for the fur-
ther education of professionals working
with wood in the cultural heritage field.

fl

on Heimaey, one of the Vestmanna
Islands and the site - according to the
Landnåma chronicle - of Iceland's first
church, built by the Norwegian king Olav

Tryggvason. In this
church the principal
load-bearing elements
probably were staves or
posts, whose bases were
anchored directly in the
ground - a technique
that unfortunately leaves
the posts relatively vulne-
rable to rot. The surviving
medieval stave churches,
none of whose wooden
members come into con-
tact with the ground, re-
present an evolved versi-
on of this construction
type.

OLA STORSLETTEN

Organised jointly by NIKU, SINTEF, the
Nordic World Heritage Office, the
Directorate for Cultural Heritage, and
NTNU, the course was held in the sum-
mer of 1998, mostly in Oslo. One of the
course's main objectives is to enable par-
ticipants to recognise the causes of de-
composition in wood, and to choose the
optimal method for conserving and
restoring any particular wooden object.

Selected mainly on the basis of achieving
a satisfactory geographical spread, the
19 participants were drawn from 19
different countries. 35 of the course's 39
days were spent in lectures, laboratory
work, fieldwork and museum visits.
Following a six-day period of fieldwork in
Røros, the participants enjoyed a number
of excursions, including a trip to Urnes
stave church for on-the-spot evaluation
of state of preservation, and a tour of
Bryggen in Bergen.

TONE MARIE OLSTAD



Decorative painting has a long tradition
of use in sacred buildings worldwide. In
Norway, we know that the painting of
decorations in churches started in the
High Middle Ages, with the oldest pre-
served example dating from the end of
the 13th century, and has continued
right up to the present.

Though perhaps not quite so old, the

ILLUSIONAL AND
FLORAL DÉCOR

NNUAL REPOR

Patnted d&or om the .13th centur onwards

The painting of illusional decoration be-
came popular at a relatively early stage.
Appropriate techniques enabled painters
to disguise the underlying, poorer quali-
ty surfaces with painted imitations of fi-
ner materials, mostly rare kinds of wood
or stone, as well as wallpaper. Illusional

practice of decorating dwelling-houses
goes back a long way in Norway. Some
fragments of medieval painted decorati-
on are to be found in museums, but the
oldest known example of painted deco-
ration still surviving in a dwelling dates
from the start of the 17th century. Up
until the end of the 18th century, only
the well-to-do could afford this kind of
decoration. Gradually, however, the

*.1

Possibly the finest combination of stencif and freehand decoration to be found in Norway: the Crown Prince's
audience chamber in the Royal Palace, Oslo. The ceiling's decorative details were executed by P C
Wergmann in the early 1840s. The richly moulded cornice displays a variety of stencil decorations, some of
them later additions. The ceiling surface itself is painted blue-green to represent the sky with the illusion of a
cast iron trellis bordering the entire length of the cornice. Attached to this trellis is a patterned cloth that co-
vers the ceiling's central part. Distemper and oil-based paint on plaster

PHOTO: JON BR,ÆNNE

(FROM JON BRÆNNE: DEKORASJONSMALING. TEKNOLOGISK FORLAG,1998).

decoration is often found in combinati-
on with numerous varieties of freehand
painting, of which the so-called
"Rosepainting" represents the most
familiar style. While individual or regio-
nal differences are often present, "Rose-
painting" nevertheless possesses a uni-

T 1 998  

number of interior painters started to in-
crease, and before long most communi-
ties could draw on the services of one or
more. The majority either learned to
paint all by themselves, or were taught
by a relative, and many worked for next
to nothing. As a result, before the 19th
century was out, interior decoration was
no longer beyond the means of ordinary
people, though naturally the extent and

quality of the decoration va-
ried a great deal, depending
on the painter's skill and on
how much the home-owner
was willing to spend.

While a lot of this work has
undoubtedly been lost in one
way or another, we should
be grateful that so much has
managed to survive. True,
many of the remaining
examples can be classified as
relatively simple and rustic,
but — taking into account the
artists' technical skill and cre-
ativity, their feel for motifs
and models, and the current
state of preservation — we
also find a surprising number
of high-quality pieces. As
one of the richest parts of
our cultural heritage, it is in-
cumbent on us to ensure its
survival for posterity.

JON BRÆNNE

quely "Norwegian" character, and has
acquired a fame that extends beyond
the borders of its country of origin.



Railwa buildin threatens Siberian orest hunters
The Evenk people of Siberia are worthy
of in-depth study and recording.
Compared with hunter-gatherer societi-
es in desert, polar and other marginal
areas, forest-hunters represent a relative-
ly neglected type. NIKU has carried out
ethnoarcaeological fieldwork among the
Evenk in 1997 and 1998, concentrating
on a group of reindeer hunters inhabi-
ting the mineral-rich Chara region deep
within the taiga, Siberia's vast coniferous
forest. These mineral riches are the root
of the Evenk's problems. Mining necessi-
tates the building of railways for trans-
portation, and this disruption of the wil-
derness will undoubtedly cause a drastic
reduction of the reindeer herds. Unless
remedial action is taken soon, the conse-
quences for the Evenk and their traditio-
nal way of life will be serious.

The Evenk use tamed reindeer for trans-
portation. Not only to pull sleds, but for
riding as well, and petroglyphs depicting
reindeer and riders show that this practi-
ce goes back a long way. There is good
reason to believe that the culture and
behavioural patterns of forest-hunters

A heavy goods train invades the othenwise
virgin wilderness in Siberia's Chara region.

PHOTO: OLE GRØN

like the Evenk are substantially different
to that of hunter-gatherers in less pro-
ductive habitats. This has important im-
plications for archaeological and anthro-
pological research, because accurate
data on the lifestyles of contemporary
forest-hunters will better enable us to in-
terpret the material culture of prehistoric
hunter-gatherer societies, many of
which lived in forest environments. For
instance, up till now it has been widely
held that hunter-gatherers only returned
to formerly occupied localities after rela-
tively long intervals, principally to give
the surrounding forest time to regenera-
te and thus restore the supply of firewo-
od. The Evenk, however, use the same
winter and summer sites for long peri-
ods, since the taiga is a virtually inex-
haustible source of firewood.

Two Evenk women smoking pipes at the entrance to a birch-bark tent. (Ca. 1925; from the
archives of the Centre for the Preservation of Cultural Heritage, Chita)

So there are two sides to the present
project. The first is to study and record
Evenk culture in detail before it is chang-
ed or lost. The second — which will be
handled mainly by NIKU's sister institute,
NINA (the Norwegian Institute for
Nature Research) — is to find ways to
reduce the impact of mining, and there-
by enable the Evenk to retain as much as
possible of their present way of life.
Ensuring a viable future for the Evenk —
and as much as possible on their own
terms — will be an exciting and deman-
ding challenge. Especially in view of the
fact that, with Russia so desperate for
cash, curtailing the mining operations is
not a realistic option. Which just means
that we'll have to come up with some
creative solutions!

OLE GRØN OG ALEG KUZNETSOV

PROBLEMS UNDER
COMMUNISM

The Kremlin cared little for the Soviet Union's
aboriginal peoples, especially those pursuing
a way of life not geared to production. Many
Evenk were coerced into working for geologi-
cal expeditions surveying the area's mineral
wealth; not even nursing mothers were
exempt. And in keeping with the communist
policy of religious repression, Evenk shamans
were systematically sought out and shot.
Friction intensified in the 1960s, when an at-
tempt was made to force the Evenk into a
reindeer farming collective.



Geo ra hie 1n ormation S stems
The Directorate for Cultural Heritage has
turned over responsibility for the
National Monuments Record to NIKU,
and this has helped to stimulate interest
in expanding the institute's expertise in
the application of Geographic Informa-
tion Systems (GIS). The Record contains
detailed information, including locatio-
nal data, on all of Norway's known anci-
ent sites and monuments, together with
more general information on the coun-
try's post-medieval monuments. Con-
version of the Record's data to a format
suitable for GIS operation started in
1998, and NIKU will be in a comman-
ding position when the entire body of
data becomes available for the purposes
of fieldwork, impact assessments and re-
search, particularly with regard to nati-
onwide projects.

One of the main reasons behind NIKU's
drive to make the Record's data accessi-
ble for GIS-processing is the institute's in-
volvement in the national rock art pro-
ject. NIKU is under contract to the
Directorate for Cultural Heritage to de-
velop a rock art database before the end
of 1999. When completed, the GIS-ba-
sed system will be used primarily to re-
cord, process and organise existing and
new survey data, especially in relation to
conservation strategies concerning the
individual rock art localities.

NIKU is also responsible for the cultural
heritage aspect in a landscape inventory
project run by NIJOS (the Norwegian
Fristitute of Land Inventory). The project
involves establishing an information sys-
tem to monitor conditions and verify
changes in the agricultural landscape.
The system is based on the use of aerial
photos for mapping land-use types and
attributes, coupled with GIS for proces-
sing and analysing the data. Covering
the entire country, the monitoring pro-
gramme will provide an overview of pro-
cesses operating in the agricultural
landscape, information that is vital to the
formulation of sound agricultural and
environmental policies.

As a complement to the landscape in-
ventory project, NIKU, NINA, NLH (the
Agricultural University of Norway) and
NIJOS have initiated a three-year rese-
arch project on the structure of land-
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scape and its significance in relation to
biodiversity, cultural remains and percep-
tual value. The project's primary role is to
facilitate utilisation of the copious data
quantities collected by the monitoring
programme, with a view to determining
"landscape indices" — systematic relati-
onships between land-use types, biodi-
versity, cultural remains and perception
of landscape.

In 1997, NIKU and NINA joined forces on
a research project entitled "Cultural heri-
tage conservation and forestry plan-
ning".

Sample surveys have shown that fore-
sted areas contain a high proportion of
hitherto unrecorded cultural remains —
which are protected by Norway's
Cultural Heritage Act. Since the require-
ments of modern forestry pose a consi-
derable potential threat to these re-
mains, the project's main objective is to
find ways of reconciling the often con-
flicting interests of forest management
and cultural heritage conservation.

WENCHE HELLIKSEN OG BIRGrrrESKAR

NINA•NIKU

Impact assessment map showing potential threats to cultural remains. NIKU's investment
research and development of tools and methods for analysing survey data guarantees the in-
stitute's ability to produce high-quality evaluations on time. Cooperation between N1KU and
NINA on improving in-house GIS expertise has helped elevate the two institutes to leading po-
sitions in the field of landscape analysis for the individual and joint purposes of nature and cul-
tural heritage management.

10

Different colours denote different cul-
tural environments. A projected golf
course is coloured bright green.

Conflict areas
200 0 200 400m



Manyof Norway's younger churche
reat values

Which of Norway's churches built after
1850 should be listed? This question
forms the basis of a project undertaken
by NIKU on behalf of the Directorate for
Cultural Heritage in connection with the
formulation of new guidelines for the
conservation of ecclesiastical buildings
belonging to the Church of Norway.

The project is scheduled to end in the
year 2000. NIKU shall evaluate every
single one of the nearly 1000 churches
built during the period 1850-1945, as
well as a number of churches built after
1945. The half-century from 1850 to
1900 saw the most intensive wave of
church building in Norway since the
Early Middle Ages, and to many people
these later-19th century churches sym-
bolise the essence of a place of worship.

NIKUS evaluation includes architectural
aspects the building's style and its signifi-
cance in architectural history, the arran-
gement of the interior, and the major
furnishings and fixtures. Other impor-
tant factors include the church's place in
the surrounding natural and cultural
landscape, since new churches were very
often built on or close to the site of an
older church, thereby continuing a buil-
ding tradition that in many cases dates
from the time of Norway's Christianisa-
tion. Consideration has also been given
to alterations. In addition, many of these
younger churches contain furnishings or
other objects of considerable age and/or
great artistic worth. The sum of all these

DATABASE FOR
CHURCHES

The information collated by NIKU in con-
nection with the younger churches pro-
ject will be incorporated into a compute-
rised database. This will serve not only as
the project's electronic archive, but also
as an important source for research
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factors provides an index of the individu-
al building's status.

Norway's cultural heritage authorities
understandably take the view that, in
principle, they all deserve listing, not
least in recognition of the fact that each
building represents a major investment
and achievement by the local communi-
ty. But with close on 1000 churches, this
would be an impracticable proposition.

projects or future evaluations requiring
information on church architecture,
church art, and furnishings. NIKU's data-
base derives from the Directorate for
Cultural Heritage's original database
containing basic information on all of
Norway's known churches, existing or
not. This has now been supplemented
with entries for the inputting of more
detailed information on the individual

NIKU's task has therefore been to provi-
de the groundwork and criteria for the
identification of those buildings most
worthy of listing, either on the strength
of the building's intrinsic qualities, or as
a exemplar of a particular class. Now
that roughly half of the relevant buil-
dings have been examined and evalua-
ted, it seems likely that about half of the
churches built between 1850 and 1945
may be proposed for listing.

JENS CHRISTIAN ELDAL

When the new church at Hjelme in øygarden to the north of Bergen was completed in 1971, the old church
built in 1875 was stil in singularly good condition and virtually unaltered. Although the individual elements
are relatively simple and in no way atypical, they combine to make an interior that is particularly worthy of
preservation. Take special note of the cylinder stove; many churches built before the mid-20th century were
heated by stoves like this one, but sadly few now remain.

PHOTO:BIRGER LINDSTAD,NIKU, FOR THE MONOGRAPH SERIES "NORWAY'S CHURCHES"

buildings, incuding aspects such as sur-
roundings, interior and furnishings. For
most of the country, the new record as
yet contains updated information on
churches built during the period 1850-
1945 only, with a few more recent chur-
ches as well; for the counties of
Akershus, Hedmark and Buskerud,
however, the database covers all chur-
ches built after 1536.
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Recent excavations in Bergen reveal
late medieval structures

Originally, the quarter called Vågsbunnen formed the inner-
most part of Bergen's harbour, but a substantial portion had
been converted to building land by the end of the Middle
Ages. And in 1558 Bergen's market-place, Torget, was moved
from its original location in the middle of Bryggen to a new site
in Vågsbunnen, at the head of the harbour.

In connection with the current renovation of Vågsbunnen, the
city council has recently begun replacing the quarter's outworn
sewage and water mains system. In advance of this, NIKU car-
ried out a test excavation in the autumn of 1998 at the junc-
tion of the two thoroughfares Vågsallmenningen and Nedre
Korskirkeallmenningen. The investigation's main objectives
were to check the state of preservation of the underlying cultu-
ral deposits and their contents, and to ascertain whether the
area contained medieval or older deposits, which are protected
under the provisions of Norway's Cultural Heritage Act.

On the right, the excavation area; Torget and the harbour lie to
the left of the site. In the background can be seen the spire of
Holy Cross Church.

PHOTO: ARKITEKTGRUPPEN CUBUS

The excavation in Bergen'S Vågsbunnen-quarter in the autumn
of 1998 revealed the presence of wooden foundations, laid
down in three successive building phases. The first structures
date from ca.  1500 and represent part of this area's earliest wa-
tencront. PHOTO: JAMCKE ÅSTVEIT
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Excavation revealed the presence of robust wooden founda-
tions, laid down in three successive building phases. The oldest
structures have been tree-ring dated to ca. 1500, and with
their completion this particular area was reclaimed from the
sea for good. The associated deposits yielded a wealth of small
finds, mainly pottery and glass sherds, including an almost
whole — but empty — earthenware money box and numerous
fragments of painted window glass.

Considering its relatively small extent, the investigation has
made a significant contribution to our knowledge of Bergen's
late medieval and post-medieval history, particularly concer-
ning the development of the area occupied by the town's early
post-medieval market-place.

ALF TORE HOMMEDAL



Radio transmitters on salmon
How quickly do fish swim? Radio trans-
mitters can answer this; they are not
only attached to bears. NINA has been
using aquatic telemetry since 1991, in
more than 35 projects in seven countri-
es. The transmitters can also provide in-
formation about how much energy a
fish uses, the depth at which it swims,
and the water temperature and salinity.
This gives us new opportunities to eva-
luate such things as fish ladders and
prescribed discharges in regulated ri-
vers. We also acquire a better under-
standing of the behaviour of salmon du-
ring the spawning period, and some re-
sults can be used to compare spawning
behaviour in wild and farmed salmon.

NINA uses telemetry in many areas whe-
re management authorities require
more knowledge about the ecology, mi-
gration and behaviour of fish stocks.

Tagging salmon with radio transmitters in
the River Ingdalselva in Sør-Trøndelag.

PHOTO: FINN ØKLAND

Salmon return to
the lower Orkla

Juvenile Atlantic salmon have returned
to the lower stretches of the River Orkla.
NINA's investigations in 1993-1997 have
shown that their density has become
similar to that further upstream. The
lowest 21 km of the river have therefore
begun producing salmon again.

The Orkla used to be one of the best sal-
mon rivers in the country. In the last 20
years of last century, more than ten tons
of salmon were normally caught there
annually. But catches began declining
around 1920, and the stock was in a
shocking state for the next 50 years.
Around 1950, practically no salmon
were caught. One reason may have been
seepage of acidic water containing he-
avy metals from mines that have now
closed. Most of the seepage came from
the Løkken Mine (1654-1987), the last
to be worked. The water drained into a

Many of these problems are taken up
through international co-operation. Our
most important partner is the University
of Waterloo in Canada, a leader in the
development of physiological telemetry
and automatic systems for determining
the position of fish.

In Italy, we are co-operating with
COISPA to study the effect of marine
reserves on a threatened marine fish. In
Denmark, we are working with the
Danish Institute for Fisheries Research to
find out why the re-establishment of

stream called Raubekken, which entered
the Orkla. Water analyses made by NIVA
revealed a strong increase in heavy me-
tals downstream from this confluence.
Scientists from the county environmental
division studied the status of the young
fish population in 1978-89 and were
unable to find any juveniles downstream
from Raubekken. Upstream, there was
normally a good stock of juveniles.

Løkken Mine made a great effort to re-
duce the seepage of heavy metals, and
the regulation of the river through the
Orkla Hydroelectric Scheme in the 1980s
had a favourable effect on the heavy
metal contamination. Raubekken was
diverted into the Svorkmo Power Station
intake tunnel, and the discharge of the
Orkla was evened out. The combined ef-
fect of these changes brought the annu-
al mean values for copper in the Orkla

salmon in the River Gudenå is proving
unsuccessful and to study northern pike
and pikeperch predation on emigrating
smolt. In Russia, we are co-operating
with PINRO in a study of salmon immi-
gration up the River Varzuga, which en-
ters the White Sea, and the distribution
of spawning grounds in the river. Some
salmon here run upstream in autumn
and remain in the river for a whole year
before they spawn, while others run up
in summer and spawn the same au-
tumn, like Norwegian salmon.

EVA THORSTAD OG FINN ØKLAND

below Raudbekken down from approxi-
mately 70 micrograms per litre about
1980 to less than 10 micrograms per
tre after 1992.

ARNE JENSEN

FRY DIE IN CONTAMI-
NATED WATER

The youngest stages of salmon (eggs,
yolk fry) are most sensitive to heavy me-
tals. Even though adult salmon can sur-
vive and spawn in contaminated water,
their fry will die. Adult salmon can re-
cognise small concentrations of dissol-
ved copper and zinc, and their run up a
river may be disturbed if the water be-
comes too loaded with heavy metals.



Metadatab

NINA has developed a beta version of a
generalised resource database for mana-
gement and research in developing
countries. The database has been de-
monstrated for representatives of envi-
ronmental authorities in developing
countries which are interested in the
application being further developed
for use in their management of natu-
ral resources. It was demonstrated in
Tanzania, spring of 1999.

The database enables all environmen-
tal resource data to be stored, irres-
pective of whether they are point data
(localised by geographical co-ordina-
tes) concerning mammals, birds,
plants, fish or insects, or polygonised
data, for instance on national parks.
Information about the locality, a regis-
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NINA•NIKU is developing a meta-
database, i.e. a database contai-
ning information about other da-
tabases, which in a simple manner
can disseminate up-to-date infor-
mation about our projects, data-
bases, publications and the scienti-
fic expertise of employees via
Internet. The metadatabase will be
equipped with a number of search
capabilities which will also be able
to rationalise several administrati-
ve routines in the concern, for
example in connection with ac-
counting, quality assurance, pre-
paring lists of publications, project
catalogues, applications and
"Who does what". At the same
time, we will try to give our home
pages on the net a facelift and re-
gular update, and increase the use
of the data network as a platform
for information flow to suppliers
of contracts, partners and the so-
ciety at large.

From net to net. This puffin gave NINA•NIKU valuable
data for one of its many databases. The metadatabase
will also spread information via Internet about what data
the Foundation possesses.

ter of addresses and the actual observa-
tion of the natural resource is stored in
separate tables that are interlinked. It is
thus easy, for example, to select infor-
mation about the number, sex and age

NINA•NIKU has built up broad ex-
pertise within the spheres of biolo-
gy and cultural history, and is un-
dertaking R & D assignments for
many public and private instituti-
ons. In addition to numerous pu-
blications presenting results, our
activities generate a number of
data sets with a user value far bey-
ond that of solving problems in
the projects responsible for obtai-
ning the data.

The ability to link and compare re-
sults across traditional disciplinary
boundaries will be essential for
gaining a better understanding of
the processes controlling the phe-
nomena we are studying. Enhan-
ced knowledge outside the
Foundation regarding our experti-
se and data will be an important
motivation factor for multidiscipli-
nary and interdisciplinary co-ope-
ration. This is one reason why the
metadatabase is being developed.

TYCHO ANKER-NILSSEN

PHOTO: TYCHO ANKER-NILSSEN

Resorree datatfl or defielo in egtint
of elephants observed at a specific locali-
ty by a particular person during a certain
period.The database has been develo-
ped using the Centura application tool
and is fully compatible with Microsoft

Access databases because the data
are stored in Access format. Arc-
View is used as the GIS tool linked
to the database. Data can be selec-
ted in the database application
with the aid of a specially develo-
ped, menu-based, search tool
which enables several tables to be
searched with ease simultaneously.
The selections can be exported and
displayed in Arc-View.

SVEIN-HAKON LORENTSEN

NINA-visitors in Tanzania, spring 1999.
PHOTO: KJETIL BEVANGER
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Reindeer winter razin in Finnmark

Reports from Finnmark (north-east
Norway) tell of exhausted reindeer gra-
zing and vegetation damage, but opini-
ons differ widely regarding the serious-
ness of the situation. In summer 1998,
NINA began co-operating with NORUT
(University of Tromsø) on a programme
to monitor the winter grazing. NORUT
has mapped the grazing areas and NINA
has laid out permanent plots in lichen-
clad areas. In 1998, 275 plots were esta-
blished in the Kautokeino and Karasjok
districts. Photographic evidence and

Genetically modified
so a in the sho s
The genetics laboratory at NINA pro-
ved in the summer of 1998 that
several food items in Norweg-
ian shops contain genetically
modified soya material,
without being labeled as
such.

NINA scientists are deve-
loping expertise for iden-
tifying the presence of
genetically modified orga-
nisms and the potential dis-
persal of genetic material from
these. The technique used is
highly sensitive and involves ampli-
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determining the lichen cover and its
height are key aspects of the documen-
tation. The work will continue in sum-
mer 1999 further east, as far as the
Russian border.

When the ground is not snow covered,
the reindeer graze vascular plants. The
quality of this grazing is decisive for the
growth and development of the reinde-
er. The annual regeneration of the win-
ter grazing amounts to 10-15 per cent
of the living lichen cover. If grazing is too

THE LICHEN GRAZING NEEDS
PROTECTION

Where reindeer are mostly found, lichens (Cetraria niva-
lis, Cladonia mitis, C stellaris and Stereocaulon sp.) cover
60-90 per cent of the area occupied by plant communiti-
es that are available for winter grazing. When grazing is
heavy, most lichen-covered areas are worn bare and may
remain without vegetation for many years. If reindeer
husbandry is to be based on natural grazing, it is vital to
maintain the lichen grazing so that it will give the maxi-
mum possible, durable yield of easily digestible food.

Lichen fragments of various sizes and species being planted
in permanent plots inside a fence. Bodil Wilmann is making a
species list and photographing a plot.

PHOTO:GØSTA HANSSON

heavy, the annual yield of the winter
grazing is greatly reduced. When the
density of reindeer is high, the animals
initially eat the surviving lichen cover. If
the grazing pressure remains high, large
parts of the lichen cover will disappear,
as we can see happening over wide are-
as of lichen grazing in Finnmark.

Perhaps the lichen grazing can be impro-
ved by planting fragments of lichen?
This is how these species spread natural-
ly. Such a project, to last three years initi-
ally, began in summer 1998 to find out
whether it is a viable measure.

ELDAR GAARE AND HANS TØMMERVIK

fying specific segments of the
inserted genes. Results demon-

strated that ordinary plant
genes could be amplified

in most foodstuffs on
which the analysis was
performed. We were
able to amplify gene
sequences that are
specific for material

from a transgenic soya
bean produced by an

American company. The
discovery created quite a stir

in Norwegian media.
KIRSTI KVALØY



Wind ower also has ne ative as ects
Wind power may become popular as a
means of raising our future energy pro-
duction in an environment-friendly way,
but negative aspects also exist. During
the past year, NINA has contributed to
focus on the environmental effects of
large windmill parks on the coast, and

The northern birch woodlands
The sub-arctic birch woodlands are con-
fined to northern parts of Scandinavia
and Finland, particularly in north
Norway. This ecosystem has a narrow
oceanic «climatic niche». It is fragmen-
ted on the large scale by topographical
and climatic conditions, and it is affected
by specific disturbance factors domina-
ted by periodical population fluctuations
of small herbivores.

Norway should have a special responsibi-
lity for research and management here,
but little research has taken place on this
ecosystem. NINA has now started a rese-
arch project consisting of two sub-pro-
jects. The first will clarify how climate
and system fragmentation affect the oc-
currence and richness of species in a se-
lection of indicator and key species. This
is taking place along three important
gradients in the birch woodland in
Nordland, Troms and Finnmark. The indi-
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what can be done to reduce their im-
pact. In 1998, Statkraft commissioned
NINA to organise investigations of en-
dangered and vulnerable birds in con-
nection with plans for windmill parks on
Stadlandet, Smøla and Hitra.

PHOTO: PER JORDHØY

cator species (ground beetles, winter
and automnal moths and parasites of
small mammals) have been chosen to in-
dicate the effects of fragmentation and
climatic conditions. The key species
(small rodents, moths, and passerine
birds) have been chosen because they
represent the main disturbance factors,
or have other important functions in the
ecosystem.

The second sub-project will look into the
effects of the shift in tree species to
spruce in two study areas in Nordland
and Troms. The species being studied in
the first sub-project will be used here for
population and community-ecological
studies with a strong landscape ecologi-
cal emphasis. The project will last five
years and began in 1997 for the second
part and 1998 for the first part. Field
work for the first part consists in monito-
ring ca. 125 plots located in five impor-
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A good deal can no doubt be learnt
from research and experience in other
countries. Several aspects require new
information through environmental im-
pact analyses, and pilot and follow-up
investigations. Collisions with windmills
are now considered less of a risk than
they used to be in the coastal landscape.
It will be just as important to examine
some other factors, including the fact
that windmills seem to reduce the availa-
ble area both for nesting and resting
birds as they will probably shy well away
from the windmills. The consequences
of disturbances linked with both the
windmills and associated infrastructure
in the area, and the effects of reduced
space and the collision risks when new
power lines are built must also be asses-
sed.

Windmills at Vikna

ARNE FOLLESTAD

tant fjord and valley districts: Skjomen,
Målsely, Nordreisa, Alta, the Mathisdalen
valley, and Porsanger (the Lakselvdalen
valley).

NIGEL Yoccoz

PHOTO: KARL-BIRGER STRANN



Threatened s ecies o beetles and true bu s
About 3450 species of beetles and 445 species of true bugs
have been found in Norway. The extent to which these insect
groups are threatened has now been evaluated for the first
time. The suggestions for the Red List show their status, based
on current knowledge of the threats to which they are expo-
sed. The work has been done for the Directorate for Nature
Managernent (DN) and will form the basis for the final Red List
which DN draws up.

The proposed Red List for beetles contains 778 species. The
Red List category Ex? (assumed extinct) numbers 45 species.
Another 26 are "directly endangered" (E), 117 are "vulner-
able" (V), 446 are "declining, demand care" (DC) and 44 are
"indeterminate" (I). One hundred species are given the status
of "insufficiently known" (K); it has not been possible to
decide whether these are endangered.

The corresponding list for true bugs contains 82 species. The
Red List category Ex? (assumed extinct) numbers 9 species.
One species is considered to be "directly endangered" (E), 6
are "vulnerable" (V), 24 are "declining, demand care" (DC), 14
are "indeterminate" (I) and 28 are looked upon as "insuffici-
ently known" (K).

The type of habitat they live in and the threats to which they
are exposed are stated for all the species on the Red List. Nearly
half the beetles and approximately 1/3 of the true bugs are
attached to woodland and forest. Most of these species
live in association with dead wood and are threatened by
various forestry activities. These woodland species have

Waterpower develop-
ment  in the Himalaas

A hydroelectric scheme is being planned on
the River Mangdechhu in Bhutan, and the
environmental consequences are being in-
vestigated by Statkraft Engineering, NIVA
and NODE (Norwegian Consortium for
Development and Environment, comprising
NINA, NORAGRIC and CMI). NINA is
responsible for the wildlife and fish studies.
The Mangdechhu has few species of fish,
in contrast to the main river, the Manas/
Bramaputhra, on the lowland plain of
India. Only a few species can migrate up
the Manas to the lowest stretches of the
Mangdechhu; the stretch (ca. 13 km)
where the development is planned to take
place falls approximately 650 metres and
has a normal water velocity of 2.5 m/s. The
water was milky and cold due to melting
glaciers in the mountains. We only found
stationary fish during the field work. One

been placed in the strictest Red List categories, and many are
at risk of becoming extinct. A large proportion of the species
have a pronounced southerly distribution in Norway, and the
occurrence in Norway of many of them is limited to the most
densely populated areas in south-east Norway. For many which
live in small areas, the threat that these areas will be built on
will therefore pose one of the greatest risks.

These reports are based on a comprehensive, updated assess-
ment of the situation facing nearly 4000 of the approximately
15,000 species of insects so far recognised in Norway. This
work therefore represents an important contribution towards
making a justifiable management of Norwegian insects possi-
ble in line with international obligations. FRODE ØDEGAARD

The beetlePhryganophilus ruficollis (Fam. Melandryidae) is
directly threatened by extinction because the habitats
which are relevant for it to live in are continually being
reduced in extent. The only known occurrences of the spe-
des in Norway are in Lierne in Nord-Trøndelag.

PHOTO: ODDVAR HANSSEN, FRODE ØDEGAARD

A hydro-powered prayer wheel. PHOTO: JAN OVE GJERSHAUG

species dominated and had a good density.
It was the "snow trout" (Schizothorax
richardsonii),a carp that lives on algae.
Newly hatched "snow trout" fry were
found. One representative each of the ge-
nera catfish and smerling were also found.
The catfish was mentioned as a potential
source for manufacturing medicines. Fish
formed an insignificant part of the diet of
the local population. The "snow trout" had
a potential as a food fish in the lower part
of the area to be regulated. We viewed the
development of the Mangdechhu as
posing little controversy as regards fish. We
proposed a minimum discharge for the
whole of the stretch affected as one of
several measures which should be imple-
mented in the event of development.

NILS ARNE HVIDSTEN



Active artici ation in land-use lanning
In the last two years, NINA has develo-
ped a new approach to reporting envi-
ronmental impact assessments by exten-
sively employing geographical informati-
on systems (GIS). These analyses are
based on the mapping of natural
areas.This can be understood as a practi-
cal approach to evaluations of biotopes
and ecosystems with regard to both indi-
vidual species and biodiversity in gene-
ral. The objective is to delimit uniform
areas based on a multidisciplinary syn-
thesis of geology, geography, vegetation
and other biological fields. The use of
digital land-use maps and digital elevati-
on model (DEM) are particularly import-
ant, for delimiting different habitats and
landscape elements (Figure 1).

A N

These methods will be developed further
and provide a good basis for practical
land-use planning.

Mapping of natural areas forms the basis
in assessing environmental values and
vulnerability to planned encroachments.
These assessments are also presented as
digital maps. "An important contributi-
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Figure 1.
Map of natural areas prepared in connection with the planning of a
new stretch of main road (Rv 35) from Nymoen to the Oppland
county border (Ringerike, southern Norway).

on to improve the decision - making pro-
cess in land-use planning." This is how
we may characterise this method of do-
cumenting environmental properties
and imparting the results in a form suita-
ble for use by planners.

Two projects undertaken for the Public
Roads Administration in the county of
Buskerud have given NINA valuable ex-
perience in this type of analysis. The
planning procedure included the map-
ping of environmental values and the
vulnerability, before the specific locations
of new stretches of road were decided.
Various environmental considerations
can thus form an underlying factor for
road planning, instead of entering as a
comparison of alternative layout plans
that have already been drawn up.

As planners we make increasing use of
GIS. NINA is in this way able to commu-
nicate its land-use oriented results direct-
ly in the form of digital maps. The scien-
tific inputs to the planning process can
thus be integrated into the planning tool
at an early stage. Figure 2 shows a map

I Ridge slope
Gravel plain
Area with kettle holes
Water-filled kettle holes
Erosion brinks with conifers

 Erosion brinks with broad-leaved trees
: I Erosion brinks with mixed woodland

River terraces
Landslip woodland

 Clay plains
LAli Gullied area

Grass-dominated areas in gullies
Clay plain near a river
Built-up areas

r  Cultivated land - mainly river terraces
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of environmental values and experience
has shown that the Public Roads
Administration has largely taken into
account the information on this map
when determining the location of the
road.

LARS ERIKSTAD OG ODD STABBETORP

1 km  Proposed bird reserve

National value

Regional / local value

High local value

Local value

Figure 2.
Map of environmental values prepared in connection with a new
stretch of highway E16 from Rørvik to Vik in Hole, southern
Norway



NINA and environmental monitorin

What is the present state of Norwegian moose populations regarding body condi-
tion and reproductivity? These and other questions are answered by the annual
monitoring of seven Norwegian moose populations. PHOTO: ERLING SOLBERG

Data derived from environmental moni-
toring are fundamental for a nature ma-
nagement whose objective is to ensure
sustainable management of natural re-
sources. To assist the nature manage-
ment authorities to reach such goals, en-
vironmental monitoring should also in-
clude variables that provide a basis for
separating natural variations from hu-
man induced changes.

The last 20 years have provided a num-
ber of examples where Norwegian
monitoring data have proved their value.
E.g. related to international negotiations
concerned reduction of environmental
toxicant emissions, and optimal harves-
ting of Cervides.

The need for environmental monitoring
has been strongly emphasised in con-
nection with the «Convention on
Biological Diversity» (Rio Convention),
and a national «Plan for monitoring bio-
logical diversity» has been worked out
and will be put into effect during the
next three years. In this context, we
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expect that monitoring activities will
increase and that most of our current
monitoring will continue as part of this
national plan.

In addition to the immediate benefit
accuring from information derived
through environmental monitoring, bio-
logical monitoring also generates long-
term data sets that are very useful for
studying more fundamental processes in
nature. This concerns studies of both
individual species (population studies),
and relations between species and pro-
cesses in nature (ecosystem studies).
Such knowledge will also be useful
when decisions are to be taken that
ensure the sustainable utilisation of our
common heritages, the natural eco-
systems.

NINA has wide-ranging tasks associated
with environmental monitoring, inclu-
ding:

19
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WHAT IS
ENVIRONMENTAL
MONITORING?

Environmental monitoring may be descri-
bed as systematic and regular gathering
of environmental data with the help of es-
tablished methods, and the evaluation
and reporting of such data to provide do-
cumentation about the state and deve-
lopment of the environment.

• Population monitoring of moose, red
deer and wild reindeer as part of
"The National Monitoring Pro-
gramme for Cervides". (Directorate
for Nature Management, DN, since
1991).

• Monitoring environmental toxicants
and plants and animal populations in
connection with "The Monitoring
Programme for Terrestrial Eco-
systems". (DN, since 1990).

• Population monitoring of a number of
seabird species as part of "The
National Programme for Monitoring
of Seabirds".(DN,since 1988).

• Monitoring of radioactive caesium in
plants, wild reindeer, trout and char
for as a follow-up of the "Effects of
the Chernobyl Accident". (DN, since
1986).

JOHN ATLE KÅLÅS



Lynx.

SURROUNDED AS IT IS
BY MYTHS,

the lynx attracts a great deal of attenti-
on. Many people view it as an animal
that kills for pleasure, just sucking blood
from its victim before hastening to the
next one. It does not eat frozen meat eit-
her, so it continually has to kill new prey.
The lynx produces kittens when only one
year old, several litters each year, and up
to 7 or 8 kittens per litter, so everyone
must realise that here we are faced with
a species which, in a short time, will lay
the country waste if we fail to imple-
ment measures to limit the population....

The only correct statement here is that
the lynx is surrounded by myths! With
few exceptions, it consumes all its prey,
gnaws stiffly frozen meat without any
problem, most females wait until they
are three years old before they have
young, and only one of 72 known litters
in Norway and Sweden comprised more
than three kittens.
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The lynx the Nerdic mint t er

PHOTO: PETER KIRKBY

NINA has been carrying out extensive in-
vestigations on the lynx for the last five
or six years. In northern districts, the
work has centred around its impact on
reindeer husbandry, while in the south
we have been concerned with the fortu-
nes of the fine roe deer population that
has grown up over recent decades. Will
roe deer hunting be a thing of the past
in a few years? This is unlikely, but the
lynx can obviously make considerable in-
roads into the population of our smallest
species of game deer.

In Hedmark, we have radio-tagged and
followed 40 lynx and 130 roe deer in re-
cent years. It seems obvious that, some
years, lynx are capable of taking 25-30
per cent of the roe deer east of the River
Glomma. The roe deer population in this
district is very small, less than one animal
per km2, but lynx are nonetheless able to
find and kill roe deer just as often as tho-
se inhabiting areas with a denser roe
deer population. What will happen in
areas with far larger numbers of roe
deer, where hunting is an important pur-
suit?

20

Few game projects now have funds to
do research at many different places,
enabling the effect of different environ-
mental factors, such as varying densities
of lynx and roe deer, to be studied. To
make up for this, close and profitable co-
operation has to be established with fo-
reign research groups so that the results
of all the investigations can be viewed as
an entity. NINA has taken the conse-
quence of this and now has valuable co-
operation with relevant groups in
Sweden, Poland and Switzerland. The
demand for knowledge has increased,
and new groups are continually appea-
ring on the scene wanting answers to
their questions. We hope to be able to
supply them with information through
our ongoing field investigations and ex-
tended international co-operation.

REIDAR ANDERSEN
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PCB measured in blood om laucous ulis

Glaucous gulls on Bjørnøya.

Animals in our part of the Arctic have for a long time been
known to contain alarmingly high levels of certain environmen-
tal toxicants. This particularly applies to some creatures at the
top of the food chain, like polar bears and glaucousgulls. In
the mid-1980s, scientists became aware that many glaucous
gulls were dying on Bjørnøya during the breeding season, and
subsequent analyses of these birds proved high levels of chlori-
nated organic compounds, like PCB.

Despite these high levels, little has been known until recently
about the effect of these substances on the populations. In
1997, NINA began a research project on glaucous gulls on
Bjørnøya in co-operation with the Norwegian Polar Institute,
the objective being to find out whether the high PCB levels are
affecting the population. Studies of reproduction and adult
survival aim to be able to predict the long-term effect of the
contamination.

By using a relatively new technique that measures PCB in blo-
od, we avoid having to kill the birds and can follow individuals
over several years. This is more efficient in population ecologi-
cal studies. The National Veterinary Institute in Oslo is doing the
analyses.

PHOTO: J.0. BUSTNES

In 1997, blood samples were taken from 113 gulls, double
samples being taken from 25 birds. Good agreement was
found between levels measured early and late in the breeding
season. Hence, just one sample could be taken and it could be
assumed to represent the actual toxic load in the bird. Males
had higher levels than females, probably because females rid
themselves of the toxicants through their eggs.

Considerable differences were found between different coloni-
es on Bjørnøya. These could largely be related to the food se-
lection in the colonies. Birds nesting nearest the sea eat much
more fish and have low levels of PCB, whereas those nesting
higher on the bird cliff and mainly eating seabird eggs have far
higher levels.

Around 80 per cent of the birds ringed in 1997 were observed
in 1998. Blood samples were taken from 30 of these in 1998,
too, to be able to compare the toxic levels from one year to the
next. The most interesting discovery to date was a negative re-
lationship between PCB levels in 1997 and the probability of
the birds returning to Bjørnøya in 1998.

JAN OVE BUSTNES
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Po ulation re ulation in almon
All natural populations have a limit to
their size, chiefly determined by availabi-
lity of food. Individuals which lose out in
the competition for food will eventually
die. This is called density-dependent
mortality, since the risk of dying rises
with increasing density. However, some
will die even though the population den-
sity is low, far below the starvation limit.
Their deaths result from what are called
density-independent factors which, in
the case of fish, may be high or low
water temperatures and too little oxy-
gen.

Density-dependent mortality factors re-
gulate the size of a population because
they increase in strength towards and
beyond the carrying capacity of an area,
whereas density-independent factors do
not have such an effect, but merely

HIGH SMOLT
PRODUCTION

Studies in the River Imsa showed that the
number of emigrating smolt rose with the
density of eggs spawned, up to a density
of approximately 6 eggs per m2, the
smolt production then approaching 15
smolt per 100 m2 of river bed. By inter-
national standards, this is a very high
smolt production. Six eggs per 100 m2
correspond to the quantity of roe produ-
ced by 25 female salmon weighing 2 kg.
Smolt production showed little increase
with higher egg densities. Excess spawn
therefore die. Since it is the strongest
smolt that survive, this does not mean
that excess egg production is wasted. It
enhances the genetic diversity and
strengthens the basis for natural selection
in the stock. Excess egg production is
therefore desirable and perhaps essential
for the long-term viability of the stock.

NINA JONSSON

reduce the number of individuals. To be
able to regulate the harvesting of natural
populations, we need to know how the
size of the population is regulated, in
order to assess whether the harvest co-
mes instead of, or additional to, the na-
tural mortality. To study this in natural
salmon stocks, we need sets of data
amassed over many years, while recruit-
ment and environmental conditions vary.

Population regulation has been studied
for salmon in the Imsa, a small river in
Rogaland, where NINA has an admirable
research station. The upstream and
downstream migration of all the salmon,
both smolt and adults, has been studied
here continuously since 1975. The re-
sults have shown that the smolt stock in
fresh water is regulated by density-
dependent mortality factors, whereas

NINA Research Station, Ims.

1998  

the survival of older fish in the sea is limi-
ted by density-independent factors.

The density-independent mortality in the
sea means that the more smolt that emi-
grate, the more salmon, on average, will
return to the river as adults, and the bet-
ter will be the basis for catching salmon.
However, there will be annual variations
in the mortality, caused by varying living
conditions in the sea. This mortality may,
for instance, be a result of low water
temperatures, or factors that may be re-
lated to the water temperature, such as
production of prey organisms, the effici-
ency of predators and the risk of beco-
ming infected with parasites like sea lice.

NINA JONSSON

PHOTO: JON BACKER



Precipitation in Norway has become
much less acid in recent years, bringing
prospects for an improvement in fish
stocks in acidified waters, and hence less
need for liming.

Reduced acidi cation raises113 es or the sh  

In areas where local stocks have been
lost, fish may become reestablished, eit-
her by natural immigration or by being
released. Even though the water quality
is gradually becoming satisfactory, suc-
cessful immigration depends on such
factors as the ability of the species to
migrate, the distance to the closest
remaining stock and the size of that
stock, and whether physical barriers hin-
der immigration. So far, few instances
are known of fish having naturally immi-
grated into limed rivers and lakes, nor
can such immigration be
expected in the short term. Fish
are therefore being released as
acidic localities are limed. For
many years, limed lakes have
been successfully stocked with
vast numbers of brown trout.

In the last two years, NINA has
released perch into three acidic
lakes which formerly contained
perch in the Tovdal river basin in
the county of Aust-Agder. Perch
are common in southernmost
Norway, but almost half the
stocks have been destroyed by
acidification. The aim of the
experiment was to see whether
the water quality in the basin
had improved sufficiently for
perch to survive and reproduce
again. A lake that was not
acidified functioned as a refe-
rence locality, while a fifth lake
was limed prior to the release of
perch. The results showed that
the water in the acidic lakes is

LESS SULPHATE IN THE PRECIPITATION

The concentration of sulphate in the precipitation in southern
Norway has been halved in the last 25 years. However, owing
to relatively high precipitation towards the end of the 1980s,
the wet deposition of sulphate has not decreased to the same
extent. Nitrogen compounds also contribute to watercourse

still too acid for perch to survive.
However, the perch in the limed lake did
reproduce, and the reference lake also
has a good stock. The most acidified
waters in southernmost Norway will
therefore have to be limed for many
years to come if fish are to have conditi-
ons in which they can survive.

Fish stocks on the margins of acidified
areas will be the first to record an impro-
vement as acidification gradually decrea-
ses. Enhanced recruitment has already
been observed in brown trout stocks in
such locations, for instance at Vikedal in
Ryfylke. Conditions are, nevertheless,
unstable and it is too early to say whet-
her the recruitment will remain at a rela-
tively high level.

Many acidified rivers whose Atlantic
salmon stocks have been lost or reduced
have been limed in recent years, and will
need liming for an indefinite period.
NINA is monitoring young salmon and
trout stocks in many of these rivers, and
several rivers in southernmost Norway
that had lost their salmon are now
showing natural recruitment. Liming has
still not started on many formerly good
salmon rivers, and large numbers of aci-
dic lakes whose fish stocks have been
lost or damaged, have also still not been
limed. The need for liming is therefore
far greater than public funding is cur-
rently meeting.

TRYGVEHESTHAGEN

Gillnet fishing on larfjordfjellet, Sør-Varanger, north-east Norway, where flish dama-
ged by acidification have been found. PHOTO: EGIL LUND

acidification, and have not decreased in recent years. A slight
improvement in the water quality has been recorded, but it is
far less than should be expected from the reduction in emissi-
ons.



Good news

The Polar Environment Centre, with the Polaria Exhibition Centre in the foreground.
PHOTO:ARNE KARLSEN / LOKALVEIVISEREN

THE RIVER ALTA 10
YEARS ON

How did the River Alta fare following its
development for hydroelectric power?
"Altalaksen" (The Alta Salmon) is a book
reviewing the consequences for cultural

PHOTO FROM THE BOOK: JON BRÆNNE

PRIZE FOR GOOD
PRESENTATION TO THE
PUBLIC

On NINA's 10th anniversary day in
October, Jon Brænne (NIKU) was pre-
sented with the Svein Myrberget
Memorial Prize, the Foundation's prize
for popular scientific work. Short time
later he published his book "Dekora-
sjonsmaling" (Decorative Painting),
which deals with traditional painting
techniques.

ÅRSMELDING

om the Foundation
POLAR ENVIRONMENT
CENTRE
-  a national innovation
In autumn 1998, NINA•NIKU moved to
the new Polar Environment Centre in
Tromsø. NINA's Department of Arctic
Ecology and NIKUS personnel working
on landscape and the cultural environ-

life, power development and the local
environment, and arose from a confe-
rence "Altaelva 10 år etter" (The River
Alta 10 years on). It is edited by Tor F.
Næsje, NINA.

DOCTORATES AT
NINA•NIKU
IN 1998
• Annika Haugen, NIKU, defended her

doctorate on the climate in old stone
walls. The title of her thesis was
"Uppvarmning och bevarande av me-
deltida stenkyrkor" (Heating and pre-
servation of medieval stone churches).

• Erling Solberg, NINA, defended his
doctorate entitled "Variation in popu-
lation dynamics and life history in a
Norwegian moose  (Alces alces) popu-
lation: Consequences of harvesting in
a variable environment".

HOPE FOR THE
JAVA HAWK EAGLE

Nils Røv and Jan Ove Gjershaug from
NINA attended a workshop in 1998 on
the preservation of the Java hawk eagle
in Indonesia. Their results are a very im-
portant contribution to the nation's pre-
servation plan for this endangered spe-
cies. PHOTO: TORGEIR NYGÅRD
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ment have thereby joined an exciting
environment. This is the new meeting-
place in Norway for research, environ-
mental monitoring and advice on the
northern regions, the Arctic and the
Antarctic. More than 200 staff, spread
over eight institutions, represent a
major national investment on co-opera-
tion that is expected to give a substanti-
al synergetic effect.

PHOTO FROM THE BOOK TAKEN BY ROAR LUND

AGE IS NO OBSTACLE

Scientists generally love their subject and
want to continue working on it even af-
ter they retire. NIKU gets good value
from its "enthusiastic pensioners".
Several major projects can be completed
simply because researchers do not lay
down their pens when they reach 67. In
1998, we have four retired researchers,
the oldest being 81 years old.

Nils Røv tagging a Java hawk eagle with a radio
transmitter
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och Kulturvård, Göteborg Universitet. - Oslo mars.

Olstad, T.M. 1998. Gol stavkirke og Cappelen stug-
gu, vurdering av dekor. - Workshop for konserva-
torstudenter, andra årskursen på konservatorpro-
grammet med inriktning mot måleri och tråkon-
servering. - Institutionen för Miljöveten-skap och
Kulturvård, Göteborg Universitet. - Norsk Folke-
museum, Oslo, mars.

Olstad, T.M., Grytli, E. & Opsal. A. 1998. Norwegian
wood - The 8th International Course on Wood
Conservation Technology. - Oslo, juni.

Olstad, T.M. 1998. Introduction to the restoration of
the interior paintings in Uvdal stavechurch. - The
8th International Course on wood Conservation
Technology 1998. - Uvdal, juni.

Olstad, T.M., Gjertsen, R., Lorne, A. & Wadum, J.
1998. Workshop on Polychrome wood. - The 8th
International Course on wood Conservation
Technology 1998.- Oslo, juni.

Olstad, T.M. & Solberg, K. 1998. Eight seventeenth-
century decorative paintings - one painter? - IIC
Dublin Congress, september.

Petersål, A. 1998. Avfall i parti och minut.
Avsåttningsmönster för avfallsmaterialet från låns-
herreresidenset i Trondheim. - Forskerseminar i
Middelalderarkeologi ved Universitetet i Lund, juni.

Peters&I, A. 1998. Patterns of refuse disposal from
the District Governor's residence in Trondheim. -
Den XX Nordiske Arkeologikongressen, august.

Peters&I, A. 1998. Mytji lys og mytji varme (og en
god del øl). Föråndringar i boende under senme-
deltid och nyare tid (ca 1400-1650). - Hus-
forskningsgruppen, NTNU Arkeologisk Institutt,
desember.

Reinar, D.A. 1998. Kulturminneforvaltningens rolle
og muligheter tidlig i planleggings-prosessen. -
Workshop om kulturmiljøet i miljøkonsekvensut-
redninger. Oslo, mai.

Sellevold, B.J. 1998. Søgnefunnet: De hittil eldste
levninger av mennesker i Norge. - 3. Nordiske
Seminar om Biologisk Antropologi (Clara Lach-
mann Symposium 1998), Rettsmedicinsk Institut,
København Universitet, januar.

Sellevold, B.J. 1998. Skjelettforskning som nasjonal
oppgave i NIKU. - NIKUs fagseminardager, april.

Sellevold, B.J. 1998. Tannforhold blant pictere og vi-
kinger på Orknøyene. - Konferansen Tand för
tand - ett symposium om samarbete odontologi-
arkeologi. Lunds Universitet, Arkeologiska Insti-
tutionen, mai.
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Storsletten, 0. 1998. Norges Kirker. - Seminar om
Islands Kirker. Reykjavik, Island, januar.

Storsletten, 0. 1998. Dendrokronologisk datering av
den grindbygde løa på Titland i Lindås kommune.
- Seminar Grindbygde hus i Vest-Norge. Bergen,
mars.

Storsletten, 0. 1998. Storøen i middelalderen og hva
vi vet om gården så langt. - Seminar Anlegget
Storøen i Hole kommune. Storøen, april 1998.

Ulriksen, E. 1998. To bydeler i Tønsberg, sammenlig-
ning ut fra funksjonsanalyse. - Innlegg SIP-fagse-
minar, Norske middelalderbyer. - NIKU, Oslo,
16.april.

Ulriksen, E. 1998. Båtgrav som kilde. Konstruksjon
og rekonstruksjon av båt fra Vikingtid. - Innlegg
ved internasjonal konferanse «Månniskor och bå-
tar i Norden». - Sjöhistoriska Museet, Stockholm:
29.mai.

AnnetlOther
Egenberg, I. M., Heron, C. & Ruthenberg, K. 1998.

Viking- and Middle Age Tars from Norwegian
ships. - Poster presented at 31st International
Symposium on Archaeometry. Budapest, april/-
mai.



2. Populærvitenskapelig formidling/Popularscientific communication

Populærvitenskapelige publikasjoner/Pub/ications

Brænne, J. 1998. Dekorativ Malerkunst. Marmo-
rering, Ådring, Lasering, Patinering, Struktur-
maling og Sjablon- og Strekdekor. - N.W. Damm
& Sønn NS, Oslo. 284 s.I11.

Brænne, J. 1998. Lim og emulsjon - et bokutdrag. -
1: Maleren, nr.6 1998. S. 12-17 ill.

Brænne, J. 1998. Frihåndsdekor - et bokutdrag. - I:
Maleren, nr.7 1998. S.26-32 ill.

Brænne, J. 1998. Frodig Fortid. Om dekorativt ma-
leri i Norge. - I Interiør-Magasinet nr. 1. 1998:60-
73 med

Christophersen, A. & Molaug, P. B. 1998. Om å bo i
byen i middelalderen. - NINA•NIKU Årsmelding
1997: 13.

Eldal, J.C. 1998. Frogner kirke. Bygningshistorien. -
1: Frogner menighet og bydel gjennom 100 år. -
Jubileumsskrift ved Frogner menighets 100-års
jubileum. - Frogner menighetsråd, Oslo: 49-62.

Gundhus, G. 1998. Mytji lys og mytji varme? - I
Stiften nr. 2 1998. NINA-NIKU Trondheim: 6-7.

Hoff, A. M. 1998. Norges Kirker i Bjørgvin. - I
Stiftsnytt, Bjørgvin bispedømmeråd og Bjørgvin
biskop, nr. 2. 2 s.

Fakta-ark/Fact sheets
1998- 2. Om konservering og restaurering av

1700-talls maleri i Vevelstad kirke.

1998- 4. Om skader på kulturlag i middelalderbyer.

1998- 7. Om klima i stavkirker.

1998-12. Om arbeidsstyrke og parasittinfeksjoner
ved erkebispesete i Trondheim

1998-15. Om status for fredede kulturminner i
Trondheim og Tromsø

1998-16. Om konservering av Olavsklosteret i Oslo

1998-17. Om konservering og restaurering av
Altertavlen i Førde kirke

1998-20. Om to båtvrak fra 1600-tallet funnet på
Sørenga i Oslo

1998-22. Om arkeologiske utgravninger av
Vestfrontplassen i Trondheim

1998-24. Om armbrøstproduksjon i Erkebispe-
gården i Trondheim

Hoff, A.M. 1998. Endeløs kirkekartlegging. - I Vårt
Land, 2 s. 17.mars.

Hommedal, A.T. 1998. Pilegrimsmerke og pile-
grimsferd. - I Ågotnes, A. (red.): Tingenes tale.
Funn fra Bergen og Vestlandet 1000-1600. -
Bryggen Museum, Bergen 1998:30-33.

Hommedal, A.T. 1998. Myntens verdi. - I Ågotnes,
A. (red.): Tingenes tale. Funn fra Bergen og
Vestlandet 1000-1600. - Bryggen Museum,
Bergen 1998: 112-115.

Holm-Olsen, 1.M. 1998. Fornminneregisteret og
økonomisk kartverk. - I Ottar 221, 22-24.

Hommedal, A.T. 1998. Eit klokkestøypingsanlegg
frå mellomalderen på Sola. -1 Bakkevig, S. (red.):
Frå haug ok heidni. Nr. 2 1998. - Stavanger 1998:
3-10.

Jensenius, J.H. 1998. Min kulturopplevelse:
Stavkirken. -1 Stiften, nr.2.

Jensenius, J.H. 1998. Kirkestedet Ringebu. - I
Nerlien, Lars (red): Ringebu stavkyrkje. Sogne-
kirken i form og funksjon gjennom 900 år. -
Ringebu 1988:5-15.

Foredrag -  Omvisninger/Lectures -Guided tours
Brendalsmo, A.J.1998. Fra Tjølling til Holt - Hvorfor

ble det bygd steinkirker på 1100-tallet? - Fore-
drag i Bamble Historielag, september.

Brendalsmo, A.J. 1998. Gravhaugene og forfedre-
ne, de levende og de døde. - Foredrag i Tønsberg
Historielag. oktober.

Brænne, J. 1998. Norsk fargetradisjon og interiører.
- Foredrag AHO. Oslo.

Brænne, J. 1998. Eksteriørfarger og materialtradi-
sjon på norske trehus. - Foredrag. Avdeling for
Landskapsarkitektur, NLH. Ås.

Brænne, J. 1998. Ekskursjon og workshops. - The
International Course in Wood Conservation
Technology. - Oslo, juni-juli.

Brænne, J. 1998. Hvordan ta vare på Norge? De his-
toriefortellende elementene i kulturminnene er
ofte nærmere enn du tror. - Foredrag på Verdens
Kultur- og Naturarv, lærerseminar på Røros, au-
gust.

Brænne, J. 1998. Dekorasjonsmaleriet illusjon eller
virkelighet. - Foredrag på Kulturminnedagen
1998. - Musea i Nord-Østerdalen, Ramsmoen,
Tynset, september.

Brænne, J. 1998. Dekorasjonsmaleriet i Norge gjen-
nom historien. - "Maleren's" 40-års jubileumsse-
minar. Oslo september.

Brænne, J. 1998. Veiledning og undervisning under
arbeid i kirker i Rogoz, Barsana, Calinesti, Leud,
Desesti og Surdesti. - Distemper paint in the chur-
ches in Maramures, Rumania. Workshop and
symposium for Rumanian conservators. - Mara-
mures, Romania, september.

Brænne, J. 1998. Tradisjonelle overflatebehandling-
er og materialer brukt på norske trehus. -
Kulturvernseminar "Kommunenes ansvar i for-
hold til kulturminnevernet", Fortidsminne-
foreningen avd. Oppland. - Toten Økomuseum,
oktober.
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Molaug, P.B. 1998. Romerike og Oslo i middelalde-
ren. - Romerike Historielags Årbok XIX 1998, 89-
107.

Nordeide, S. W., Lunde, Ø. & Ekroll, 0. 1998. «Vi
må ringe Lysaker!» - I Trondhjemske Samlinger,
1998: 55-66.

Norsted, T. 1998. «Den åpne og lukkede dør» i
Vevelstad kirke. - I Årbok for Helgeland, 29. årg.,
1998. Helgeland Historielag, Mosjøen: 31-37.

Reed, S. 1998. De arkeologiske undersøkelsene. - I
Vernebygget over Hamar Domkirkeruin. -
Statsbygg brosjyre Ferdigmelding nr. 555/1988:
6-8.

Seip, E. & Storsletten, 0. Røtter og skudd: En sam-
tale med Arne Berg og Håkon Christie om norsk
bygningsforsknings historie. - I Arkitektur i
Norge: Norsk Arkitekturmuseums årbok for
1998.

Stein, M. 1998. "Gud til Ære og Kirken til Pryd". -
NINA•NIKU Årsmelding 1997: 10.

Storsletten, 0. 1998. Kirker og kirkekunst på Island
og i Norge. - N1NAsNIKU Årsmelding 1997: 12.

Brænne, J. 1998. 1. Farger/dekor overflater. Materi-
aler og teknikker. 2. Ubehandlet trevirke. 3. Tjære
og tjærestoffer. 4. Innendørs maling og sparkel.
5. Dokumentasjon og fargeundersøkelser. -
Forelesninger "Videreutdanning av lærere i vide-
regående skole. Byggfag, bygningsvern" på
Høgskolen i Sør-Trøndelag, november.

Brænne, J. 1998. 1. Utvendig overflatebehandling
av museumsbygninger. Valg av løsninger, etikk,
tradisjon og materialer. 2. Innvendig overflatebe-
handling av museumsbygninger. Valg av løsning-
er, etikk, tradisjon og materialer. - Forelesninger
på Norsk Museumsutviklings kurs for museum-
stilsatte i Aust- og Vest-Agder samt i Hordaland:
"Bevaring og forebyggende konservering". -
Kristiansand og Bergen, oktober og desember.

Brænne, J. 1998. Evaluering av interiørene på Gimle
Hovedgård, Kristiansand. Skadevurdering og for-
slag til tiltak. - På: Norsk Museumsutviklings kurs
for museumstilsatte i Aust- og Vest-Agder:
"Bevaring og forebyggende konservering." -
Kristiansand, oktober.

Brænne, J. 1998. Evaluering av diverse interiører og
objekter på Gamle Bergen. Skadevurdering, pre-
ventive tiltak og vurdering av nedbrytingsfaktore-
ne. - Norsk Museumsutviklings kurs for museum-
stilsatte i Hordaland: "Bevaring og forebyggende
konservering." - Bergen, desember.

Christie, H. 1998. Stavkirkene i Valdres. - Foredrag
ved åpning av stavkirkemuseet ved Volbu kirke i
Valdres, februar.

Christie, H. 1998. Norske stavkirker. - Foredrag i
Holmen kirke i Asker, mars.

Christie, H. 1998. Nore og Uvdal stavkirker. -
Omvisning for Collegium Medievale, juni.

Christie, H. 1998. Kulturminner i Nord-Østerdal. -
Omvisning for Det norske Videnskapsakademi,
september.



Christie, H. 1998. Gamle Aker kirke i Oslo. -
Omvisning for Vinderen eldresenter, Oslo, sep-
tember.

Christie, H. 1998. Byggverk som historiske kilder. -
NINA-NIKU jubileumsseminar i Trondheim, okto-
ber.

Christie, H. 1998. Ål stavkirke. - Foredrag ved åp-
ningen av Ål stavkirkemuseum, Ål i Hallingdal,
desember.

Christie, S. 1998. Gamle altertavler i norske kirker. -
Åpent forum i Katakomben, Oslo februar.

Christie, S. 1998. Nore og Uvdal stavkirker. -
Omvisning for Collegium Medievale, juni.

Christie, S. 1998. Kulturminner i Nord-Østerdal. -
Omvisning for Det norske Videnskapsakademi,
september.

Eldal, J.C. 1998. Slottsarkitektens Tysklandsreise
1837. Et vendepunkt i norsk arkitekturhistorie. -
Foredrag. - Norsk Folkemuseum, juni.

Eldal, J.C. 1998. Sveitserstilen. Europeisk byggestil
med mange røtter. - Foredrag. - Norges Forsk-
ningsråds kunstforening, oktober.

Egenberg, I.M. 1998. Fremstilling og bruk av tjære i
middelalderen og nyere tid. - Poster og innled-
ning på Kulturminnedagen. - Oslo, september.

Gundhus, G. 1998. Konservering og restaurering av
altertavlen i Førde kirke. - Foredrag i Førde kirke,
april.

Helliksen, W. 1998. Jernalderboplassen på Skul-
berg, Spydeberg kommune i Østfold. - Foredrag
og omvisning.

Hauglid, L. 1998. Konservering av kalkmaleriet
Fuglefrisen. - Omvisning i Olavsklosteret, Kultur-
minnedagen. - Oslo, september.

Hommedal, A. T. 1998. Tjære og kalk i middelalde-
ren og i nyere tid. - Innledning på Kultur-
minnedagen - Bryggen Museum, Bergen, sep-
tember.

Hommedal, A. T. 1998. I Erkebiskopens hallar. -
Omvising i Erkebispegården i Trondheim i regi av
Museet i Erkebispegårde, oktober.

Molaug, P. B. 1998. Mariakirken, Kongsgården og
Clemenskirken. - Oslo Middelalderfestival, juni.

Molaug, P.B. 1998. Middelalderens Oslo. - Om-
visning for Christianienserne, juni.

Molaug, P.B. 1998. Middelalderens Oslo. - Om-
visning for Universitetet i Oslo, skandinavisk ad-
ministrasjonsmøte, juni.

Molaug, RB. 1998. Gammelt håndverk i en ny tid.-
Introduksjon på Kulturminnedagen. Oslo, sep-
tember.

Molaug, RB. 1998. Middelalderens Oslo. - Om-
visning Klassisk forening, Universitetet i Oslo,
september.

Molaug, RB. 1998. Oslo - Byen som levde av lan-
det. Norge i høymiddelalderen. -Stiftelsen Akers-
hus Festning for Kunst og Kultur, Skoleetaten i
Oslo, november.

Nordeide, S.W. 1998. Utgravningene i Erke-
bispegården. - Omvisning for Museet i Erkebispe-
gården, mars.

Nordeide. S.W. 1998. Omvisning i Erkebispegården
for Det Norske Arkeologmøtet (NAM). oktober.

Peters&I, A. 1998. Den arkeologiske utstillingen i
museet i Erkebispegården, Trondheim. - Om-
visning for studenter i kunsthistorie ved NTNU,
oktober.
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Reinar, D.A. 1998. Kulturminner og kulturmiljø i
konsekvensutredninger. - Forelesning. Plan- og
bygningsloven. Internt kurs hos Riksantikvaren,
mai.

Seip, E. 1998. Arkitekt Chr. H. Grosch og Oslo. -
Omvisning i Oslo for pressen i anledning bygge-
prosjekt for Norsk Arkitekturmuseum. - Sendt i
NRK, mars.

Sellevold, B.J. 1998. Søgnefunnet: De hittil eldste
levninger av mennesker i Norge. - Foredrag på
Rettsmedisinsk Institutt, Rikshospitalet, Oslo, fe-
bruar.

Storsletten, 0. 1998. Norges Kirker. - Fordedrag i
Nationalmuseet på Island, Reykjavik, januar.

Storsletten, 0. 1988. Norske stavkirker. - Foredrag
ved Høgskolen i Sør-Trøndelag, Trondheim, no-
vember.

Ulriksen, E. 1998. Middelalderbyen/Slottsfjellet
(Tønsberg). - Omvisning i forbindelse med
«Nordisk Seilas». - Tønsberg kommune/Kultur-
kontoret, juni.

AnnetlOther
Berntsen, H., Egenberg, I-M. & Hauglid, L. 1998.

Tjære og kalk i middelalderen og nyere tid.
Postere til Kulturminnedagen 1998. - NIKU.



Publikasjoner og annen formidling 1998

NINA

Internasjonale publikasjoner/Internationalpublications
(Publikasjoner merket med * er publisert i internasjonale journaler på ISI Citation Databases Journal List)

*Amundsen, P.-A., Staldvik, F.J., Reshetnikov, Y.S.,
Kashulin, N., Lukin, A., Bøhn, T, Sandlund, O.T. &
Popova, O.A. 1998. Invasion of vendace
Coregonus albula  in a subarctic water course. -
Biological Conservation (in press).

Andersen, R., Duncan, R & Linnell, J.D.C. (eds)
1998..European roe deer: the biology of success.
- Scandinavian University Press, 376 pp.

Ande:rsen, R., Gaillard, J.M., Liberg, 0. & San Jose,
C. 1998. Variation in life history parameters. - s.
285-308 i Andersen, R., Duncan, R & Linnell,
J.D.C. (eds.) European roe deer: the biology of
success. Scandinavian University Press.

*Andersen, R. & Linnell, J.D.C. 1998. Ecological cor-
relates of juvenile mortality in roe deer in a pre-
dator-free environment . - Can. J. Zool. (in press)

*Anderson, W.G., Booth, R., Beddow, T.A., Mc-
Kinley, R.S., Finstad, B., Økland, E & Scruton, D.
1998. Remote monitoring of heart rate as a mea-
sure of recovery in angled Atlantic salmon, Salmo
salar (L.). - Hydrobiologia 371/372: 233-240.

Anon 1998. (Hansen, L.R co. author). Report of the
workshop on setting conservation limits for sal-
mon in the northeast Atlantic. - I.C.E.S. C.M.
1998/ACFM:13. 45 pp.

Anon. 1998. (Hansen, L.P. co-author). Report of the
working group on north Atlantic salmon. -
1.C.E.S. C.M. 1998/ACFM:15. 293 pp.

Anon. 1998. (Hansen, L.P. co-author). Report of the
study group on ocean salmon tagging experi-
ments with data logging tags. - I.C.E.S. C.M.
1998/G:17. 32 pp.

Bang Søfting, G., Benneh, G., Hindar, K., Walløe, L.
& Wijkman, A. (Eds) 1998. The Brundtland
Commission's Report - 10 years. - Scandinavian
University Press, Oslo. 234 pp.

Becher, G., Jensen, A.J., Zubchenko, A., Haug, L.S.,
Hvidsten, N.A., Johnsen, B.O. & Kashin, E. 1998.
Dioxins and non-ortho PCBs in Atlantic salmon,
Salmo salar, from major Norwegian and Russian
rivers. - Organohalogen Compounds 39: 427-
430.

*Bekkby T. & Bjørge, A. 1998. Variation in stomach
temperature as indicator of meal size in harbor
seals, Phoca vitulina. -  Marine Mammal Science
14(3): 627-637.

*Bekkby T. & Holand, B. 1997. A temperature sen-
sitive acoustic transmitter for remote monitoring
of stomach temperature in aquatic endotherms. -
Sarsia 81(1): 77-80.

Bekkby, T. & Bjørge, A.J. 1995. Variation in stomach
temperature as indicator of meal size in harbour
seal, Phoca vitulina. - Mar. Mamm. Comm. Int.
Counc. Expl. Sea, CM 1995/n: 12.

*Bevanger, K. 1998. Biological and conservation as-
pects of bird mortality caused by electricity power
lines: a review. - Biol. Conserv. 86: 67-76.

Bevanger, K. 1998. Woodpeckers, a nuisance to
energy companies. - Fauna norv. Ser. C. Cinclus
20: 81-92.

Bevanger, K. & Brøseth, H. 1998. Body temperature
changes in wild-living badgers  Meles meles
through the winter. - Wildl. Biol. 4: 97-101.

Bevanger, K. & Gjershaug, J.0. 1998. Wildlife
Report. - Mangde Chhu. Hydroelectric Project.
Division of Power, Ministry of Trade and Industry,
Bhutan. Joint venture Statkraft Engineering as,
NODE and NIVA.

Bevanger, K. & Overskaug, K. 1998. Utility structu-
res as a mortality factor for raptors and owls in
Norway. - Holarctic Birds of Prey: 381-392.

Bjerke, T., Reitan, 0. & Kellert, S.R. 1998. Attitudes
toward wolves in southeastern Norway. - Society
and Natural Resources. Vol. 11: 169-178.

*Bjørn, RA. & Finstad, B. 1998. The development of
salmon lice (Lepeophtheirus salmonis) on
ally infected post smolts of sea trout  (Salmo trut-
ta). -  Can. J. Zool. 76(5): 970-977.

Bjørn, RA. & Finstad, B. 1998. The physiological ef-
fects of salmon lice infection on sea trout post
smolts. - Nordic. J. Freshw. Res. 73: 60-72.

Blanc, A., Attia, J. & Yoccoz, N.G. 1998. Etude des
populations fraNaises d'Escargots de Bourgogne
(Helix pomatia  L.). - Rapport final Ministere de
l'Environnement, Paris, France. Mars 1998.

*Brodeur, J.C., Ytrestøyl, T., Finstad, B. & McKinley,
R.S. 1998. Increase of heart rate without elevati-
on of cardiac output in adult Atlantic salmon
(Salmo salar) exposed to acidic water and alumi-
nium. - Can. J. Fish. Aquat. Sci., in press.

*Christie, H., Fredriksen, S. & Rinde, E. 1998.
Regrowth of kelp and colonization of epiphyte
and fauna community after kelp trawling at the
coast of Norway. - Hydrobiologia 375/376: 49-58.

*Courchamp, F., Yoccoz, N.G., Artois, M. & Pontier,
D. 1998. At-risk individuals in Feline Immuno-
deficiency Virus epidemiology: Evidence from a
multivariate approach in a natural population of
domestic cats  (Felis catus). -  Epidemiology and
Infection 121: 227-236.

Dahle, B., Sørensen, 0.J., Wedul, E.H., Swenson,
J.E. & Sandegren, F. 1998. The diet of brown be-
ars  Ursus arctos in central Scandinavia: effect of
access to free-ranging domestic sheep Ovis aries.
- Wildl. Biol. 4: 147-158.

*Dalhaug, L., Tombre, I.M. & Erikstad, K.E. 1996.
Seasonal decline in clutch size of the Barnacle
Goose in Svalbard. Condor 98: 42-47.

Dover, J. & Fry, G. 1998. Destructuring the compo-
nents of hedge; the effects on landscape connec-
tivity for butterflies. - .1. Landscape Ecology.
(Submitted)

Dramstad, W.E., Fjelstad, W. & Fry, G. 1998.
Landscape indices: usefull tools or confusing

numbers? - Procediings of the European
International Association of Landscape Ecology
Conference Key Concepts in Landscape Ecology,
Preston, UK.

Einum, S. & Fleming, I.A. 1998. Genetic divergence
and interactions in the wild among juvenile nati-
ve, farmed and hybrid Atlantic salmon (Abstract).
- s. 31-32 i Youngson, A.E, Hansen, L.R &
Windsor, M.L. (eds.) Interactions between salmon
culture and wild stocks of Atlantic salmon: the
scientific and management issues. Report of an
ICES/NASCO symposium. Norwegian Institute for
Nature Research, Trondheim, Norway.

*Erikstad, K.E., Fauchald, R Tveraa,T. & Steen, H.
1998. Regulation of parental investment in long-
lived birds; the effect of environmental variability.
- Ecology 79: 1781-1788.

*Erikstad, K.E., Tveraa, T. & Bustnes, J.0. 1998. The
significance of egg size variation and laying posi-
tion on early chick growth in the common eider
Somateria mollissima. -  J. Avian Biology 29: 3-9.
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