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Abstract 

The purpose of this research was to look at how geoscientists seek information. A 

group of nine geoscientists working in the private and public sectors were studied. 

Qualitative research methods were used and data collected by recording and 

transcribing open interviews. The data were analysed using open and closed 

coding. One participant observation took place in a specialist library used by 

geoscientists. The results suggest that the geoscientists needed information to 

perform tasks arising from work projects, and that some also sought information 

to keep current and broaden their professional knowledge. Individuals had 

different information needs and behaviour, but characteristics common to the 

group were identified. They used sources and channels which included reports, 

books, journal articles, databases, web pages, and people. Sources and channels 

were probably selected because they were quick to use, familiar, and expected to 

hold the required information. The geoscientists appeared confident about their 

seeking abilities, and unsuccessful information seeking was regarded as a 

temporary setback. Observed behaviour was compared to published models of 

information seeking behaviour. The group was small and a wide variation of 

behaviour precludes generalising from the results. Further qualitative research 

might explore how information seeking relates to individual tasks.  
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Útdráttur 

Markmiðið með þessari rannsókn var að fá vitneskju um hvernig upplýsingaöflun 

jarðvísindamanna fer fram. Níu jarðvísindamenn úr ríkisstofnum og 

einkafyrirtækjum voru rannsakaðir. Notaðar voru eigindlegar rannsóknaraðferðir 

og gögnum safnað með opnum viðtölum sem voru tekin upp á stafrænt 

upptökutæki og afrituð. Gögnin voru kóðuð með opnum og lokuðum kóðum. Ein 

þátttökuathugun var framkvæmd á sérfræðibókasafni sem þjónar 

jarðvísindamönnum. Niðurstöðurnar benda til þess að jarðvísindamennirnir leiti 

upplýsinga sem nýtist þeim í verkefnum en sumir sæki einnig upplýsingar til þess 

að viðhalda eða bæta fagþekkingu sína. Einstaklingarnir höfðu mismunandi 

upplýsingaþarfir en sameiginleg einkenni voru greind. Þeir nota ýmsar 

upplýsingalindir og upplýsingaleiðir (sources and channels) þ.m.t. skýrslur, 

bækur, greinar úr fagtímaritum, gagnabanka, vefsíður og fólk. 

Upplýsingalindirnar og upplýsingaleiðirnar urðu líklega fyrir valinu því þær voru 

fljótlegar í notkun, kunnuglegar og líklegar til að innihalda upplýsingarnar sem 

sóst var eftir. Jarðvísindamennirnir virtust öruggir um hæfni sína til að leita 

upplýsinga og þeir litu á árangurslausa upplýsingaleit sem skammtíma vandamál. 

Greind hegðun var borin saman við áður birt líkön um upplýsingaleit. Hópurinn 

var lítill og mjög breytileg hegðun í upplýsingaleit kemur í veg fyrir að það megi 

yfirfæra niðurstöðurnar á jarðvísindamenn almennt. Hægt væri að gera 

viðbótarannsóknir sem beindist að tengslum milli upplýsingaleitar og einstökum 

starfsþáttum (tasks) í viðfangsefnum jarðvísindamanna. 
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1 Introduction 
 

 

 

 

 

 

 

 

 

 

Information literacy has been defined as “knowing when and why you need 

information, where to find it, and how to evaluate, use and communicate it in an 

ethical manner” (CILIP, 2009). This thesis is concerned with the “where to find 

it” part of being information literate. All professionals are expected to be 

information literate and geoscientists are no exception. In the last ten years major 

changes have taken place in information access and retrieval, and particularly so 

in Iceland where geographical isolation has ended and been replaced by a virtual 

proximity to information sources. Information is now rapidly exchanged via the 

Internet and appears almost unlimited in volume. The Icelandic Consortium for 

electronic subscriptions, Landsaðgangur, which began in 1999 (Hvar.is, 2008), 

offers open access to many international journals in the geosciences. Other 

published literature is freely available, and easily found, on search engines such as 

Google which was established in 1998 (Google, 2009). 

The last ten years have seen changes in the work environment for many 

geoscientists in Iceland. Orkustofnun, the National Energy Authority, was one of 

the largest employers of geoscientists. In 1997 Orkustofnun was divided in order 

The nicest child I ever knew 

Was Charles Augustus Fortescue 

He sought, when it was within his power, 

For information twice an hour 

 

From:  

Charles Augustus Fortescue - Who always did right, 

and so accumulated an immense fortune (Belloc, 1923). 
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to separate research activities from government advice and administration 

(Orkustofnun, n.d.). The separation was completed in 2003 when a new 

organisation, Íslenskar Orkurannsóknir (Iceland GeoSurvey, ÍSOR) was formed. 

ÍSOR is a self-financing, non-profit making government organisation which 

operates on the private market in competition with private companies (ÍSOR, 

n.d.). ÍSOR is probably the largest single employer of geoscientists in Iceland but 

there are also many geoscientists working for private companies and Orkustofnun 

still employs a few. The aim of this research was to look at how geoscientists 

working for public and private organisations seek information. 

 

1.2 Reasons for the research 

Published studies of information seeking by scientists are usually studies of 

academics or government employees. Geoscientists were included in a study by 

Pálsdóttir (1999) which explored how scientists seek information and access 

references. As stated above, the intervening years have changed both the 

information and the work environments. Pálsdóttir looked at scientists working 

for government institutions and focused on their access to information published 

in international journals. This study was designed to look at geoscientists in the 

new situation where a government organisation competes with private companies 

for research-based contracts. International journals are amongst the sources used 

by professional geoscientists but may not be the most important. This research 

was intended to include all the information sources and channels used by the 

geoscientists.  

 

1.2 Research questions and method 

The aim of the research was to look at how geoscientists seek the information that 

they need for their daily work. In particular, what choices do they make about 

where to look for information and how do they feel about their ability to find the 

information which they need? Three research questions were set out at the start of 

the study: 
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1. What kinds of information sources and information channels do the 

geoscientists use for their work? 

2. What influences their choice of information sources and channels? 

3. How do geoscientists feel about their ability to find the information they 

seek? 

 

Qualitative research methods were used and open interviews were taken 

with nine geoscientists from five different workplaces. Four geoscientists worked 

for government organisations, four for private engineering firms, and one was 

working as an independent consultant. All had a BSc in either geology or 

geophysics and eight of them had studied for a further degree. The group included 

geologists, geophysicists, engineering geologists and a glaciologist. In order to 

understand more about the information world of this group another qualitative 

research method was used: that of participant observation. A specialist library is 

attached to one of the government organisations in the study and it also provides 

an information service to the public, including private-sector geoscientists. One of 

the librarians was observed at work answering requests for information and 

ensuring that information could be easily found in the future. 

 

1.3 Outline of the thesis 

The thesis is comprises five chapters, of which this introduction forms the first. 

Chapter 2 reviews some of the published literature about information seeking. 

Information seeking is defined and examined from different viewpoints. The 

selected literature covers information seeking by scientists in general and 

geoscientists in particular. Various models of information seeking behaviour are 

compared and the factors which control selection of information sources are 

considered. Pálsdóttir’s (1999) research is briefly described and finally the limits 

to what is meant by information seeking are reviewed. 



12 

 

Chapter 3 reports on the methodology behind this research and the 

methods used to collect data. The principles behind a qualitative approach are 

explained and the methods of collecting data by open interview and participant 

observation are described. The research questions are re-stated and the methods 

used in this study are explained in detail. The nine geoscientists who were 

interviewed are described briefly. 

In chapter 4 the findings of the research are reported. The backgrounds of 

the participating geoscientists are considered in more detail and three main themes 

which emerged from the data are presented and supported by the words of the 

geoscientists themselves. The findings from the participant observation are 

included here, and other facets of information seeking which are relevant to the 

study are also discussed. Finally the findings are summarised in the context of the 

three research questions. 

The last section of this thesis, chapter 5, discusses the findings and 

answers the research questions. The relationship between information seeking and 

tasks is discussed, and the information seeking models from chapter 2 are 

considered in the light of the findings. Finally the research is assessed and 

possible alternative approaches are considered. 
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2 Literature review 

The purpose of this chapter is to provide a foundation for the research which is 

presented later. Information seeking is defined and then examined from two 

different points of view. The first view point is that information seeking is a 

simple process of locating and accessing an object and the second point of view is 

that information seeking is a complicated process which is defined by the 

environment of the seeker. Some general models of information seeking are 

discussed. The models which are presented complement each other and are 

believed to shed light on the information seeking behaviour which was observed 

in this study. Some of the factors which can affect information seeking behaviour 

are considered, in particular accessibility as perceived by the user. One study of 

the information seeking behaviour of scientists in Iceland included a few 

geoscientists, so it was of particular interest even though it took place in a 

technologically different information environment. Finally, the original definition 

of information seeking is reconsidered and found to be slightly too narrow in 

some respects. 

 

2.1 Information seeking  

Information seeking behaviour is part of the broader subject of human information 

behaviour. It was defined by Wilson as “the purposive seeking for information as 

a consequence of a need to satisfy some goal” (2000, p. 49). Wilson said that 

information behaviour was “the totality of human behavior in relation to sources 

and channels of information, including both active and passive information 

seeking and information use” (p. 49). Taylor defined information behaviour as 

“the sum of activities through which information becomes useful” (1991, p. 221) 

and in his definition  “activities imply active search resulting from an area of 

doubt or more specifically a recognized problem” (p. 221)  and “useful implies 
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ways of resolving a problem through clarification, alteration, or actual solution as 

a result of information gained” (p. 221). Taylor’s definition of information 

behaviour is therefore slightly more restricted than Wilson’s and is closer to the 

latter’s information seeking behaviour.    

Early studies focused on the system offering the information, and research 

was aimed at meeting users’ needs by offering more information and better access 

to it. Traditional user studies were quantitative and frequently consisted of 

questionnaires which could be statistically analysed (Ellis, 1993). Wilson (2008) 

wrote that library and information studies research began to change in the late 

1970s, becoming more academic and theoretical in nature. Specific theories of 

information use did not, however, appear until the 1980s (p. 459).  

Wilson (2008) said information research has become disconnected from 

the world in which information is used. He identified 34 papers, published for the 

2006 Information Seeking in Context conference, as being about information 

behaviour. Only five were concerned with information behaviour in the world of 

work, and the remaining 29 were about theoretical approaches. Wilson suggested 

that there has been a move from publishing papers which relate to practitioners 

trying to improve services, to papers about information behaviour as an academic 

subject. The following sections reflect this divide in approach but emphasis is 

given to papers which relate to information seeking in the working environment. 

 

2.2 “Traditional” information seeking studies 

Bichteler and Ward (1989) took a traditional approach when studying the 

information seeking behaviour of geoscientists. They interviewed 56 geoscientists 

in the United States of America and included people from private and public 

organisations as well as academics. The interviews consisted of questionnaires 

about which information sources and channels the geoscientists used, and ended 

with open questions about the individuals’ attitudes to various aspects of 

information seeking.  

According to Bichteler and Ward (1989) the geoscientists spent an average 

of four hours per week seeking information. The interviewers identified several 
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methods of information seeking and personal contacts were found to be important. 

Geoscientists in private firms said that they talked to fellow employees when they 

needed information, and academic geoscientists mentioned approaching 

colleagues. Bichteler and Ward found that geoscientists depended less on 

bibliographic database searching than other scientists, preferring to read journal 

indexes and follow-up references. They used a library for consulting journals and 

to request interlibrary loans, which could take up to six weeks to arrive. Journals 

were accessed both by personal subscription and by browsing in the library. The 

main cause of frustration in information seeking was found to be time: time 

required for seeking information and time delays in physically accessing the 

information. 

Geoscientists were included in a second study (Hallmark, 2004) which 

compared citation data from 1998 and 2002. Hallmark found that the advent of the 

Internet had changed information gathering habits. Online journals had become 

widely available around 2000 but the geoscientists still needed access to older 

journals which were not always available online. The geoscientists were no longer 

concerned about time spent seeking or accessing information but they were 

concerned that they browsed less and so were unlikely to find references by 

serendipity. 

In the period of about fifteen years which separates the two studies 

discussed above, physical conditions for information seeking had changed 

noticeably. Both studies concentrated on information as provided in the form of 

journals, with no attempt to understand why the geoscientists were seeking 

information. Taylor (1991, p. 5) wrote about “information use environments” by 

which he meant an approach to information behaviour which takes into account 

the context within which the user is working. 
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2.3 Information seeking from the viewpoint of the seeker 

 

2.3.1 Information use environments 

Taylor (1991) said that information transfer can be studied in three different ways. 

One way is what he called a technological approach which considers the size, 

function and content of information systems. A second approach is to look at the 

way information is classified and indexed; he called this the content-driven 

approach. Taylor advised that a third approach was needed, one which looked at 

the user and their use of information. Taylor wanted to bridge a perceived gap 

between information users and their environments, and the professional world of 

information specialists.  

Although Taylor (1991) said that it was important to address more than the 

information systems themselves, he was not concerned with the behaviour of 

individual users. He regarded information users as a population composed of 

various groups, each with different information needs and behaviour. Taylor 

wrote that it was important to consider information as perceived by the user, 

referring to Dervin and Nilan’s paradigm shift in which the information system is 

seen only from the viewpoint of the user (Dervin & Nilan, 1986, as cited in 

Taylor, 1991, p. 221).  

As stated in section 2.1, Taylor’s (1991, p. 221) definition of information 

behaviour included the idea that it was purpose-driven. He said that it was 

influenced by four factors which were dependent on the information use 

environment: 

 The suppositions made by a group of people about their work. It is possible for 

an individual to belong to more than one group, for example an engineer 

might also be seen to belong to a group of older persons. The engineer might 

show information behaviour which was a mixture of the two groups. 

According to Taylor education is the demographic variable which may have 

the most influence on information behaviour.  
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 Kinds of problems judged to be important to the group of people. Each group 

can be expected to deal with certain types of problems. Taylor said that the 

problems should not be seen as static; rather they change in time as more 

information is added. The response to a new problem will be different to the 

way a familiar problem is dealt with. 

 Restrictions and opportunities of the work environment. Some work 

environments reward certain types of information behaviour, and some have 

established patterns of information behaviour. 

 Conscious/unconscious assumptions made about what is a solution to a 

problem and what information is important: Taylor said that when presented 

with a problem, an individual makes assumptions about how best to deal with 

it.  

Perceived access to information is an important factor governing use of 

information, according to Taylor (1991, p. 228). He said that libraries and 

information centres tend to be too far (physically and psychologically) from the 

user and so accessibility may be perceived as poor. It should be noted that Taylor 

was writing in 1991 and that the Internet has changed perceptions of how 

physically close information is. Accessibility is discussed further in section 2.6. 

 

2.3.2 Sources of information 

According to Taylor it is important to consider what information means to a 

particular group of users (1991, p. 249). In his opinion each group, for example 

doctors or engineers, sees information in a different way. An engineer might be 

able to gain information from examining a physical artefact (1991, p. 235). Taylor 

pointed out that it was important to define information in a flexible way, since it 

could have different interpretations in different contexts (1991, p. 250). 

Wilson (2000, p. 50) said that data might, or might not, be information. He 

gave as an example a string of symbols and numbers which were meaningless to 

him, but which might hold information for an expert in a particular field. 

According to Taylor data can become information when put in context. He wrote 

“information is not just more labels, it is the structure and relations between data, 
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and... the rules and conditions used to establish those relations” (Taylor, 1982, p. 

342).  

Bichteler and Ward (1989) ranked information sources, used by the 

geoscientists in their study, by frequency of use. The sources given as used in the 

home or office of the geoscientists were: journal subscriptions; reprint collections; 

book collections; card file; bibliographic database (personal); and numeric 

database (personal) (p. 170). Most of the sources consisted of published material 

i.e. journal articles and books. 

A study to model the information seeking behaviour of engineers and 

research scientists working in a research and development environment (Ellis & 

Haugan, 1997) suggested that internal documentation of previously-completed 

projects was an important source of information which should not be 

underestimated (p. 396). This is the type of unpublished material which is termed 

grey literature. Jeffrey (2000) said that grey literature is a vital business asset for 

many organisations and is particularly important in a research and development 

environment because it represents the cutting edge of knowledge and know-how.  

It is important to consider all possible information sources when looking at 

information seeking behaviour. Information in the form of published literature 

could be given more attention because it is more easily measured, through 

citations, and less obvious information sources might be overlooked if the 

information use environment is not properly understood. 

 

2.4 Information seeking models 

 

2.4.1 Uncertainty and needs 

Taylor (1968) studied how library users approached what he called information 

specialists and specialist librarians in search of an answer to a question. He 

presented a model of the decisions made by the library user up to the start of 

question negotiation (p. 181). In this model the user begins with an information 

need and makes a series of decisions about how to go about filling that need 
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(Figure 1). Taylor’s model offers various routes, according to decisions made, 

which bring the information seeker to a library where he either asks a librarian for 

assistance or he looks himself for the answer to his question. In this model the 

seeking process always moves forward; it does not allow for the user deciding, for 

example, to ask a colleague after performing a literature search.  

 

 

             Information need 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Taylor's model of the pre-negotiation decisions taken by a library 

user (1968, p. 84). 

 

In Taylor’s model (1968) the information seeker takes actions, based on decisions, 

which lead him to an information source. Kuhlthau considered three “realms of 

human experience” in her model of the information search process: the affective 

(feelings), the cognitive (thoughts), and the physical (actions) (Kuhlthau, 1993, p. 
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343). She included in her model (Figure 2) six stages of information searching: 

initiation, selection, exploration, formulation, collection and presentation 

(Kuhlthau, 1993, p. 343). According to Kuhlthau the information seeker is not 

only making conscious decisions about where to look for information, as in 

Taylor’s model. He is also having thoughts which vary from vague, at the start of 

the process, to clear and focused at the end. Physical actions vary from seeking 

any relevant information at the start of the search, to seeking only pertinent 

information towards the end. Kuhlthau included in her model the feelings of the 

information seeker and said that feelings of uncertainty and anxiety could be 

expected in the early stages of information searching (1993, p. 344).  

 

 

Figure 2. Kuhlthau's model of the information search process (1993, p. 343). 

 

Kuhlthau proposed an uncertainty principle: “Uncertainty due to a lack of 

understanding, a gap in meaning, or a limited construct initiates the process of 

information seeking” (1993, p. 347). The central principle of uncertainty was 

associated with six corollaries in Kuhlthau’s explanation: process corollary, 

formulation corollary, redundancy corollary, mood corollary, prediction corollary 

and interest corollary (p. 347). Kuhlthau observed that information seekers often 

moved directly from topic selection (stage 2 in Figure 2) to collection (stage 5), 

and neglected stages 3 and 4, exploration and formulation (pp. 349-350). She said 
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that the bibliographic paradigm presents information seeking as a task to gather 

and collect information, but that it is actually a series of tasks within a 

constructive process. 

 

2.4.2 Task complexity  

Byström and Järvelin (1995) studied information seeking, relating task 

complexity to choice of information channels and sources. They said that from a 

worker’s point of view an information source was expected to contain relevant 

information and a channel was expected to guide the worker to pertinent sources. 

A source could become a channel, and vice versa, so the authors concluded that 

there was no real difference between them. Byström and Järvelin chose to 

consider information channels and sources in terms of type (personal collections, 

experts) and location (internal/external) (p. 193). 

Tasks can be categorised as simple or complex (Byström & Järvelin, 

1995). Simple tasks are executed by routine processing of information, have no 

formulation phase and uncertainty is low. Complex tasks are genuine decision 

tasks and need information for both problem formulation and problem solving.  

Byström and Järvelin defined five types of task (pp. 194-195): 

 Automatic information processing tasks – tasks which have a completely 

predictable outcome or solution 

 Normal information processing tasks – tasks which have an almost completely 

predictable outcome 

 Normal decision tasks – tasks which follow a set pattern but require some 

case-determined input 

 Known, genuine decision tasks – tasks in which the result is predictable but for 

which the information requirements are unknown  

 Genuine decision tasks – tasks which are new  and unstructured 

Byström and Järvelin (1995) said that information seeking research has mostly 

focused on the latter three types of tasks, and pointed out that how a task appears 

to a worker is subjective – an expert may see a task as a normal decision task 

whereas an inexperienced worker might think it was a genuine decision task. 



22 

 

In Byström and Järvelin’s study three types of information were said to be 

needed for the completion of tasks (1995, pp. 195-196). These were:   

 Problem information – describes the problem in some way, usually available 

in the problem environment but sometimes it may exist in old documents. 

 Domain information – consists of known ideas, facts, etc., typically to be 

found in published literature. 

 Problem solving information – this information is often only available from 

experts in the field and describes how problems should be approached in order 

to find a solution. 

According to Byström and Järvelin (1995), all three types of information may be 

required for a particular task, but the nature of the task determines which 

information type is most needed.  

Byström and Järvelin (1995) modelled information seeking as a linear 

process beginning when a worker had a task to execute. The information seeker 

first analysed her information needs, based on the task requirements and her 

previous knowledge about the subject. She then selected some action which she 

performed before evaluating the outcome; if the information which she had found 

was insufficient for her needs, then the information seeking process could be 

repeated. Byström and Järvelin illustrated this model in a flow-chart (Figure 3). In 

the model, the information seeker interprets her need for information and is 

influenced by her work environment and factors such as the amount of time 

available to perform the task. The worker can stop the information seeking 

process at any point, leaving the task uncompleted. Byström and Järvelin 

indicated in their model that personal factors could also influence the information 

seeking process during information need analysis and also when the choice of 

action was being made (Figure 3). 
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Figure 3. Byström and Järvelin’s information seeking model (1995, p. 197). 

 

Byström and Järvelin (1995) applied their model in a study of how 

workers in a council office in Finland sought information in order to perform 

tasks. The researchers asked participants to answer questionnaires and to keep 

diaries while they performed work tasks. The diaries provided 94 task descriptions 

and 25 of these were selected for qualitative analysis. The eliminated tasks were 

either incomplete or duplicates of the selected tasks.  According to Byström and 

Järvelin, more complicated tasks resulted in more complicated information needs, 

more varied information sources, and an increased need for problem solving 

information.  Simple tasks required mostly fact- and problem-oriented information 

sources, almost all of which could be found within the organisation whereas 

complex tasks required a higher proportion of general-purpose information which 

was located both within and outside the organisation. The general-purpose 

information needed for solving complicated tasks came typically from experts and 

literature. 
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The findings of Byström and Järvelin (1995) were, they said, in keeping 

with Kuhlthau’s (1993) findings and indicated changes in confidence of the 

information seekers. They pointed out, however, that since a problem formulation 

step is absent from simple tasks anxiety is unlikely to be a product of the 

information seeking process although it may exist for other situational reasons 

(p. 211).  Byström and Järvelin concluded (p. 211) that as task complexity 

increased:  

 the information needed became more complex 

 domain information and problem-solving information became more important 

 general-purpose sources were used more and problem-solving and fact-

oriented sources were used less 

 the information seeking was more likely to be unsuccessful 

 the channels used were less likely to be internal ones 

 more sources were used 

Vakkari (1999) also studied task complexity and information seeking and 

presented a model which showed relationships between task complexity and 

actions taken by the information seeker (p. 830). A task was seen as having a pre- 

and post- focus stage with different information actions at each stage. The model 

expressed connections between task complexity and both prior knowledge and 

problem structure (Figure 4). Vakkari argued that the structure of the problem 

affected the progress of the information seeking: the more structured the problem, 

the more structured the information search. He said that if the request for 

information is not exact it is not possible to formulate a structured query, and 

browsing is the usual search strategy (p. 833). If a problem is structured the 

searching is also structured in the form of specific queries. This is seen in the 

post-focus stage according to Vakkari (p. 833). 
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Figure 4. Elements of a model on task complexity and information actions 

(Vakkari, 1999, p. 830). 

 

2.4.3 Engineers and information seeking 

As shown in section 2.3.1 above, Taylor (1991) emphasised how important it is to 

look at a group of information seekers and their information environment. One of 

the groups which he studied consisted of engineers. Taylor said that engineers are 

often, due to the competitive nature of their work, unable to exchange information 

with people outside their organisation, and that this is one reason why they turn to 

organisational colleagues for help (p. 237). According to Taylor engineers differ 

from scientists in the way in which they use and transfer information (p. 238). 

Ellis and Haugan (1997) modelled the information seeking patterns of 

engineers and research scientists working for Statoil in Norway. Their research 

was based on previous work by Ellis (1993) in which he modelled information 

seeking amongst academic researchers. Ellis (p. 475) said that information 

seeking takes place as an integrated part of other activities, making it difficult to 

observe. He therefore chose to study it by taking open interviews with the 

academics, from which he identified various themes to describe their information 

seeking patterns. The activities reported by the physicists in his study were 

represented as: initial familiarisation, chasing, maintaining awareness, and 
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locating (p. 482). The information seeking behaviour of the chemists in his study 

was characterised as: starting, chaining, browsing, differentiating, monitoring, 

extracting, verifying and ending (p. 482). 

The categories of information seeking reported by Ellis and Haugan (1997) 

were similar to those identified by Ellis: surveying, chaining, monitoring, 

browsing, distinguishing, filtering, extracting and ending. Surveying was 

associated with the early stages of a project and led to an overview of the 

literature within a new field or to a list of people who operated in the field 

(p. 395). Ellis and Haugan (p. 395) said that the literature review was often done 

by a librarian as end-user searching of online databases was not possible. This has 

changed in the intervening years. They also found that surveying could be 

initiated by talking to colleagues who had knowledge of the field. Chaining was 

identified by Ellis and Haugan as part of information seeking. The engineers in 

the study selected an article mentioned in a publication, or by a colleague, and 

used it to locate further articles (p. 396). Chaining usually stopped when it was 

judged that enough time had been spent on the process. Monitoring was used by 

the authors to describe the regular use of certain information sources to maintain 

awareness of new developments in the field; colleagues were a good resource for 

this. Ellis and Haugan used the term browsing to describe the unstructured way 

the engineers looked through journals when they were not looking for any 

particular information (p. 398).  

The engineers in Ellis and Haugan’s (1997) study were asked to rank 

information sources, and said that they used personal sources more than formal 

ones. Abstracts were read in preference to full texts and discussion groups were 

more effective than reading journals. This process was called distinguishing 

(p. 399). Filtering described ways in which the engineers limited the information 

for which they searched. This was done using keywords in a computer search, and 

filtering was also involved when colleagues were consulted since they would only 

pass on information they judged to be relevant (p. 399). Ellis and Haugan used 

extracting to describe how the engineers worked through a source and located 

material of interest. They said that extracting was an important part of information 

seeking for many of the researchers (p. 399). The final information seeking 
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process was termed ending, and occurred when a researcher had a good 

understanding of a new field but still had well defined unanswered questions. 

Ending might also involve rechecking sources to see if anything new had been 

added since they were initially consulted (p. 400).  

Ellis and Haugan (1997) concluded that information seeking was most 

frequent in the early stages of a project, when both formal and informal sources 

were consulted. In this context, formal sources means written information and 

informal sources means verbal communications. The research scientists became 

more selective and were more likely to use personal communication as they made 

progress on a project. In the final phase formal and informal sources were used in 

a well-defined way, to target specific areas where clarification was needed. The 

cycle of information gathering might be repeated more than once in long-term 

projects. Some differences were observed between the engineers in the study and 

the research scientists. The scientists tended to look outside the organisation for 

information, using contacts with other scientists to help them keep up to date. 

They used computerised literature searches at the start of a project and were likely 

to get help from a librarian with this. The engineers tended to keep up to date by 

communicating within their own department and the organisation. When starting a 

new project the engineers preferred to ask colleagues for help before turning to 

librarians for assistance with computerised literature searches. The engineers were 

less likely than the scientists to publish work in journals or conference 

publications, preferring internal reports and magazines for publications (p. 401).  

Although different in detail, the overall information seeking pattern 

described at Statoil by Ellis and Haugan (1997) was, in their view, similar to that 

for academic researchers described by Ellis (1993). The authors therefore 

concluded that the modelling of information seeking by identifying patterns of 

behaviour was robust.  

 

2.4.4 Ellis’s model revisited 

Järvelin and Wilson (2003) compared various information seeking and retrieval 

models. They wrote that the model proposed by Ellis and Haugan (1997) could 

only describe information seeking behaviour, but could not be used to explain 
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such behaviour, because it was not linked to external causative factors. Meho and 

Tibbo (2003) revisited an earlier study of social scientists by Ellis (1987 and 

1989, cited in Meho & Tibbo, 2003, p. 570) and used emails to interview 60 

people from 14 countries; all social scientists studying stateless nations.  

One of the aims of Meho and Tibbo’s study was to explore whether new 

technology had changed the information seeking behaviour of social scientists 

(2003, p. 571). The authors said that Ellis’s concepts (some of which were also 

used for the study of engineers by Ellis and Haugan in 1997) could be used to 

describe an information seeker who began surfing the Web (starting), followed 

links backwards and forwards (chaining), scanned the websites on selected pages 

(browsing), bookmarked some sources (differentiating), used email alert systems 

to receive announcements of new articles (monitoring), and searched and selected 

specific parts of the information on offer (extracting) (Meho & Tibbo, 2003, 

p. 571). Four new information seeking terms were proposed by Meho and Tibbo: 

accessing, networking, verifying, and information managing. 

Meho and Tibbo produced a model which divided the information seeking 

behaviour of the social scientists into four stages (2003, p. 584): searching, 

accessing, processing, and ending (Figure 5). The first three stages contained 

several possible activities, the accessing stage being a bridge between searching 

and processing. An information seeker could progress directly from searching to 

processing if the search produced full-text articles or, if the articles located were 

in abstract only, accessing could be required. If accessing failed and the full text 

could not be used, then the seeker could return for more searching. The authors 

said that information seekers generally moved backwards and forwards between 

the first three stages until the project was completed (ending stage) (p. 584).  
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Figure 5. Meho and Tibbo's stages in the information seeking behaviour of 

academic social scientists (2003, p. 584). 

 

 

 

 

2.4.4 Comparison of models 

As said before, the models presented here are believed to complement each other. 

In Kuhlthau’s (1993) model the information seeking process is seen from the 

seeker’s perspective, and feelings as well as thoughts and actions are modelled. 

Byström and Järvelin (1995) showed that information seeking could be thought of 

as a series of tasks, and Vakkari (1999) related task complexity to information 

sources. Ellis and Haugan’s (1997) model did not attempt to order the actions 

taken by the seeker but it recognised and defined a number of actions or processes 

which are part of the seeking process. Meho and Tibbo (2003) were able to use 
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Ellis’s information seeking processes in a four-stage model of information 

behaviour. All of these models can be used to help interpret behaviour observed in 

the field and can be considered in the light of those observations.  

 

2.5 Negotiating a question 

Taylor (1968) examined information seeking in a library and described how a 

reference librarian could help an information seeker formulate a question in a way 

which related to the library system so a helpful answer could be provided. Taylor 

(p. 85) said that the information had four levels: 

Q1 – the actual, but unexpressed need for information 

Q2 – the conscious, with-in brain, description of the need 

Q3 – the formal statement of the need 

Q4 – the question as presented to the information system 

He said that information seekers tended to arrive at a library with a neatly- 

formulated question at the Q4 level but efficient formulation required a full 

understanding of the library system and the resources available. The librarian 

frequently needed to ask the information seeker about his needs and begin the 

question negotiation at level Q3 or even Q2. Taylor interviewed librarians and 

information specialists and reported that they used five filters (p. 183) to extract 

relevant data about a question: 

1. Determination of subject 

2. Objective and motivation 

3. Personal characteristics of inquirer 

4. Relationship of inquiry description to file organisation 

5. Anticipated or acceptable answers 

Taylor also studied how information seekers behaved when they were seeking 

information for themselves. Taylor said that when people sought information for 

themselves the question was open-ended and changed during the search process 

(p. 188). He described a number of filters which were analogous to the filters used 
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by librarians and information specialists when they acted as intermediaries and 

looked for information on behalf of others. The filters suggested by Taylor were: 

1. Determination of subject 

2. The inquirer’s description of what he was looking for 

3. Translation from the inquirer’s terminology to the system 

terminology 

4. Objective of the inquiry 

5. Background or status of the inquirer 

Taylor said that at the time (1968) the last two filters could probably not be 

included in the self-help process. He said that the process of subject determination 

needed to be enquiry-orientated and dynamic, giving the user various levels of 

display which would require a response from him. The response from the inquirer 

would determine future displays and search results. The user would be given a 

choice of routes and could select the one which best fit his needs. Taylor was 

writing long before the Internet made it feasible for individuals to be virtually 

self-sufficient in information seeking, but a person seeking information using a 

search engine such as Google goes through a similar process of entering a query 

and then defining and refining until the search process ends. Internet searches can 

be similar to Taylor’s self-help negotiation process. 

 

2.6 Selection of information sources 

Leckie, Pettigrew and Sylvain (1996) presented a literature review of information 

seeking behaviour among professional people, including engineers. They said that 

an individual’s information seeking behaviour could be affected by variables such 

as: familiarity of the source, perceived trustworthiness, packaging, timeliness, cost 

and accessibility (p. 185). According to Leckie et al. professionals are likely to 

select an information source with which they are familiar, or one they have used 

successfully in the past. Olsson (2005) found that social science researchers were 

more likely to accept information as valid, almost without questioning, if it came 

from a source which they regarded as authoritative. Trustworthiness was also 

found to be important in the sense that a request for information would be kept 
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confidential; a junior engineer might not wish his superiors to know that he had 

asked for some information (Leckie, Pettigrew & Sylvain, 1996, p. 185). The 

information must also be available when it was needed or within an acceptable 

time period and the cost, if any, must be justifiable. The most influential variable, 

in the view of Leckie et al., was accessibility. They said that physical proximity 

was important and that many studies have shown that professionals prefer to seek 

information in their own offices (p. 186). They pointed out that the concept of 

physical access might be changing due to the changes in electronic sources. The 

importance of accessibility is discussed further in the next section. 

 

2.7 Accessibility of information 

Taylor (1991, p. 238) wrote that when engineers sought and used information, 

accessibility was most important, followed by technical quality.  Fidel and Green 

(2004) said that while many studies, such as that by Leckie, Pettigrew and Sylvain 

(1996), had looked at the concept of accessibility as a variable, it was still not 

clear how to define accessibility. Accessible information sources are those which 

require least effort from the engineer who wishes to use them (Anderson, 

Glassman, McAfee, & Pinelli, 2001). Fidel and Green said that the importance of 

accessibility in information seeking by engineers indicated that the engineers 

wanted to minimise their efforts but that the concept of accessibility was not 

enough to explain what effort was being minimised (p. 564). Fidel and Green 

interviewed 32 engineers, asking them to describe how their information seeking 

was conducted. They found that the engineers used the term ease in both the sense 

of ease of use and ease of access without distinguishing between them (p. 564).  

Accessibility can be regarded as the physical distance between the 

information seeker and the information source, but the Internet is now widely 

used to contact people and retrieve documents (Fidel & Green, 2004, p. 565). 

Physical distance between engineers and some information sources is less critical 

than it once was, because colleagues can be emailed and articles downloaded to 

their desktops (p. 565). Fidel and Green argued that it was important to 

understand what accessibility really is. They gave as an example (p. 566) a 
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magazine article which was said to be inaccessible: was it because it was difficult 

to retrieve from the Internet; hard to understand; or did not have enough tables 

and charts in it? Fidel and Green took paired interviews with 32 engineers. The 

first interview was to establish basic information about the type of projects 

worked on by the engineer, and to explain and prepare the second interview in 

which the engineer would be asked in detail about particular information seeking 

occasions. The engineer was asked to keep a journal the day before the second 

interview, and record information seeking activities. At the start of the second 

interview the researcher selected some of the information seeking incidents and 

asked a series of questions about each one. This type of research is called the 

critical incident method (pp. 566-567). 

Fidel and Green (2004) identified eleven factors which could contribute to 

how an engineer perceived the accessibility of an information source. In order of 

frequency of mention, these were: sources I know; saves time; is physically close; 

has the right format; can give the right level of details; is accessible; is available; 

has a lot of different information in one place; sources with which I feel 

comfortable; can be searched by keywords or codes; is interactive; is not busy 

(p. 572). The engineers also preferred to use sources which they judged to be 

likely to give them the information needed for the project in hand. Fidel and 

Green suggested that the concept of accessibility and quality of a source were 

intertwined, so that an engineer who selected a source because it was known to 

him, also did so because he knew it to be of good quality (p. 574).  

Fidel and Green (2004) found that engineers asked other people for 

information 40% of the time, which they said was partly because in many cases 

the information sought was only available internally, from human sources. The 

researchers compared the most frequent reasons for choosing particular human 

information sources with the most frequent reasons for choosing documentary 

sources. The results indicated that there were differences between the two, and 

that while time-saving was a frequent reason for choosing a particular 

documentary source it was less likely to be the reason for choosing a human 

source. Human sources were chosen because they were familiar sources but this 

was less likely to be the reason for choosing a documentary source (p. 575). The 
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authors also discussed how important availability of a source was (it should be 

possible to use it at a particular time) and concluded that, since the term 

accessibility can be interpreted in so many ways it should perhaps be replaced in 

studies with more specific concepts.  

The conclusions drawn by Fidel and Green (2004) were that the 

information seeking behaviour of engineers was far from simple, and that this 

reflected the complex nature of their work and workplaces. They said that 

previous studies had not taken this complexity into account and that while other 

studies had shown that engineers minimise effort when seeking information it was 

difficult to use this fact to improve information systems. Fidel and Green called 

for further detailed studies of the specific factors which lead to an engineer 

selecting one source rather than another when seeking information (579-580). 

 

2.8 Information seeking by scientists in Iceland 

A study of Icelandic scientists by Pálsdóttir (1999; 2000) included quantitative 

analysis of their use of references and open interviews about their information 

seeking behaviour. Questionnaires were sent to 85 authors of scientific papers 

(Pálsdóttir, 2000, p. 45) and the replies showed that the scientists became aware of 

foreign articles, referred to in 1994 and 1995, by references in the literature (38%) 

and from colleagues (25%). They obtained the articles from libraries (60%) and 

from colleagues (21%). Open interviews were taken with 15 scientists in 1996-97  

at nine research institutes (1999, p. 135); five of the interviews were with 

geoscientists. The scientists were shown to have variable information needs and 

information seeking behaviour. Those with more job responsibility used more 

varied methods of information seeking (1999, p. 159). The more ambitious and 

enthusiastic scientists also used more ways of seeking information (1999, p. 160). 

All but two of the interviewees had access to the Internet, which they used mostly 

for sending and receiving emails (1999, p. 147). General information seeking via 

the Internet was considered too costly in terms of money and time (1999, p. 147). 

Pálsdóttir classified the scientists according to their information seeking habits: 

hunters, confident seekers, collectors and non-seekers (2000, p. 45). 
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Pálsdóttir’s (1999) research took place at a time when the Internet was still 

of little use for information seeking. Search engines were a thing of the future and 

it was costly both to connect to the Internet and to download material. Much of 

the information behaviour which she observed is, however, behaviour which is 

expected to be seen in the current environment. Scientists still use books and 

articles as reference material, and they still use colleagues as information sources 

and channels. Published material is much more readily available now and more 

easily searched and this may have changed scientists’ information seeking 

behaviour. 

 

2.9 Limits to information seeking studies 

In section 2.1 above, information seeking was presented as a limited part of 

overall information behaviour (Wilson, 2000). The models cited in this chapter 

emphasise that information is something which is sought because a person needs 

it for some purpose. Information which a person comes across by accident is 

excluded although information which is encountered by accident may still be of 

value (Olsson, 2005) and could fill a future need. Olsson expressed concern that 

the focus on seeking information as a need to reduce uncertainty could lead to 

perceiving seekers as needy individuals who require help from information 

professionals, whereas they are “social beings, experts in their own life-worlds” 

(2005, p. 1). 

Information seeking models usually stop at the point of locating the 

required information/failing to find it which is a natural point to stop, given the 

way information seeking is defined. It is possible however that information 

seeking behaviour can be influenced on a personal level by how people store the 

information which they have sought. Bichteler and Ward (1989) reported that 

geoscientists used personal bibliographic and numeric databases as information 

sources, and Meho and Tibbo (2003) found that such sources were important to 

social scientists studying stateless nations. Meho and Tibbo included in their 

model of information seeking a term which they called information managing 
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(Figure 5), and reported that the people they interviewed found it important to 

build up personal databases for future use.   

It seems that care must be taken when defining information and 

information seeking behaviour. If information is defined without due care then 

important information sources may be ignored. Similarly, the definition of 

information seeking behaviour may exclude some relevant behaviour. One 

possible approach is to allow the subjects of the research to define both terms by 

what they say. Qualitative research, based on grounded theory, aims to do just 

that, and this will be discussed in the next chapter.  
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3 Methodology and method 

This chapter begins by describing qualitative research and the ideas behind it. The 

research approach used in this study is described in more detail than other 

approaches. Formal research questions are stated and the research process 

described. The participants are briefly introduced.   

 

 3.1 Qualitative research 

This study is based on traditional qualitative research methods. Qualitative 

methodology involves the generation of data that describes people’s lives: what 

they say and how they behave. It should, according to Taylor and Bogdan (1998), 

be inductive, which means that concepts and theories are derived from the data. 

The data are descriptive (p. 7) and collected by direct contact with people. 

There are five traditional approaches to gathering qualitative data 

(Creswell, 2007): 

 Biographical study - this may take various forms such as an autobiography or 

a life history, but it is essentially the story of a person’s life (pp. 48-51). 

 Phenomenological study - focuses on an event as experienced by several 

people (pp. 51-55). 

 Ethnographical study - has anthropological origins and looks at a social group 

(pp. 58-61). 

 Grounded theory study - intended to generate or discover a theory which 

relates to a particular situation (pp. 56). Typically consists of 20-30 interviews 

taken in the field and later coded and interpreted (pp. 55-56). 
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 Case study - can be the study of an event, an activity, or an individual and 

involves data collection from multiple sources (pp. 61-64). It can consist of a 

single case or multiple cases. 

This study used a mixture of the grounded theory approach and the case study 

approach. I looked at how a group of people (geoscientists) go about information 

seeking in their working environments. The group was defined by education (a 

university degree in one of the geosciences), occupation (working as 

geoscientists) and location (working in Iceland). These are features of a case 

study, but the method of data collection was by open interviews which were later 

coded, and this is consistent with the grounded theory approach. The research was 

undertaken in the spirit of qualitative research, even if it cannot be fitted exactly 

into one of Creswell’s approaches. 

Creswell (2007) described a typical grounded theory study as consisting of 

20-30 interviews which collect data until saturation or repetition begins (p. 56). 

In-depth or open interviewing is one of the main methods of collecting qualitative 

data (Legard, Keegan, & Ward, 2003). Open interviews are similar to a 

conversation: interviewee is given the opportunity to talk about the subject matter 

in the way he chooses. The interviewer does not use a list of standard questions 

but usually has the support of a framework of subjects to be covered. In this sense 

the interview can be said to be semi-structured. No particular answers are sought 

and different people are expected to answer differently.   

The interviews are usually recorded and transcribed precisely before being 

analysed. Bogden and Biklen (2003) advised using modified analytical induction, 

in which data analysis begins as soon as any data have been collected. The data 

collection method can then be modified to examine more closely any ideas and 

theories that begin to emerge, making the research process less linear and more a 

series of loops. This study was too small to expect saturation, but early analysis, 

in the form of transcription and writing researcher’s notes, was used to modify the 

interview process.  

Afzal (2006) wrote that research methods involving case studies,  

participant observations, and a grounded theory approach result in a deeper 

understanding of information behaviour than do quantitative research methods. 
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Many of the articles discussed in Chapter 2 include qualitative research. Ellis 

(1993) used a grounded theory approach to study information seeking by 

academic researchers. Ellis considered different ways of collecting his data, and 

concluded that open interviews would be best since observation was impractical, 

because the information seeking was integrated into the academic researchers’ 

whole day. He described, and gave examples of, how he took semi-structured 

interviews and transcribed them fully before coding began. He used two 

approaches to coding: firstly noting key remarks and concepts which occurred in 

the interviews, and secondly marking the transcripts with the concepts and codes 

(p. 77). This approach can be called open and closed coding.   

Qualitative research is usually based on a small group of people, so it is 

not possible to generalise about the results. The results reflect the attitudes and 

situations of participants at the time of the research and may not reflect the 

attitudes of other people. The value of qualitative research lies in how descriptive 

it is; the conclusions may not be true for all but they are shown to be true for the 

group which was studied. The researcher needs to be objective during the whole 

research process, but it should be recognised that no one can be truly objective. 

Each researcher brings her own opinions and attitudes to the research. The 

researcher is therefore an integral part of the research and many authors, including 

Wolcott (2001), recommend that reports should be written in the first person as a 

reminder of this involvement. 

 

3.2 Research questions 

This research was done at the end of my studies for a Masters degree in Library 

and Information Studies (MLIS). The MLIS course is designed to take students 

with various backgrounds and give them grounding in information studies as well 

as an opportunity to choose and execute a small research project. As I am already 

educated as a geologist it was suggested to me that I should look at the 

information behaviour of geoscientists. I decided to restrict my study to 

information seeking behaviour, and to try to look at as broad a sample of 

geoscientists as possible. I worked briefly at Orkustofnun about twenty years ago 



40 

 

and left when my first child was born. My husband is also a geologist and after 

some years at Orkustofnun he set up a private consultancy. I combined child-

rearing and part-time work for our company. It was always clear to me that the 

pressures and demands on the private market were very different to those in a 

large institution, and when planning this study I decided to include both private 

and public employees. I was interested in what choices they made about where to 

look for information, and how they felt about their ability to find the information 

that they needed. Qualitative research does not begin with a theory, but with the 

help of my supervisor I found three research questions which gave the research 

some much-needed focus. The questions were: 

1. What kinds of information sources and information channels do the 

geoscientists use for their work? 

2. What influences the geoscientists’ choices of information sources and 

channels? 

3. How do geoscientists feel about their ability to find the information they 

seek?  

 

3.3 Method 

 

3.3.1 Researching by open interviews  

The research was notified to Persónuvernd ( the Data Protection Authority) and 

emails requesting permission to conduct the interviews were sent to the heads of 

the selected workplaces. Two workplaces were government institutions that 

shared a building called Orkugarður. They will be referred to here as Orkugarður I 

and II. Two other two workplaces were private engineering companies and they 

are given the names Jarðverk hf. and Ísverk hf. in this study. The pseudonyms are 

used in order to preserve the anonymity of the participants.  

When I requested permission to conduct the interviews I also asked for the 

name of a contact person who could help me find people to interview. My first 

step in arranging an interview was to email the contact person and ask them to 
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suggest a suitable geoscientist. This gave me little control over the sample 

selection although I did ask that each person should hold a university degree and 

have some years of work experience. After interviewing two men, I also asked 

that the third interview should be with a woman. Once the contact person had 

suggested someone who was willing to talk to me, I called him or her and 

arranged a time and place for the interview. In most cases I followed this with a 

confirmation email containing brief details about the content and form of the 

interview. This saved time at the interview itself. I reviewed the situation after 

taking two interviews at each work-place and decided to interview an independent 

consulting geologist who had his own offices. I contacted him directly by email. 

The interviews all occurred in work hours, in the building where each 

person worked. Eight interviews took place in conference/meeting rooms and one 

was in the interviewee’s office. Each person gave verbal permission for the 

interview to be recorded digitally. I explained that the recordings would be 

transcribed, but that names would be changed to protect the participants’ privacy. 

I used a framework of possible questions to help me during each interview, and 

began by inviting the person to describe their education and previous work 

experience. This gave me important background information and was an easy start 

to the interview. The question framework was revised after each interview. 

 

3.3.2 Time frame of the interviews 

The interviews were taken between September 29
th 

2008 and March 3
rd

 2009, and 

lasted for 30-70 minutes. At the end of each interview I thanked the participants 

for their time and asked for permission to contact him/her if I wanted to clarify 

anything. I also asked if I could quickly look at their office/work space before I 

left. This gave me more information about their work environment and, in some 

cases, the opportunity for a brief informal conversation. 

3.3.3 Data collection and handling 

Each interview was digitally recorded and the recording was downloaded to my 

computer at home. Interviews were transcribed as quickly as possible, and notes 

were added as ideas and questions began to form. A total of almost eight hours of 
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conversation were recorded in the interviews. The transcribed and annotated 

interviews consisted of about 200 pages of typescript. After the third interview 

had been transcribed I began to code the data. This was first done by open coding, 

and then by closed coding once a number of themes had been identified. The 

coding was never truly closed, however, and was adjusted throughout the analysis 

process. I numbered the coded text and copied it into an Excel file where it could 

be re-ordered by number. This allowed me to group together fragments of text 

about similar subjects, making interpretation much easier. Several themes were 

identified and some of these will be presented in the next chapter. 

 

3.3.4 Observation 

Many of the geoscientists mentioned using the library at Orkugarður I, either by 

visiting it or by phoning and emailing the librarian. I asked if it would be possible 

to observe the librarian at work one day, and spent two hours in the library on 

October 31
st
 2008. As this was an observation rather than an interview no 

recording was made. Instead I made notes which were later expanded to ten pages 

of typescript. The Orkugarður library is one of the resources most used by the 

group of geoscientists that I studied, and the findings from the observation are 

reported in section 4.3.2.  

 

3.3.5 Areas of concern in the research process 

As almost all the participants in this study pointed out, the world of Icelandic 

geoscientists is very small and everyone knows everyone else. I stand on the edge 

of this group of people and found that I had previously met only two of the people 

I interviewed. On the other hand almost all of them knew my husband, a 

consulting geologist, and one person was in the process of doing some work for 

him. I made it clear at each interview that I would not mention the interviewee’s 

name to my husband and this was never a problem.  

Transcribing the interviews proved less difficult than I expected, but I was 

aware of my erratic Icelandic grammar. Normally I would have asked my husband 
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to read over the transcripts, but as he would have recognised the participants 

instantly I chose instead to have my daughters help me. This worked well, and I 

think we all learned from the role reversal.  

In section 2.3.2 the problem of defining the term information was 

mentioned. I found that the participants tended to concentrate on certain types of 

information. I tried asking open questions about information sources at the start of 

each interview but often needed to follow with more specific, sometimes closed, 

questions in order to cover everything. In fact there was no way of being sure that 

I had “everything” since some people were working in fields entirely new to me 

and using sources which I had never considered. 

 

3.4 Participating geoscientists 

Nine geoscientists were interviewed in this study. They all had a first degree in 

geology or geophysics and eight of them had studied for further degrees. They 

were all working full-time in their chosen field, and all of them seemed to enjoy 

their work. They are briefly described here, in order of interview, and with 

fictitious names. 

Karl Steinsson worked for a private engineering company, Jarðverk hf. 

He was in his mid-thirties and graduated with a BSc in geology from the 

University of Iceland in the 1990s. He had worked for Jarðverk hf. since 

graduation and later completed a second degree, a BSc in geological engineering 

from a university abroad. 

Páll Stefánsson worked for a financially autonomous government 

organisation, Orkugarður I. He had a degree in geology, at BSc level, from a 

European university and first worked for the government as a geologist. For the 

last twenty years he had worked as a glaciologist and he was of retirement age, 

but not ready to retire.  

Sigrún Hannesdóttir was in her twenties. She had a BSc and MSc in 

geophysics from the University of Iceland, taken consecutively. She had worked 

at Orkugarður II for less than two years, and had previously worked at another 

government organisation.  
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Indriði Jónsson was about 60, had a BSc in geology from the University 

of Iceland and a PhD in geology from a university abroad. He had worked at 

government organisations since 1980 and had been at Orkugarður II for almost 20 

years.  

Anna Þorvaldsdóttir had a BSc in geology from the University of Iceland 

and an MSc in engineering geology from a European university. She was in her 

forties and had worked at Ísverk hf., a private engineering company, for about five 

years.  

Guðrún Stefánsdóttir had taken a BSc in geography at the University of 

Iceland in the 1980s, followed by a BSc in geology, and had almost completed a 

master’s thesis too. She was about fifty years old and had worked at Orkugarður I 

for less than five years. 

Einar Bragason had a BSc in geology from the University of Iceland and 

an MSc in engineering geology from a university abroad. He was in his early 

thirties and had worked at Ísverk hf. for several years. 

Helgi Pétursson was in his early thirties and had recently completed his 

MSc from a European university. He already had a BSc in geology from the 

University of Iceland and had worked for a few years between the two degrees. 

He had recently joined Jarðverk hf.  

Bjarni Gunnlaugsson was about 60 and had a BSc in Geology from the 

University of Iceland. He had returned to university later and taken an MSc in 

geology. He had been working as an independent consulting geologist for about 

20 years.  

 

 

  



45 

 

 

 

4 Observed information seeking behaviour 

In this chapter the findings of the research are reported. The method of using 

codes to group data into themes was explained in the previous section. Here the 

findings are grouped in a similar way to the themes which were identified in the 

data. The coded data were obtained from interviews with nine individuals who 

were briefly described in section 3.4. The interviewees were expected to have 

some aspects of information seeking in common, because they belong to a group 

of information users (Taylor, 1991). After the first three interviews it transpired 

that, although the geoscientists had some things in common, they also had 

independent information needs and backgrounds. It is difficult to report the results 

in a way which is not fragmentary, so where necessary each section is followed by 

a brief summary which contrasts and compares the behaviour. Before the data 

relating to information seeking are presented I discuss the degree of variation 

there was among the participants in terms of education, work experience, age, and 

work demands. This information is summarised in Table 1.  

The research findings are supported by short quotations taken from the 

transcripts of the interviews. The interviews were all conducted in Icelandic and 

the original quotations are included as numbered footnotes. In the main text the 

quoted remarks have been translated into English. The quotations have been 

changed as little as possible from the original transcriptions. Words of hesitation 

have been removed and any missing words are indicated by … Words added for 

clarity are inside square brackets and quotations which are longer than four lines 

of text are shown as blocks of text with indrawn margins. 

 

4.1 The background of the geoscientists 

The nine geoscientists all had a first degree in a geological science and had 

worked for at least a year since leaving university. Taylor (1991) wrote that 
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education might be the demographic variable which has most influence on 

information behaviour. All except two of the people interviewed had a BSc in 

geology from the University of Iceland. Sigrún graduated from the University of 

Iceland with a BSc and MSc in geophysics and she was also the youngest person 

interviewed, with least work experience. Páll graduated from a European 

university with a BSc in geology and he was the only participant who had not 

studied for a second degree. Páll was also the oldest person in the study, and the 

one who had worked longest. Only one person, Indriði, had a PhD in geology, and 

he was also one of the most experienced geoscientists. 

Four of the geoscientists were working in government organisations, four 

in private engineering companies, and one as an independent consultant. It 

seemed possible that the geoscientists were under pressure to work quickly and 

this might have influenced their information seeking. Guðrún was the only person 

whose work was not sold to a purchaser, and the pressure on the others to account 

for their time varied from place to place and depended on the demands of their 

job. Karl was very aware of time pressures; this may have been because he was 

head of his section, in a private company, and responsible for how work 

progressed there. Anna was also head of a department in a private company but 

said that the work which her section did could not always be sold outside and she 

did not experience much pressure to work quickly. It is possible that the 

differences which were observed between these two people could have been due 

to differences in the two companies for which they worked, or they could have 

been because the geoscientists had different personalities and reacted differently 

to pressure. 

Most of the people had worked in more than one place since graduating 

from university. Guðrún was the only person who had worked extensively in an 

area not directly connected with geology and at the time of the interview she was 

involved in government administration which called for geological knowledge. 

Sigrún had taken her MSc immediately after her first degree and had worked at 

another government institution for a year before moving to Orkugarður II. Páll 

had worked in the same place the whole time, as had Karl. Bjarni, the private 

consultant, had previously worked at a government organisation. The 
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geoscientists all worked on a variety of projects. Indriði, Anna and Karl were 

responsible for their sections and assigned work to other people. The rest of the 

people who were interviewed had fewer management responsibilities. Table 1 

summarises the information about the geoscientists from this section. 

 

 

Table 1. The geoscientists listed in order of interview, their place of work, 

age, education and position at work. 

 

 

Name Workplace Age 1st degree 2nd degree Manages work 

section 

Karl  

Steinsson 

Jarðverk hf. 35-39 Geology Engineering 

geology BSc 

Yes 

Páll 

Stefánsson 

Orkugarður I 60-64 Geology          --- No 

Sigrún 

Hannesdóttir 

Orkugarður II 25-29 Geophysics Geophysics, 

MSc   

No 

Indriði 

Jónsson 

Orkugarður II 60-64 Geology Geology PhD Yes 

Anna 

Þorvaldsdóttir 

Ísverk hf. 45-49 Geology Engineering 

geology MSc 

Yes 

Guðrún 

Stefánsdóttir 

Orkugarður I 45-49 Geology & 

geography 

Geology MSc 

(uncompleted) 

No 

Einar 

Bragason 

Ísverk hf. 30-34 Geology Engineering 

geology MSc 

No 

Helgi 

Pétursson 

Jarðverk hf. 30-34 Geology Engineering 

geology MSc 

No 

Bjarni 

Gunnlaugsson 

Private 

consultant 

60-64 Geology Geology MSc Yes 



48 

 

 

4.2 What information do geoscientists seek? 

Information seeking behaviour was defined in section 2.1 as being purposive and 

to fulfil some goal (Wilson, 2000). The geoscientists spoke of information needed 

for two broad areas: information which they wanted in order to maintain or 

improve their knowledge base, and information needed for a particular project on 

which they were working. They mentioned information from many sources and 

they described how they defined it when seeking it. The following sections will 

consider each of these aspects of information. 

 

4.2.1 The purpose for which the information was needed 

Two types of information need were identified from the data. Most information 

seeking took place because the geoscientist was working on a particular project 

and needed information about it. Some of the geoscientists also spoke of a wider 

need for information, related to their personal knowledge level. These two 

information needs overlapped to some degree since a new project might highlight 

a lack of knowledge, which had to be addressed before information specific to the 

project could be sought.  

 

4.2.1.1 Knowledge-based information needs 

Karl, at Jarðverk hf., said that geoscientists in Iceland need to have a wider 

knowledge-base than their colleagues in other countries. He gave as an example 

that a geological engineer in Norway can work solely on tunnelling projects, 

whereas in Iceland a geological engineer can expect to work on a variety of 

projects including tunnelling, power stations, bridges, and private homes. Karl 

explained that basic knowledge of a subject has to be present before you can begin 

to look for specific information and that sometimes a project in a new field 

required information to build this basic knowledge. He seemed to make a 

distinction between information needed for a particular project and information 

which he felt that he, as an engineer, should have in his personal knowledge-base. 
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He said: “When you feel you lack scientific knowledge about a subject, you get it 

in your own time. You maybe don’t charge for it even if you are working on a 

project, solving a problem.”
1
 Karl said that most of a geoscientist’s knowledge 

was already in place and that unless something totally new came up it just needed 

to be kept up to date. He mentioned reading magazines about tunnelling as a way 

of following new issues. 

Indriði, at Orkugarður I, also spoke of information seeking to maintain and 

increase his professional knowledge level. He described searching every week on 

the Science Direct website which lists science and technology journals. Indriði 

searched using the term “Iceland”, printed out abstracts and articles of interest and 

took them home with him to read. He said that Science Direct held about 80% of 

the new articles which he was interested in, and he also searched other publishers’ 

websites such as Springer and Blackwell. Indriði expressed concern that young 

workers did not work to extend their knowledge like this; they did not feel the 

need to build up background understanding.   

Einar had been working at Ísverk hf. since completing his MSc. He said 

that he did not read journals to keep up to date in his field; it was something he 

had failed to do. One of the most recently qualified geoscientists at Orkugarður II, 

Sigrún, gave no indication that she actively sought information which was not 

directly connected to work projects. Helgi, who had recently completed his 

second degree and worked at Jarðverk hf., said that he collected the journals 

Jökull and Náttúrufræðingurinn at home. Guðrún said that when she began her 

present work at Orkugarður I the official policy was that about 20% of her time 

should be used to read articles and take part in research, even though she was 

employed on projects dealing with administration. In practice there was no time to 

do this, and she did not seek information which was not connected to work 

projects. 

Páll, at Orkugarður I, did not specifically talk about seeking information to 

keep current or build up a knowledge base. He seemed to draw no line between 

office hours and free time and said that he often took work home if it was too 

                                                 
1
Þegar manni finnst skorta á sinni  vísindaþekkingu á viðfangsefninu þá er maður jafnvel að gera 

þetta í eigin tíma. Maður rukka þá kannski ekki fyrir það þrátt fyrir að maður sé í raun og veru 
samt sem áður í einhverjum verkefnum að leysa einhver mál. 
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time-consuming to be done in the office. He said that he had personal 

subscriptions to some journals and it was clear that he read a lot and kept current 

with research. Bjarni, the private consultant, also said that he read in his free time. 

He said that as he grew older he realised that he could not keep up to date with 

everything, so he restricted himself to the area in which he worked and one other 

field of geology which he had studied for his MSc. He referred to this second area 

of interest as his hobby and said that he was in touch with young geoscientists 

abroad and encouraged and assisted them to visit Iceland. His contact with them 

kept him up to date in the field. Bjarni’s information seeking was most extensive 

in connection with this area of interest. He seemed to collect anything new which 

came his way, and asked foreign geoscientists to send him any new research 

which they thought he should read. This is an example of information seeking by 

proxy (McKenzie, 2003).  

 

4.2.1.2 Project-related information needs 

All of the geoscientists spoke of working on particular projects. Indriði, at 

Orkugarður II, spoke of having 20-30 projects at once, and explained that he kept 

each project moving forward at a pace to suit the purchaser. Einar, at Ísverk hf., 

said that he had 3-10 projects active at once whereas Sigrún, at Orkugarður II, 

seemed to work on one project at a time. It is impossible to describe a typical 

project, since the geoscientists were working in many different fields. In this 

section the information sought by each geoscientist is described. The geoscientists 

are taken in the order in which they were interviewed and then compared in a 

summary in section 4.2.1.3. 

Karl, at Jarðverk hf., said that almost all the projects on which he worked 

began with seeking basic information. In many cases geographical and geological 

information had to be collected together before a proposal could be submitted to a 

potential client. Karl also spoke of a project in an area which was new to him: 

“That is a perfect example of when you have to immerse yourself in articles and 

start looking for things in journals.”
2
 He meant that he had to read about this new 

                                                 
2
 Það er alveg akkúrat svona dæmi þar um að maður verður að leggjast í einhverjar greinar 

algjörlega og fer að fletta upp í fagtímaritum. 
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subject and widen his knowledge base, before he was able to actually work on the 

project. Karl also said “And then maybe when you are consulting, looking for 

solutions or problems connected to solutions, then you often need to get into these 

scientific articles and begin to look in journals.”
3
 Karl was talking about another 

type of information here, also found in published articles but used when dealing 

with problems.  

The second person to be interviewed, Páll, explained that he had reached 

retirement age but was not ready to retire, so he continued to work at 

Orkugarður I. He needed information for projects which he was allocated by his 

superiors or which he found for himself. The research he was involved in often 

required monitoring changes over time, so he needed information which was 

issued daily or at longer time intervals. He sought data from the organisation’s 

computerised database and also similar data from international databases. Páll had 

a large photographic collection which he used to monitor changes over time in 

glaciers and landscape and he read journal articles to learn more about his subject.  

Sigrún seemed to work on one project at a time. She said that her work 

involved interpreting data and findings from reports: “And maybe you start by 

looking at the history, you know, what geological research has been done on the 

area before and what the main results were. And then you collect together what 

has been written about the research holes.”
4
 Most of the information which 

Sigrún referred to was available within the organisation, either as reports or as 

measurements on the computer database. Part of Sigrún’s work included writing 

computer programs and when she needed information for that she consulted 

handbooks via the Internet.  

One of the interviewees with complex information seeking behaviour was 

Indriði. With up to 30 active projects he needed a variety of information. He was 

head of his section (fagsviðsstjóri) and was approached by junior staff when they 

needed information. He said that he sought information for all aspects of his work 

                                                 
3
 Og svo þegar kannski þú ert komin út í ráðgjafana, að leita einhverra lausna eða vandamál  

tengd lausnum þá þarf maður oftar að fara inn í þá þessar greinaskriftir vísindamanna og þess 
háttar og fara að leita í tímaritunum. 

4
 Og þá byrjar maður kannski á því að í raun og veru að kynna sér forsöguna, þú veist, hvaða 

jarðfræðirannsóknir hafa verið gerðar á svæðinu og svona hvaða, hvað voru helstu niðurstöður í 
því. Og svona, taka saman það sem hefur verið skrifað um rannsóknar holur. 
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and saw it as a way of saving time and money. He was worried that if existing 

information was not found, either not looked for or not recovered, then research 

might be repeated unnecessarily. One of his main information needs was met by 

the Orkustofnun reports which have been written over the last 70 years or so. He 

also used the database in his institution when he needed particular measurements. 

Indriði stressed how useful the information held by the general public could be. 

He said:  

I phone a lot [Out in the country?] Yes. And actually over the years I 

have phoned old people here in Reykjavík. They can tell me things and 

save me a lot of work. If I am looking for a geothermal locality, finding 

one spring can take a day, or two, three days. But if I phone people they 

can tell me almost exactly where it is so I can walk straight to it.
5
  

Indriði also said that he used old books which describe the geology and geography 

of particular places.  

Anna was head of a section at Ísverk hf. and her information needs were 

mostly connected to the running of that section rather than for a particular project 

which had been allocated to her. She seemed to break her work down herself into 

different items which were similar to the projects of the other geoscientists. She 

wanted information which would keep her up to date about Icelandic standards 

and test procedures. This information was to be found in published material from 

Staðlaráð Íslands (Icelandic Standards) and from foreign standard offices. Anna 

was also responsible for the maintenance of test equipment and sometimes needed 

to find information about new equipment. When her section started a new test 

procedure she needed to find information about how best to perform the test. She 

seemed to acquire a lot of information from colleagues doing similar work in 

other places.  

Guðrún at Orkugarður I appeared to work on one or two projects at a time. 

When she began a new project she needed background information about the 

geography of an area and she often acquired this from homepages of local 

                                                 
5
 Ég hringi mikið já í [Út á land?] Já. Og ég reyndar hef í gegnum tíðina líka hringt í gamalt fólk hér 

í Reykjavík sko. Það geta sagt mér hlutir og sparað mér óhemju vinnu. Ef ég er að leita eitthvað 
jarðhitastað, að finna eina lind getur tekið einn, tvo, þrjá daga. En ef ég hringi í fólk það getur sagt 
mér nokkurn vegin nákvæmlega hvar það er þannig að ég geti labbað að staðnum sko. 
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authorities. She also needed more detailed information, which she found in reports 

from other government institutions and private engineering companies. She said 

that much of what she did was new and that there was no established routine for it 

in Iceland, so she looked at the way things were being done in other countries 

such as Britain and Denmark.  

The second person interviewed at Ísverk hf. was Einar, an engineering 

geologist. He said that he usually had between three and ten active projects at one 

time. The work on a particular project was often intermittent as the project needed 

to develop. He said that his information needs changed over time; and explained it 

like this: “When you are working on a design project then perhaps you don’t 

realise at the beginning what information you need. And then the question comes 

up later depending on how the project develops and then you decide to look for 

more information if you haven’t got it.”
6
  Einar seemed to divide his information 

needs into two. Information needed at the start of a project was generally a review 

of previous work or information which he could interpret himself. Later in a 

project he would need more information to answer specific questions.  

Helgi had recently completed his Masters degree and had only been 

working at Jarðverk hf. since 2008. Like Einar, he divided his information needs 

in two: information which described the geology of an area; and information 

which added to his understanding of a subject. The former could be found in 

reports such as those from Orkustofnun, and the latter was more likely to be found 

in international journals or articles on the homepage of a geoscientist. 

The last person to be interviewed was the private consultant Bjarni. He 

said that he had been working in the same area for so long that he did not often 

have to seek information connected to his work; generally he just applied his own 

knowledge. At the start of a project he would look at reports such as those from 

Orkustofnun, and PhD theses if they existed. They would give him information 

which described the area and he would compare it to information from boreholes, 

if available. He said that once he began to work on a project he would follow a 

particular routine; others might do things differently but the outcome was the 

                                                 
6
 þegar að maður er að vinna í svona hönnunarverkefnum þá áttar maður sig kannski ekki á strax í 

upphafi hvað maður þarf af upplýsingum og þá vakna oft spurningar á leiðinni eftir því hvernig 
verkefnið þróast og þá ákveður maður að leita fleiri upplýsinga ef það vantar. 
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same and either way of getting there valid. He preferred to take a practical 

approach to problems rather than read about them and said: “So really I have 

worked a lot and learned what is relevant to engineering geology and learned it 

more like a technician than as an academic. I work in a hands-on way and then 

read some more, and I don’t go a long way on theory, without trying things out.”
7
 

Bjarni said that working with foreign geoscientists on a large engineering project 

had helped him update his knowledge of engineering geology. 

 

4.2.1.3 Summary of information needs 

The information needs of the geoscientists may be divided in two. Some of them 

described a need for information in order to enhance or renew their knowledge 

base. The only geoscientist with a PhD, Indriði, seemed to find this particularly 

important, and systematically checked for newly published material and read what 

he regarded as important to him. Bjarni was of similar age to Indriði, but relied 

more on other people to tell him about new information in his field of work and in 

his personal area of interest. Three of the geoscientists, Guðrún, Sigrún and Einar, 

said that they did not look for information to keep up to date in their field. 

All of the geoscientists needed to seek information in connection with 

projects at work. Byström and Järvelin (1995) said that three types of information 

were needed for different tasks: problem information which describes the 

problem; domain information which provides facts about the problem; and 

problem solving information which pertains to how the problem is treated. 

Problem information is usually to be found in the work environment or old 

documents, whereas domain information is more likely to be in published 

literature. Byström and Järvelin said that problem solving information was often 

only available from experts. 

Bjarni said that he did not need much new information other than 

information about what geological research had been done in an area, and this 

                                                 
7
 Þannig að í raun og veru þá hef ég unnið mikið til og lært það sem við kemur enginíringgeológíu 

og lært það meira sem iðnaðarmaður heldur en sem fræðimaður. Og er að vinna með þetta í 
höndunum og les mér svo til meira og er ekki að fara einhverjar langar leiðir bara á bókinni og 
hafa ekki prófað hlutinn. 
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could be found in copies of reports which he had in his workplace. This 

corresponds to what Byström and Järvelin (1995) called problem information. All 

of the geoscientists needed problem information of various sorts. Most problem 

information came in the form of reports, especially those published by 

Orkustofnun, but the information stored on an organisation’s database also falls 

within this definition, as do the photographs which Páll used to tell him about 

changes in the landscape. Problem information is the information type which the 

geoscientists seemed to use most in their work.  

All of the geoscientists also sought information which was found in 

journal articles or books. This information was not specific to the project they 

were working on, but could be applied to it. This information is similar to 

Byström and Järvelin’s (1995) domain information. When faced with a project on 

an unfamiliar subject, Karl said that he had to read about it in published articles 

and that he then applied that knowledge in the project. Another example of 

domain information is the information from handbooks sought by Sigrún when 

she was working on a computer program.  

Problem solving information as defined by Byström and Järvelin (1995) 

was difficult to identify. Possibly the help which Sigrún elicited from co-workers 

could be seen as problem solving information. When Karl spoke of looking for 

solutions to problems he referred to reading published articles, and it is possible 

that the geoscientists find some problem solving information in professional 

articles. Guðrún and Anna seemed to acquire problem solving information by 

looking at how things were tackled in other countries.  

 

4.2.2 Sources of information which were needed 

The previous section examined types of information using the three-fold 

classification of  Byström and Järvelin  (1995). In this section the information is 

considered from a different aspect: how the geoscientists referred to it. Source is 

used here to mean the actual item containing the information, for example a book 

or a journal. The source of information which was most important, and to which 

reference was most frequently made, was reports, which could come from various 

organisations, as Einar at Ísverk hf. explained: “Of course I work with 
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information-gathering, geological research, and then I use a lot of research which 

other people have done and that is often done for organisations, local authorities 

and companies. Landsvirkjun, for example, and Vegagerðin. Yes, those are the 

reports that I need to get hold of.”
8
 Reports issued by Orkustofnun (National 

Energy Authority) were mentioned most often, and Indriði thought that they were 

the main source for information about the geology of Iceland, covering almost 70 

years. The reports from Orkustofnun, and other places, were referred to as either 

“skýrsla” or “greinargerð” which could be translated as report and short report. 

The short reports are more informal than the reports, often put together as interim 

reports. In the past Orkustofnun’s short reports have not been managed as well as 

the reports, and Guðrún said that it was difficult to find them: “And there is an 

awful lot of material lying around in short reports, here but their organisation 

through the years has not been good enough, so some of these short reports are 

just in the keeping of specialists and not known about today.”
9
 Reports are 

discussed further in section 4.3 which discusses the location of information 

sources and channels.  

The second most frequently mentioned source of information is published 

articles, mostly in foreign journals, but also in a few Icelandic publications such 

as Jökull and Náttúrufræðingurinn. Books of various kinds were mentioned: 

textbooks; handbooks; special publications in honour of a geoscientist 

(Festschrift); old books and manuscripts describing travel and places in Iceland; 

and conference publications. Indriði talked about the importance of unpublished 

research manuscripts, such as those completed for doctoral studies in Germany or 

Britain. He said that these could be difficult to find unless you knew about them 

but that they often contained important information. 

                                                 
8
 Ég vinn náttúrulega við að safna upplýsingum þá jarðfræðirannsóknirnar, og síðan nota ég mikið 

þá rannsóknir sem aðrir hafa framkvæmt og það er þá gjarnan unnið fyrir stofnanir, sveitafélög 
og fyrirtæki, Landsvirkjun til dæmis og Vegagerðina þá. Já, þær skýrslur sem ég þarf að hafa upp 
á. 

9
 Og það liggur gríðarlega mikið efni í greinargerðum hér en utan umhaldið um greinargerðirnar í 

gegnum tíðina hefur ekkert verið nógu gott svo að sumt af þessum greinargerðum liggja bara hjá 
sérfræðingum og ekkert vitað um í dag. 
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Most of the geoscientists said that aerial photographs were provided by the 

client, so they did not have to try to find them. Páll was an exception to this, as he 

needed to use a lot of aerial photographs and satellite photographs, comparing 

shots of the same place taken at different times. Páll also said that he used maps 

for his work, both standard topographical maps and maps which had data entered 

on to them.  Karl said that he often began a project by looking at the geological 

maps which were available in his office.  

Orkugarður II has a large database which connects various data 

geographically and by work-number, as Indriði explained: “We enter all the 

temperature measurements; everything which is done in the holes is entered on 

the database and attached to that number. And you could say the same for all the 

geothermal sites, all the mapping, it all goes on the database.”
10

 Sigrún, who also 

worked at Orkugarður II, used this data base too, getting maps and data from it. It 

appeared from the interviews that Orkugarður I and II share the database facility, 

but each has private areas on it, so it was a major source of information for almost 

half of the interviewees but inaccessible to the others. Some of the information 

contained in the database is available to the public on a website called 

Gagnavefsjá but Orkugarður workers do not use it because they have their more 

extensive database, and no one else mentioned it. It has been recently opened and 

possibly it is an information source of the future. 

A source mentioned by one person as very important could be unimportant 

to all the other geoscientists. Anna relied on various standards which can be 

bought from Staðlaráð Íslands (Icelandic Standards) and they were her main 

source of information; but only one other person, Guðrún, mentioned them and 

they did not seem very important to her. Páll was the only geoscientist who said 

he spent a lot of time reading old manuscripts at Landsbókasafn (National and 

University of Iceland Library). He and Indriði were the only two who said that 

they used old books as information sources. Páll and Indriði both said that 

photographs were useful sources of information, but used them for different 

purposes. Páll used them as data of how the landscape had changed in time over a 

                                                 
10

Svo röðum við öllum hitamælingum, allt sem er gert í holunum er raðað inn á gagnagrunn og 
hengt á þetta númer og sama má segja um alla jarðhitastaði, alla kortagerð, þetta fer allt inn í 
gagnagrunninum. 
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long period, whereas Indriði used them as a record of how work progressed on a 

particular project. 

The interview with Indriði took place in his office, and I noticed that he 

had several field notebooks on his desk, so I asked about them. Geoscientists are 

taught to use field notebooks to record their observations and actions. Field 

notebooks are usually numbered by year and each entry is dated. They can contain 

a lot of information in a raw form and much of it is later entered into a database or 

written in a report. Some of the information may not be used at the time, and if 

needed later it can only be found if the geoscientist recalls it and looks for it. 

Indriði told me that in Iceland such field notebooks are the property of the 

geoscientist and do not have to be handed in. He thought that in Britain 

government geoscientists have to return field notebooks when they leave their job 

and they can be a source of information for others. Anna at Ísverk hf. was using 

her field notebook even though she was entirely office-based in her job; she used 

it to make notes during our interview. Field notebooks are potentially an 

information source for all geoscientists, but are personal items which are easily 

overlooked. Indriði did not mention them until asked, but then he said that his 

own notebooks were not particularly well organised, but he would go through 

them looking for information if he knew it was there. 

People were important sources of information for all the geoscientists and 

were also information channels, leading to other sources. Section 4.4 will look at 

all aspects of information seeking involving other people.  

 

4.2.3 How the information was defined during seeking 

It was common for the geoscientists to define the information in some way before 

seeking it. Searching often involved defining the information by author. Almost 

all the geoscientists referred to the way in which Icelandic geoscientists know 

each other. It was therefore convenient for them to recall a piece of research and 

connect it to a particular scientist and that connection would then tell them which 

organisation had done the work and lead to a report about it. A lot of information 

seeking took place based on some sort of prior knowledge. Some of the 

geoscientists said that when they were given a new project they were provided 
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with references as a starting point. Guðrún said that she was given a list of 

references when she started a new project: “Of course when an application comes 

in it comes with a reference list and you try and get those references. They might 

not be available in-house, most often they are reports from Hafró and 

elsewhere.”
11

 Guðrún said that when she started in her current job she spent a lot 

of time searching on Gegnir (the national library catalogue) for relevant material. 

She used all sorts of keywords to search and thought that keywords were helpful if 

they had been properly entered. A search for the keyword “jarðefni” resulted in 

items about sand and gravel which were of interest to her, but also books about 

“jarðefnafræði” which is geochemistry and generally not of interest to her. She 

emphasised how useful it could be to search by place name, both on Gegnir and 

by using Google. She said that they had discussed within the workplace the 

importance of indexing using locality names and that it was a very useful way to 

find material. She was happy to see examples that had been catalogued and 

indexed in a helpful way: “And I was very pleased that they had made an effort 

and that someone who worked in Gegnir had classified the farm name Reykir, 

which is a very common name here, classified it as to whether it was in 

Fnjóskadalur or somewhere else. So at least it made it easier for you to search.”
12

 

Keyword searching, including place-names and subject matter, was used 

extensively by the geoscientists. Google, Gegnir and Hvar.is were all searched 

using keywords. The databases at Orkugarður I and II were searched by keywords 

and could also be searched by date or by borehole number/name. Einar at Ísverk 

hf. said that, if he wanted to be certain that he had found all the reports on a 

project, he would phone the library, at Landsvirkjun for example, and ask the 

librarian to search using the scientific names or place names which he provided.   

Bjarni, the consultant who was interviewed, said that he put a keyword into 

Google and looked at a few of the sites which came up and then narrowed his 

                                                 
11

 Það er náttúrulega þegar umsagnir koma inn þá fylgja svona heimildarlistar og maður er nú 
svona að reyna að afla þeirra heimilda. Það eru ekki endilega mikið til innanhúss oftast þetta eru 
skýrslur hjá Hafró svo sem og víða af. 

12
 Og ég var nú mjög ánægð með að þeir hefðu tekið sig til þarna og einhverjir sem unnu í Gegni 

að flokka bæinn Reykir sem er mjög algengt nafn hér sem sagt flokka það eitthvað niður hvort 
það var í Fnjóskadal eða einhverstaðar annars staðar. Þannig að það var þó allavega, auðveldaði 
manni þó nokkuð leitina. 
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search by adding more keywords. This was the way Karl at Jarðverk hf. worked 

too. 

Some of the geoscientists spoke of the difficulty of finding information 

which was not catalogued or indexed. Orkugarður II was systematically working 

to enter all reports into Gegnir. When these interviews were taken the short 

reports were only listed on the old library catalogue but the plan was to put them 

in Gegnir later. Indriði, at Orkugarður I, said that there was still material lying in 

drawers around the building, but that it was being dealt with gradually. He talked 

about how valuable the information in older books could be, but said that it was 

impossible to find unless you knew about it. Bjarni seemed to rely on other people 

to know about the information which he wanted to find. He mentioned Indriði as 

one of the people he would ask, and said that if another senior geologist at 

Orkugarður II did not know where to find certain information then it was probably 

not worth finding. 

Karl at Jarðverk hf. had his own method of locating information in the 

workplace. He said that at the end of a project he did not send all of the material 

to the office archives: he always kept one or two items which carried the project 

name, number and date. When he needed information about that project he could 

look through his collection of papers and find the project number, which he used 

to request more information from the records management department.  

 

4.2.4 Summary 

All of the geoscientists sought information which they needed for their job. 

Almost everyone spoke of projects which they were working on, most of which 

were paid for by some external organisation or company. Guðrún, who was 

working on the government of geological resources, did not have to sell her time, 

but she did divide her work into separate projects. Anna seemed to account for her 

time less as projects, and more as the general running and management of her 

section which tested geological materials. A lot of her time did not have to be sold 

outside. Information was most likely to be needed at the start of a project, but 

could be needed later on. Information sought first tended to be of a more general 

nature than that sought later. 
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Some of the geoscientists sought information to extend their knowledge of 

geology separate from any project. They also looked for information to help them 

keep current in their field. This behaviour was shown by the three eldest men: Páll 

at Orkugarður I; Indriði at Orkugarður II; and Bjarni the independent consultant. 

These three had an obvious interest in geology which extended beyond their 

working hours. Karl at Jarðverk hf. also said that he sought information in his free 

time if he wanted to keep up to date or extend his professional knowledge. Karl 

was about 20 years younger than the other three, but had a position of 

responsibility as head of his section. Helgi, also at Jarðverk hf., mentioned 

Icelandic geological journals which he subscribed to and collected at home. The 

remaining four geoscientists either did not mention seeking information to keep 

current, or said that they did not do it. 

The most commonly mentioned information source was reports. These 

were reports issued by various companies and organisations, and those from 

Orkustofnun seemed to be important to at least six of the geoscientists. Most 

people also sought information in articles published in international journals. 

Anna at Ísverk was the exception; instead of reports and articles she used 

published standards and web-articles about them. Old books and manuscripts 

were important to Páll and Indriði, and most people referred to textbooks as 

sources of information. The internal computer systems at the two government 

organisations and the two private companies were also important sources of 

information, since they held most of the data to which the geoscientists needed 

access. Maps, photographs, newspapers, and handbooks were also mentioned. 

Everyone used people as information sources, most frequently by asking nearby 

co-workers if they could assist. Páll and Bjarni asked colleagues elsewhere in 

Iceland or abroad if they could send them reference material. Indriði stressed how 

the general public could be an information source for him, especially elderly 

people who could recall research that had been done or who knew a locality very 

well. Human information sources are considered in more detail in section 4.4.   

When they were seeking information the geoscientists defined it in various 

ways. Keywords were used by everyone when seeking information on the 

Internet, and could also be used on the computer system at Orkugarður II. Often 
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the geoscientists knew who was likely to have done certain work, in which case 

they searched using the author’s name. Many of them said that this was 

particularly effective in Iceland where the geosciences community is so small. 

Sometimes people searched using a geographic location as a search term.  

 

4.3 Location of the information which was sought 

It is interesting to look at where information is located. Some information is only 

available in printed form, and this can be geographically located in various parts 

of the organisation’s building, or outside it. Information that is available digitally 

can be “located” on the Internet or on the organisation’s computer system. An 

information seeker may choose to look for information in one place rather than 

another. This section will look at where the information is located. 

 

4.3.1 In the organisation 

The information which is located in the organisation can be considered as being in 

three places. Some of it is in the office of the geoscientist, either as printed matter 

or as a file on the computer. Other information is stored elsewhere in the 

organisation, either in a store of some sort or on the central computer system. 

 

4.3.1.1 In the scientist’s office 

Most of the information that the geoscientists sought was available at their desk, 

via their computer, but little of it was located on the computer itself. Indriði said 

that he kept his collection of digital photographs on his own computer rather than 

adding them to the central system, because he wanted to retain his ownership of 

them. Páll preferred to take non-digital photographs, and he had them organised in 

folders in his office. He maintained a searchable index which was available on the 

central system if anyone wanted to use it. 

Everyone who was interviewed had printed information sources in their 

workspaces. The person with least work experience, Sigrún, said that although she 

often printed reports to facilitate reading, she rarely kept them once she had used 
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them. She said that her office contained folders from previous occupants and she 

planned to have the records manager collect them and place the information on the 

central computer so that she could access it there. Her attitude contrasted with that 

of Páll.  

Páll put less emphasis on use of the Internet. He preferred to have his 

information sources physically within reach. In the past he had built up an 

extensive collection of reprints. Lack of space meant that he was no longer able to 

keep everything in his office, so some of his reprint collection had been moved to 

a storeroom and he had taken other parts of his collection home. He expressed 

regret that he was unable to keep his collection of papers at hand. Indriði also 

spoke of a management decision that reprints need no longer be kept as a 

collection: “They say that it is enough, that it is possible to get it from there. That 

there’s no need to waste money and staff on it… Actually I think that policy is 

wrong but it’s not up to me… I think that there should be a good collection of 

reprints here but that’s not in fashion.”
13

 Indriði’s reports and books looked 

disorganised and lay at various angles on the shelves. 

One of the people who work in the private sector also felt the need to keep 

information sources around him instead of sending them to the company’s 

archives. Karl, at Jarðverk hf., spoke often of finding information amongst his 

“junk” – this was a collection of old reports and work papers that he retained in 

his workspace. When he needed particular information he recalled the name of the 

client, for a project, located some paperwork for that buyer and then used the 

associated work-number to track the information that he needed. In some cases he 

might need to ask the records manager to locate the information in a store, but the 

starting point was the unofficial collection in his office. Karl had a workstation in 

a large room which he shared with about ten people. He said that books which 

were used solely by his department were kept in that room. Helgi, a co-worker of 

Karl’s, told me about this informal collection of books too:  

That was the example which I mentioned before... ground water and 

generally about the geology here in the Reykjavík area, we have in the 

                                                 
13

 Þau segja að þetta sé nóg, það er hægt að ná í þetta þarna. Það er óþarfi að eyða peningum og 
mannskap í þetta... Mér finnst þetta reyndar röng stefna en ég ræð engu... Mér finnst að það eigi 
að vera til góð söfn af svona sérprentum hér en það er ekki í tísku. 
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shelves here, next to us, some books which people either own themselves 

or have, so I started looking in them. And then I have textbooks from 

when I was studying, so I looked there and then I went on the Internet.
14

 

Bjarni, who was working privately, had almost all his information sources 

in his office space. He had several rooms which could be used by other workers 

when he had a large project and needed more staff. At the time of the interview he 

was alone and had printed papers all around the work space, including the coffee 

room. One office held the desk where he conducted his paid work. Another larger 

office had desks for temporary staff, and there he had organised piles of papers 

which he wanted to read for his personal interest. He had a large bookcase too, 

containing reference books and his field notebooks. He said that he had collected 

copies of most of the reports which he needed to refer to, and these were kept in a 

store along with more journal articles. Bjarni’s collection was spread out but neat 

and orderly.  

Anna, at Ísverk hf., had her paper collection organised in matching box 

folders and kept her desk clear of material. Her workspace was like a small room 

although the walls ended at head height. The adjoining workspaces belonged to 

people in her section and she said that they tended to keep useful books close by.  

 

4.3.1.2 In the organisation but outside the office 

Although Bjarni was able to use several rooms to store his information, this was 

not the case for any of the other geoscientists. The people working for the two 

private companies had work-stations in shared areas, defined by low dividers. The 

people working at Orkugarður I and II had offices which were either private or 

shared with one or two people. No one was able to collect unlimited information 

sources in the work area. Karl at Jarðverk hf. said that when a project was 

completed, associated material was sent to the company’s archives, which were in 

a different building. He seemed to find it difficult to retrieve material from there, 

                                                 
14

 Það var atriðið sem ég var að nefna áðan… grunnvatna og almennt bara um jarðfræði hérna á 
höfuðborgarsvæðinu að þá erum við bara með í hillum hérna hjá okkur við hliðina á okkur 
nokkrar bækur sem að sem að einstaklingar annað hvort eiga sjálfir eða eru með þannig að ég 
byrjaði að fletta í því svo ég námsbækur frá því að ég var í námi sem ég fletti í og svo fór ég á 
netið. 
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and referred to it as the point of no return. He said that there was a small library 

on the floor above where he worked but, as said before, his department kept most 

material in their group space. The other private company had a very similar 

arrangement. 

Orkugarður I has a specialist library which is used by its workers and is 

also available to other people. This library is located in the same building as 

Orkugarður I and II, but from the viewpoint of the five geoscientists working 

elsewhere it was a source outside the organisation. I spoke to four geoscientists 

who worked in Orkugarður I and II and only one of them, Páll, said that he 

actually went into the library on a regular basis. The Orkugarður library will 

therefore be treated as an information source which is outside the building; see 

section 4.3.2.  

 

4.3.1.3 On the organisation’s computer system 

Sigrún, at Orkugarður II, talked a lot about the internal computer system which 

held most of the information that she needed. Orkugarður I and II had the same 

system for storing data, but each organisation only has access to one section of it. 

Even within an organisation there were restrictions as to who had access to some 

information. Orkugarður II was self-financing, so most of the work was sold 

outside and information for a particular project was confidential. The central 

computer systems stored most of the data which were needed for information at 

Orkugarður I and II, Jarðverk hf. and Ísverk hf. The central computer systems 

were also used to house information which was initially accessed from other 

places but then stored for future use. Helgi, at Jarðverk hf., said that they stored 

journal articles as .pdf files on the central computer, and grouped them roughly by 

content. Guðrún said that she tried to save reports in .pdf format even if they were 

available on another company’s website, as they might not always be so easily 

available; see next section. 
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4.3.2 Outside the organisation  

Guðrún, at Orkugarður I, said that almost all the information she needed was 

available outside her organisation, usually as a report from an engineering 

company or another government organisation such as Hafrannsóknastofnun 

(Marine Research Institute). When she first started her job she used to find the 

information herself, but then she began to ask the librarian at Orkugarður I to do it 

instead, because it saved her time. Einar at Ísverk hf. said that he liked to get a 

librarian to look for information too. He worried that he might not find a 

particular report himself if he just looked via the Internet so he often double-

checked by asking a librarian to search their records. 

I spent one morning (31/10/2008) observing the Orkugarður I librarian at 

work. Svava, as she is referred to here, spent most of her time cataloguing and 

indexing old reports in Gegnir which is the Icelandic national library catalogue. 

Orkugarður I used to have its own cataloguing system and this is still active, but 

new reports are only entered in Gegnir.  Svava said that she was working 

backwards through the old reports and had reached 1977. The reports had been 

scanned and saved as .pdf files by summer staff and one of the office staff was 

working on the 1972 reports. The intention was to complete the reports and then 

begin to scan and catalogue and index the short reports (greinagerðir).  Svava also 

answered requests from people both within Orkugarður and outside it. These 

requests could be from people like Guðrún who wished to save time by using an 

available service, or they could be from people who could not find certain 

information themselves. Svava said that requests were often for material which 

was not available digitally but was stored in the archives at Orkugarður I.  

While I was observing her Svava went down to the basement archives to 

get two types of information. One was an old article from a 1981 journal. Svava 

scanned the article and said that she would send the .pdf file by email. The article 

was co-authored by an Icelander so Svava also photocopied it. She said that the 

library held a collection of papers by Icelandic authors; each scientist had a folder 

in a filing rack at the back of the library, and if a request came for an article which 

was not already in the system a copy was added. The second type of information 

which Svava retrieved from the archives was a 1952 report which was not 
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available in digital form. She scanned the report so it could be sent as .pdf and 

also photocopied it so that the library would have a paper copy in the future. 

When Svava began work at the library she was the only librarian there, but a 

second, Guðbjörg, has since been employed. Guðbjörg was working through the 

library collection and cataloguing the books in Gegnir. She was also marking 

books which she thought should no longer be kept in the library. All library 

collections need regular reviewing to remove out of date books and make space 

for new material.    

The geoscientists I interviewed were able to benefit from Svava and 

Guðrún’s work when they searched for information. The .pdf files of old reports 

were easily accessed either from Gegnir or from the Orkugarður library’s website. 

Sigrún, who worked at Orkugarður II said that some people found the double 

system confusing. They were encouraged to look for reports via Gegnir, but still 

needed to check the old library catalogue for older reports. It was interesting to 

see that the library was adding to its collection of papers by Icelandic authors. 

This might help make up for the missing print collection which Indriði and Páll 

both thought should have been retained. At least material by Icelandic authors 

should be readily available in the future. Svava said that because of copyright 

concerns she would not make .pdf files of articles available via the Internet.  

Páll made frequent use of the Orkugarður library, asking the staff to find 

and copy articles for him. He was the only person interviewed who seemed to 

have spent a lot of recent time in a library outside the workplace. He had been 

reading old books and manuscripts at Landsbókasafn (National and University of 

Iceland Library). Karl, at Jarðverk hf., said that if he found himself at Orkuveita 

Reykjavíkur (Reykjavik Energy), waiting for material to be copied, he browsed in 

the library. Indriði made occasional use of the library at his old workplace and 

said: “Usually if I need to get something I phone. I phoned Fræðastofnun 

[pseudonym] where I used to work. They have a very good library and I could ask 

them and they copied and sent it to me”
15

.  

                                                 
15

 Yfirleitt ef ég þarf að sækja eitthvað fer ég og hringi og ég hringdi á sínum tíma inn á 
[Fræðastofnun] þar sem ég vann. Þau eru með mjög gott bókasafn. Og ég gat spurt og þau 
ljósritað og sent manni. 
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Ísverk hf. and Jarðverk hf. had small libraries which I did not visit. The 

geoscientists did not seem to use them much, preferring to keep books in their 

work-spaces. Helgi at Jarðverk hf. had been in their library the previous week but 

said he only went there once he knew that they had a book which he needed. He 

did not go in just to look through the collection.   

Bjarni talked about his own book collection and said: “I am a great book 

collector too and I have often been to London and hunted for books there, for 

example in Foyles. It is especially enjoyable to hunt for books in Foyles and I 

often find something there.”
16

 Indriði and Páll had considerable book collections 

at their homes. They said that they used these collections as an information source 

for work projects. They also had collections of reprints and manuscripts at home. 

Indriði said that he took printed articles home for storage rather than throw them 

away after use. Páll subscribed to some professional journals and kept these at 

home too. Only one of the younger geoscientists, Helgi at Jarðverk hf., mentioned 

that he had journals at home which he used as information sources.  

 

4.3.3 On the Internet 

Everyone who was interviewed used the Internet to search for information. Páll, at 

Orkugarður I, said that he was more of a book man than an Internet man and that 

he would not quote a reference unless he could find the same information in 

printed form. Bjarni, the private consultant, also seemed to use the Internet in a 

limited way whereas Indriði at Orkugarður II, who is of a similar age, made 

extensive use of the Internet to search for information. All the geoscientists 

received articles and reports in .pdf format, either by email or by downloading 

them from websites. Most people seemed to scan articles on the computer screen, 

but printed them out if they wanted to be able to write notes or draw on maps. 

Sigrún printed out a lot of material and threw it away when she had finished: “If I 

am working on a particular area or using some report a lot then I usually print it 

                                                 
16

 Ég er mikill bókasafnari líka og hef oft farið til London og grúskað þar í til dæmis Foyles, það er 
sérstaklega góð upplifun að grúska í Foyles og þar er oft að ég finn eitthvað. 
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out.”
17

 Indriði said that it was impossible to read things properly on the screen, but 

he also said that if he saw an interesting article in the library then he would access 

it on his computer where he could use the search facility rather than waste time 

turning the pages of a paper journal.  

Anna, at Ísverk hf., said that the Internet was her most important source of 

information because it gave access to the maximum amount of information in the 

shortest time. Karl at Jarðverk hf. said something very similar: “In an hour I can 

dig around on the Internet and find a lot of references. I can find the Orkustofnun 

stuff and of course lots of information.”
18

 Karl was the only person to complain 

that the Internet offered too much information at times. He was not confused by 

this, but seemed to resent the extra time it took to sort through articles which 

essentially contained the same information but presented it in slightly different 

ways. Karl said that he used Hvar.is a lot and that if an article was only available 

on a pay-to-view site then he would not bother to get it unless it was the only 

information available on that subject. The deciding factor for him was not the cost 

but rather the extra time it would take to get the company credit card and make the 

transaction.  

Helgi had only recently joined Jarðverk hf. after completing a Masters 

degree and he said that he still searched on a database which he used as a student; 

he was used to searching there and still had the access code. He did not use 

Hvar.is and he was the only geoscientist who said that he used Google-scholar to 

search for information. Bjarni, the consultant geologist, said that he had found 

Hvar.is difficult to use, so he did not bother with it and relied on the main Google 

search site.  

 

4.3.4 Summary 

The geoscientists were able to seek and access almost all the information they 

needed without moving from their desks. The government institutions and private 

                                                 
17

 Ef ég er að vinna mikið með ákveðin svæði eða nota einhverja skýrslu mikið þá yfirleitt prenta 
ég hana út. 

 
18

 Á klukkutíma hérna þá get ég í rauninni gruflað mikið á netinu og fundið fullt af heimildunum 
og svo  ég get fundið Orkustofnunardótið og auðvitað mikið af upplýsingum. 
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engineering companies had central computer systems which stored data files as 

well as electronic copies of reports and articles which the geoscientists needed. 

Bjarni worked alone and had several computers, but also stored a lot of printed 

reports and articles in the office area. The other eight geoscientists had restricted 

storage space at work, and Indriði and Páll both regretted this and had taken 

printed matter home to store rather than throw it away. Everyone had textbooks 

close by and used them as information sources. Although the geoscientists were 

able to seek and access information from their desks, most of the information they 

used was sited elsewhere. Reports issued by Orkustofnun were sited on the 

Orkugarður library Web server but could be accessed from any computer with an 

Internet connection. Many journal articles were available via various websites, 

and the rest could usually be requested in .pdf form from libraries or colleagues. 

Most of the geoscientists saved electronic copies of information to their own 

computers and sometimes they added them to the central computer too. 

Information “in people’s heads”, as one person called it, was generally sought by 

making a telephone call, but emails were used too for a more formal approach or 

if the informant lived abroad.  

 

4.4 Interactions with other people 

Talking to other people was part of the information seeking behaviour of all the 

geoscientists. Traditionally scientists have exchanged information and answered 

questions from colleagues. The geoscientists in this study were working in 

different fields and were at different career stages, so it is interesting to compare 

how they interacted with other people when seeking information.  

 

4.4.1 Internally: with co-workers, including senior staff 

The youngest person in the study, Sigrún, said that she often asked co-workers for 

help if she had difficulty finding information. She shared her office with another 

geophysicist and sometimes asked him for ideas. Part of her job involved 

computer programming, and she asked other workers in the organisation for help 

if they used the same program. As a relatively inexperienced worker, Sigrún relied 
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on advice from her superiors. Frequently this help came at the start of a new 

project as she explained: “Often when you get given a project, from the head of 

our section, then he also lets you know... if some report about the area has been 

complied.”
19

 Sigrún approached co-workers directly if she was unable to find 

information because it had not been entered in the local computer system. She 

said that if she needed borehole measurements she would contact the measuring 

department and ask them for data that had not been processed. She would also go 

to the records manager and ask for a report that had been completed but was not 

available as a .pdf file. She used direct contact with co-workers to solve problems. 

Sigrún mentioned Indriði as one of the people she would ask for help. 

Indriði had a very wide knowledge base that he attributed in part to the years he 

spent working on a particular project. He had to consult many information sources 

for that work, so he often knew where to look for particular information, even if it 

was not formally indexed anywhere. Indriði also turned to other people for help 

finding information. Some of the work done in his organisation in the past had not 

been entered in the computer system, so it was hard to find. In such cases he 

would walk between offices, asking those who had worked there longer than he 

had if they recalled what had been done in a particular area.  

Anna said that she frequently asked others for help when she needed 

information. Often she would do this first, before using the Internet to search. She 

also said that she would ask people to find information instead of doing it herself: 

“And you can give other people a project too. You can’t do everything yourself. 

Then nothing gets done.”
20

 She did this to save herself time, and also because she 

wished to give junior workers some training in information seeking. She said that 

sometimes this resulted in information that she would not have found herself, so 

everyone benefited.    

Páll was working in a specialised field and turned mostly to colleagues 

abroad when he sought information. He often emailed authors of interesting 

papers and asked them for copies. He had co-authored books with an American 

                                                 
19

 Og svo er oft þegar maður er að fá verkefni þá fær maður, fáum frá deildastjóranum okkar og 
þá lætur hann okkur oft líka vita... ef það hafa verið teknar saman einhverjar skýrslur um svæði. 

20
 Og maður felur fólki bara verkefni líka. Maður getur ekki gert allt sjálfur. Þá gerist ekkert. 
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researcher and explained: “I work quite a lot with Henry Jones at the US 

Geological Survey, who did this [book] with me... He came here once, and once I 

went to him”.
21

 

Einar and Helgi had similar information seeking behaviour even though 

they worked for different engineering companies. Helgi said that when he started 

a new project he would usually begin by asking the people around him what they 

knew. Einar said that he usually began by asking whoever assigned him the 

project, and then if it was something outside his own special field he would ask 

other experts. 

Bjarni, when I spoke to him, was working alone so he had no co-workers 

to discuss things with. He said, however, that when he was working on a large 

project he would employ other geoscientists, and recently they had been from 

Austria, Germany and Britain. He told me that contact with young people kept 

him in touch with what was being taught at university, and he often bought the 

books which they talked about. 

 

4.4.2 Externally: with colleagues, clients and the general public 

Anna said that a large part of her job was information seeking outside the building 

where she worked. She often had to phone or email people to ask about new 

equipment or parts for existing equipment. She found it useful to visit other 

workplaces and attend conferences. She emphasised how important it was to 

speak to people and said: “A lot of it [information] is oral, stored in heads and 

passed between people.”
22

 The only way to access this information was by 

talking, she said. 

Indriði also said that people were a useful information source. If he was 

looking for signs of geothermal activity he talked to local people, as they often 

had the information which he needed. Local people might also know when 

                                                 
21

 Ég er talsvert mikið í samstarfi við þennan Henry Jones hjá US Geological Survey sem var með 
mér í þessu [bók]…Hann kom einu sinni hingað og ég fór einu sinni til hans. 

22
Mikið af þessu er svona maður segir munnmælageymt, geymt í kollinum og gengur á milli 

manna. 
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geophysical research was done in an area, even though the formal report was not 

in the Orkugarður II database. He saw personal contacts as a way to save time and 

avoid duplicating expensive research. Even in Reykjavík, where research records 

are good, he could save two or three days of work if he talked to elderly people 

who could tell him exactly where to find an old spring. He said: “And you need to 

call, use the phone and call home to local people. That is a fundamental thing 

because often those people know better than we do. Know the land and can point 

out things that you need to know.”
23

 

Páll and Bjarni both contacted people when seeking information, but in 

different ways. Bjarni asked other geoscientists to send him material which they 

thought filled his information needs. He would ask two Icelandic geoscientists in 

particular where information could be found, and he also asked specialists abroad 

to help him keep up to date in his field of interest. Páll said that he would often 

contact directly authors of interesting papers and ask them for copies. He would 

also ask researchers for data which had not been published.  

Most of the geoscientists worked on projects which were sold outside and 

they said that they would contact the client when they wanted information. They 

sometimes needed to ask for access to older reports or information which the 

client held. Guðrún at Orkugarður I said that she often asked a geoscientist at 

Ísverk hf. for advice, because Ísverk were responsible for a lot of the reports 

which she used. Einar at Ísverk hf. said that he would ask outside the company for 

help finding information, but was less likely to ask a competing firm.  

 

4.4.4 Library staff and other information managers 

Most of the interviewees sometimes asked library staff for help finding 

information. Páll said: “I usually ask in the library here and they, the librarian or 

the staff here, are very quick and get the articles if they exist somewhere.”
24

 He 

                                                 
23

 Og, svo þarf maður að hringja, notar símann og hringja heim til hússins á staðnum. Það er alveg 
grundvallaratriði af því að það fólk veit oft betur en við. Þekkja landið og geta bent manni á hluti 
sem maður þarf á að halda. 

24
Ég spyr gjarnan í bókasafni hérna og þeir, bókasafnsvörður eða starfsmaðurinn hér, eru mjög 

fljótir að ná sér í greinar ef þær eru til einhverstaðar. 
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made it clear that he felt very comfortable using the library and it was important 

to him. Indriði said that he no longer used Landsbókasafn (National and 

University of Iceland Library), except via the website. Karl worked in a private 

company, but said that the Orkugarður library had been helpful when asked to 

supply information, although he did not visit it in person.  The role of library staff 

was also discussed in section 4.3.2. 

 

4.4.5 Summary 

All of the geoscientists said that they consulted other people when they needed 

information. They did this by phone, email, or face-to-face. The reason could be 

to ask for specific information or to ask where information might exist. Some 

people asked others to find information for them to save them time, or because 

they could not find the information themselves. The younger geoscientists spoke 

to the people around them when they had a problem or needed information. They 

also consulted senior staff or colleagues working in a different field when they 

thought they were likely to have the answer. The older geoscientists also sought 

out more experienced colleagues when seeking information. Indriði asked 

members of the public for information when he thought it would save him time or 

provide information which could not be found elsewhere. Anna telephoned a lot 

as part of her job and said that people were an important source of information for 

her. The size of the Icelandic geoscience community was mentioned by almost 

everyone who was interviewed. The geoscientists usually knew who had worked 

in a particular field, or they knew who held that knowledge. Some said that they 

would ask people first and then search for information on the Internet. Others said 

that they would search first and then ask another scientist, if they could not find 

the information for themselves. 

 

4.5 Other aspects of information seeking 

This section looks at some aspects of information seeking which did not fit in the 

previous sections but which are important either to the geoscientists or to this 

study. 
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4.5.1 Unsuccessful information seeking 

One of the questions which I asked in the interviews was if anything ever 

prevented a successful outcome to information seeking.  This question seemed to 

come as a surprise to most people, as though it was not something they had 

thought about. In most cases unsuccessful seeking was seen as a temporary stage, 

which could be overcome. Karl said that he would stop if the information which 

he wanted had to be paid for. When that happened he searched some more to try 

to find similar information which was freely available on the Internet, and if that 

was impossible he would decide how vital the information was, and pay for it if 

needed. He also said that sometimes he came across reports which were 

confidential and could not be accessed unless the buyer for the work gave 

authorisation. Other geoscientists spoke of this problem too, but generally it was 

seen to be a temporary problem. Páll said that he sometimes had to wait for 

information which had not been published. He said that his seeking was 

unsuccessful if: “...the data that I am looking for don’t exist or haven’t been 

published. People are careful with their own data and don’t want to share, don’t 

want other people to see them until they have published them. It can take a long 

time to publish new data, years even, so sometimes I don’t get access to those 

data in the meantime.”
25

 Pall also spoke of a whole series of Landsat images 

which had been lost due to mishandling of electronic data, as an example of 

information seeking which was unsuccessful.  

Like Páll, Sigrún sometimes had to wait for information which she needed 

for her work. The wait was usually short and she had ways of making it shorter. If 

she was waiting for measurements which had not been entered into the database 

then she would go to the measurement department and ask them to give her the 

data. In some cases she said that she needed to use a report which had not been 

entered on the system even though it had been completed; when that happened she 

                                                 
25 Það er ef gögn sem ég er að leita séu ekki til eða hafa ekki vera gefin út. Menn eru passasamir 

um sín gögn og vilja ekki deila, vilja ekki að aðrir komist í þau fyrr en þeir eru búnir að birta þau. 
Og það getur tekið ansi langan tíma að birtast ný gögn, jafnvel áratugi, þannig að ég fæ ekki 
aðgang að þeim gögnum á meðan. 
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would go to the records manager to ask for the report. She also had to wait 

sometimes to be given permission to see a report which was closed; it could take a 

while to process the authorisation to view it. Indriði, who worked at the same 

place as Sigrún, said that closed reports were just the way things were done. As a 

scientist he would prefer to have everything openly available, but he understood 

that if an energy company had paid for some research then they would want to 

keep it private.  

Indriði was concerned about the amount of information not included in 

official reports. Information of this type was very difficult to find because the key 

to it lay in the head of someone and was not recorded anywhere. He thought this 

was a problem in many places and added: “It has been discussed here that the last 

working-year of each person should be spent on sorting things out. But there is no 

money available for that.”
26

 He also said that it was difficult to find information in 

old books unless you knew about it: “If you are going to find something else, like 

in these older books then you need to know it yourself. You can’t find it without 

knowing about it.”
27

  Guðrún thought that it was also difficult to find information 

in some recent books. She said that sometimes collections of useful review 

articles (Festschrifts) were published to honour a geoscientist, but the book was 

catalogued by the editor’s name so individual articles were difficult to find. 

Guðrún knew of several books and reports which contained information which 

was difficult to find because they had not been catalogued in the most effective 

way. The re-cataloguing of the Orkugarður I library should improve this situation. 

Einar at Ísverk hf. said that it happened quite often that he did not find the 

information which he was looking for. His conclusion was that the information 

did not exist if he could not find it. Anna said that it could sometimes be difficult 

to find things. She put it like this: “...you might need to play detective sometimes 

to find something.”
28

 Bjarni said that if he could not find what he was looking for 

                                                 
26

 Það er að segja það hefur verið rætt hérna í raun og veru að síðasta starfsár hvers manns á að 
fara í því að hann gangi frá öllu. En það eru bara ekki til peningar í það. 

27
 Ef maður ætlar að finna eitthvað annað sko, eins og í þessum eldri bókum þá þarf maður að 

vita það sjálfur. Það getur hvergi fundið það án þess að vita þetta. 

28
 Og það getur, maður getur þurft að leggjast í leynir og löggu stílinn stundum til þess að finna 

eitthvað 
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he would ask another geoscientist, and he mentioned someone working beyond 

retirement age at Orkugarður II. He said that if that geologist did not know where 

the information was then it was not worth knowing anyway. Bjarni also spoke 

about information which was inaccessible for no apparent reason. He wanted to 

look at some special “sideswipe” images of the ocean floorj but the Coast Guard 

refused to release them and he did not understand why. 

 

4.5.2 Tasks and information seeking 

It was difficult to get the geoscientists to describe their information seeking as a 

series of tasks, in the way outlined by Byström and Järvelin (1995). Einar at 

Ísverk hf. divided his seeking into two stages; stage one was rather unfocused, 

whereas stage two might involve looking for particular information. He explained 

it like this:  

When you are doing this sort of design work you don’t always realise 

immediately what information you need and then questions come up later 

depending on how the project progresses and then you decide to look for 

more information...the first search is often a bit haphazard and you look 

for things to understand things better and then ...as you know more, you 

know exactly what it is that you need and you look for precisely that.
29

 

Helgi at Jarðverk hf. described his approach to a project in a very similar 

way. The first stage usually involved collecting general information about the 

subject. He began by asking the people around him in the office, after which he 

would look in textbooks if he thought there would be relevant information in 

them. Finally he would look on the Internet, especially if it was something which 

was not likely to be found in Icelandic. The Internet search would begin fairly 

general and become more specific as he gathered information. Each individual 

                                                 
29

 Þegar að maður er að vinna í svona hönnunarverkefnum þá áttar maður sig kannski ekki á strax 
í upphafi hvað maður þarf af upplýsingum og þá vakna oft spurningar á leiðinni eftir því hvernig 
verkefnið þróast og þá ákveður maður að leita fleiri upplýsinga…fyrsta leitin er kannski dáldið 
handahófskennd og maður leitar að efnum til að kynna sér hlutina betur og svo…eftir því sem 
maður veit meira veit maður nákvæmlega hvað það er sem að vantar og leitar þá akkúrat að því. 
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search could be regarded as a sub-task, where he set out to find information about 

a particular part of the overall problem. 

Sigrún was interviewed before questions about tasks were added to the 

interview outline. She appeared to break her information seeking down by type, 

and after beginning a project she would look in one information source or channel 

for information about borehole data, but used a different channel to find a report. 

She was breaking the overall project down into smaller pieces which could be 

termed tasks, and each task was to look for a different type of information which 

was located in a different source or channel. 

Guðrún said that she did not break down the information seeking, she 

looked for everything at once. She said that it was very personal how people 

worked, and that perhaps lawyers were more organised in their searches. She 

described it like this: “Some people are systematic, take each step at a time and 

finish it before they start the next one. Then there are people like me who are 

maybe doing everything at once and it... is a bit backwards and forwards.”
30

  

 

4.5.3 Saving the information they sought 

The research questions did not ask what the geoscientists did with the information 

once they had finished using it. That is not generally considered part of the 

seeking process, but Meho and Tibbo (2003) included information managing in 

their information seeking model and said that the people they interviewed felt it 

was important to build up personal databases for the future. Information seeking is 

an everyday process in the working lives of the geoscientists in this study. If 

information is saved it becomes a source for the future, which is in a different 

location, and perhaps a different format, to when it was used the first time.  

All the geoscientists spoke of saving information in some way. Some of 

them chose to save as much as possible and Indriði and Páll even took it home 

with them rather than throw it away. Bjarni had a large collection of printed 

material in his office. He had plenty of storage space and saved all the articles 

                                                 
30

 Sumt fólk gengur mjög kerfisbundið í hvern lið og klárar hann áður en það byrjar á næsta. Svo 
er fólk eins og ég sem er kannski að vinna í öllu í einu og þetta…er svona svolítið fram og til baka. 

 



79 

 

which he printed out to read. Sigrún preferred to keep as little as possible in her 

office and said that she threw printed reports away as soon as she had finished 

with them. Anna said that she only kept material if she thought she was likely to 

need it again, the rest she threw away so that it would not be in her way. 

The two government institutions and the two private engineering 

companies all had computerised record management systems which dealt with 

internally produced information sources such as reports. Guðrún at Orkugarður I 

used the system to store reports from other companies so that they would be 

available in the future. At Jarðverk hf. the central computer system was used to 

store .pdf copies of articles which might be useful in the future. Karl said that 

saving files on the computer was not a problem, because they took so little space 

compared to all the digital photographs which had to be saved. He thought that 

most material was saved that way, since almost all new reports were issued 

electronically. Helgi, who also worked at Jarðverk hf., said he would save the 

printed version of a paper to which he had frequently referred; otherwise he would 

just keep a copy on the computer.  

 

4.6 General summary 

The preceding sections presented the findings of the research and used themes 

identified from the data as the framework. In this summary the findings of the 

research are reviewed with the research questions in mind. There were three 

research questions and the findings relevant to each question are summarised 

below. 

 

4.6.1 Information sources and information channels 

The geoscientists used a variety of information sources and channels in 

connection with their work. The most commonly mentioned source of information 

was reports, particularly reports which have been issued by Orkustofnun. 

Published articles in journals were also frequently mentioned as an information 

source, as were textbooks and old books which described a particular area of 
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Iceland in detail. The two government organisations and the two engineering 

companies had their own databases, which provided much of the information with 

which the geoscientists worked. Information in the form of photographs, 

particularly aerial photographs, was important to some people. Maps, both 

topographical and geological, were used by most of the geoscientists. 

Everyone mentioned using co-workers as information sources. This could 

be done publicly by asking for information in the shared office spaces or it could 

be done by asking privately or by sending an email. Junior scientists asked senior 

staff for help finding information and they often did this at the start of a new 

project, as well as later if they encountered problems. The private consultant 

asked experienced colleagues at the University of Iceland or at Orkugarður II. One 

of the people interviewed at Orkugarður II was frequently mentioned by other 

geoscientists as a potential source or channel of information. He himself asked for 

help from co-workers or the public. Most of the geoscientists contacted library 

staff by telephone or email. All the geoscientists used the Internet as an 

information source and channel. There was no typical way to search for 

information online, but everyone used the search engine Google. Hvar.is was used 

by only two of the geoscientists as a way of finding information and another three 

scientists said that they had used it in the past. Five geoscientists said that they 

used Gegnir to locate information and three said that they did not. One 

geoscientist who used both Gegnir and Hvar.is also mentioned Timarit.is and a 

number of foreign publishers’ websites such as Science Direct. The geoscientist 

who said the Internet was her most important information source and channel used 

neither Gegnir nor Hvar.is. She used a lot of homepages for institutions in Iceland 

and abroad, and also homepages for companies that sold items needed in the 

laboratory which she managed. 

 

4.6.2 Influences on choice of information sources and channels 

The choice of information sources and channels could be influenced by several 

factors. The reason for using the Internet to seek information seemed to be that it 

provided the greatest volume of information in the shortest possible time. 
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Geoscientists used library staff as information channels for the following reasons: 

to save time searching themselves; because they could not locate the information 

themselves; or because they wanted to be sure that they had found all the relevant 

information. 

Different types of information are located in different places, so choice of 

source depends on information type. Information which can be called data is 

mostly to be found on central computer systems, so it is sought there. Some data 

were sought directly from other workers or from international databases. The 

Orkustofnun reports are mostly available as .pdf files on Gegnir and were sought 

there. Reports from other government organisations and engineering companies 

were sought via their homepages but some people preferred to ask a librarian to 

find reports for them, for the reasons given above. Everyone preferred an 

information source as a .pdf file, rather than as a printed copy which needed to be 

borrowed and then returned to a library or institution.  

Information which the geoscientists needed for keeping up to date, or to 

expand their knowledge base, was mostly to be found in a source such as an 

international journal and was sought using a channel such as Google or Hvar.is. 

Two geoscientists sought this type of material by using colleagues as an 

information channel.  These two geoscientists seemed to be using an information 

seeking pattern which was well established, and with which they felt comfortable. 

The three geoscientists who said they did not use Gegnir as an information 

channel were all people who did not work in a government institution. However, 

two of the five scientists who used Gegnir worked for private companies, so its 

use is not limited to the public sector. Two geoscientists used both Gegnir and 

Hvar.is, one worked for the government and one worked privately. They were 

each responsible for their department and oversaw several projects and staff.  

As stated before, all the geoscientists used Google as an information 

channel. The reason for this seemed to be its convenience. The only person who 

used Google-scholar was the most recently qualified engineering geologist, and he 

was also the only one who said he used a web-portal called Engineering Village.  
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4.6.3 The geoscientists’ ability to find information  

The geoscientists all incorporated information seeking in their working lives. No 

one seemed concerned or worried that they could not find information which they 

needed. Only one person seemed to be slightly insecure in his seeking and he 

chose to use library staff to check that he had found all the information available. 

His insecurity stemmed from the feeling that the cataloguing system was not 

perfect, rather than from distrust in his ability to find something. The oldest 

geoscientist distrusted electronic storage of data and said that he would not use 

anything on the Internet as a reference unless it was also available in printed form.  

People seemed to trust their own ability to find information and had their 

own way of doing it. No one felt overwhelmed or confused by the amount of 

information which was available. One person complained about the amount of 

time required to sift out duplicate material when searching for published articles. 

Everyone welcomed advances in information availability, such as .pdf files which 

they could download for free.  

The geoscientists expected their information seeking to be successful and 

an unsuccessful outcome was usually seen as a temporary situation which could 

be remedied. If information seeking was unsuccessful because the information 

had not been entered into the information system, people could ask for the 

information directly from whoever held it. If the information was inaccessible 

because it was in a closed report, permission for access to it could be successfully 

sought in most cases.  

Two geoscientists complained about books which were badly catalogued 

in Gegnir or poorly indexed and so could only be used as information sources if 

someone already knew that the information was in them. One of these scientists 

was also very concerned that much information lay outside the system, as 

unreported research or un-catalogued reports. The overall feeling from the group 

was that information was always a good thing, and they expected to find it if it 

existed. The information services and systems in each company or government 

institution were appreciated by most of the geoscientists. The library and records 

management staff at Orkugarður I and II were appreciated by the geoscientists 

working there. The geoscientists at the private engineering companies seemed to 
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interact less with their own information managers, and were less aware of 

cataloguing advances in Gegnir. The independent consultant appeared to be 

slightly isolated from the Icelandic information system, and relied on personal 

contacts to keep him informed and make his information seeking successful. 
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5 Discussion 

The previous chapter presents the findings from a small qualitative research study 

based on open interviews with nine geoscientists in Iceland. At the start of the 

research three research questions were put forward. In this chapter each question 

will be considered and the findings from this research discussed within the context 

of the previous research which was examined in chapter 2. Some of the models 

which were described in chapter 2 are looked at in more detail and the data in this 

study are considered in the context of the models. Finally the study is assessed 

and alternative approaches are considered. 

 

5.1 Information sources and information channels 

The first research question was:  

What kinds of information sources and information channels do the 

geoscientists use for their work? 

The geoscientists in this study mentioned reports most frequently when they were 

asked about information sources. They also talked about data and other 

information which was available on central computer systems belonging to their 

workplace. International journals were used as information sources by most of the 

geoscientists, in particular as a source for information to maintain or expand 

personal knowledge. Everyone used books as information sources and homepages 

of various sorts were mentioned by at least half of the geoscientists. Some 

information sources were mentioned by only one person. The information sources 

were accessed using various channels which could be Internet-based (Google, 

Hvar.is, Gegnir, Science Direct) or human (information specialists, co-workers 

and colleagues). Information in the form of data was often accessed using the 
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central computer system in the workplace, but was sometimes available via the 

Internet. 

The findings in this study are consistent with those mentioned in section 

2.3.2. The geoscientists used much information which could be termed data as 

defined by Wilson (2000) and Taylor (1982). Wilson said that data was 

information if it held meaning for the person who viewed it (p. 50). Taylor said 

that information was data which was organised so that it had structure and internal 

relationships (p. 342). The information which the geoscientists in this study 

accessed from their central computer systems falls within these definitions. In the 

case of the Orkugarður system the data was clearly organised in a meaningful way 

with different types of data connected to each other by a system of work-numbers 

and geographical co-ordinates. This study did not set out to understand such 

information storage and retrieval systems in detail, so their presence and use is 

merely noted.  

This is a small qualitative study and no attempt was made to rank use of 

information sources by frequency. Bichteler and Ward (1989, p. 170) ranked 

information used by geoscientists, in their homes and offices, by frequency of use: 

journal subscriptions; reprint collections; card files; bibliographic database 

(personal); and numeric database (personal). It is interesting that, although 65% of 

the 56 interviews taken in that study were with non-academic geoscientists, the 

list of most frequently used information-sources does not include what is now 

called grey literature. Ellis and Haugan (1997, p. 396) said that internal 

documentation of previously completed projects should not be underestimated as 

an information source for engineers and research scientists. Access to grey 

literature has been limited in the past, but with the Internet and easy exchange of 

electronic information access is rapidly improving (Mathews, 2004). Some grey 

literature is freely available on the homepages of organisations and companies 

whilst some has to remain confidential for varying lengths of time.  

Bichteler and Ward (1989, p.170) studied geoscientists in America and 

said that colleagues at work were the most frequently used form of professional 

contact. In this study co-workers and colleagues elsewhere were frequently 

mentioned as information sources or channels. Almost everyone who was 
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interviewed referred to how small the world of geosciences is in Iceland: everyone 

knows everyone else. This closeness makes the exchange of information much 

easier and effective. There seemed to be a reliance on the older generation to 

provide information which would otherwise be difficult to find. I wondered if the 

younger geoscientists would step into this role as they gained experience, or if the 

information services which are becoming increasingly available on the Internet 

would be more important. When these interviews were taken some of the older 

short reports issued by Orkustofnun were un-catalogued and the newer short 

reports were listed only by title and author. It was difficult to use these 

information sources unless someone knew of a relevant short report and where it 

could be found. The plans to catalogue and index these information sources and 

make them available via Gegnir will mean that the information can be found by a 

seeker without the intervention of a knowledgeable human information channel. 

Grey information may gain more attention from information professionals 

because it is more freely available and exchanged via the Internet. Grey literature 

which is closed to general access is being listed in Gegnir, so that its existence is 

open even though its content is closed. 

Byström and Järvelin (1995) divided information into three types, 

depending on the purpose it served in relation to task completion. They concluded 

that so-called problem information was needed most frequently and was sufficient 

for most tasks performed by the people in their study, but as task complexity 

increased there was a greater need for domain and problem solving information 

(p. 211). The findings in this study tend to support this model. The geoscientists 

mentioned using information from the central computer systems and information 

found in internal and external reports most frequently. The data on the computer 

systems and the information found in reports are similar to what Byström and 

Järvelin term problem information. Information found in international journals 

could be similar to domain information, and in some cases could be termed 

problem solving information. One of the people I interviewed, Karl, described 

using journal articles to learn about a new subject and to solve a particular 

problem. Other people seemed to solve problems by asking co-workers and 



87 

 

colleagues, which is also in keeping with the behaviour reported by Byström and 

Järvelin.  

5.2 Influences on choice of information sources and 

channels 

The second research question was: 

What influences the geoscientists’ choices of information sources and 

channels? 

Some of the geoscientists spoke of using the Internet as an information source and 

channel because it allowed them to quickly find as much information as possible. 

One geoscientist preferred to ask a librarian to act as an information channel and 

thereby saved her own time. Time-saving was a major issue for one of the 

geoscientists working in a private company. He selected articles which could be 

freely downloaded on the Internet in preference to pay-to-view articles, because 

the latter took more time to retrieve. Another person said that it was important to 

ask other people for information as that could save a lot of time. Minimising the 

amount of time spent seeking information seemed to be very important.  

Previous experience may be a factor which influences the geoscientists’ 

behaviour. A young geoscientist who had recently completed a Masters degree in 

another country used a Web portal which he had used in his studies as an 

information channel. One of the most experienced geoscientists sometimes 

phoned a librarian at a previous workplace, because he knew she was familiar 

with the area he was working in. Experience and familiarity influenced all of the 

geoscientists when it came to selecting co-workers and colleagues as channels and 

sources. One of the older men used information seeking methods which seemed to 

be based in habit. He looked at journal content and references in articles before 

approaching authors, usually by email. Another experienced geoscientist appeared 

to rely on colleagues and co-workers to direct him to new relevant information. 

He too appeared to have established information seeking habits, but after the 

interview he contacted me and asked for advice about how to search effectively 
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via the Internet, so he was open to new seeking methods when given the 

opportunity to learn. 

Byström and Järvelin (1995) said that workers selected sources which 

were expected to contain relevant information and used sources that would lead to 

pertinent sources. The geoscientists’ behaviour was consistent with this. They 

seemed to choose the source most likely to contain the information they were 

looking for. Byström and Järvelin related different sources and channels to task 

complexity and said that the type of information sought depended on the task for 

which it was required. In this study it appeared that most of the information 

required was problem information, as defined by Byström and Järvelin, and 

domain information was also sought. The projects which the geoscientists 

described seemed to involve tasks which Byström and Järvelin would call 

“normal decision tasks” and “known, genuine decision tasks” (p. 194-195). 

“Genuine decision tasks” were rarely described to me but one geoscientist spoke 

of a project which was in an entirely new field for him and new also to Iceland. 

Byström and Järvelin said that for an inexperienced worker a problem might seem 

to be a genuine decision task when to an experienced worker it would be a normal 

decision task. The youngest person interviewed said that she consulted co-workers 

when she had a problem with her work and she may have been referring to 

something she saw as a genuine decision task. One geoscientist in charge of a 

laboratory said that she often phoned people outside her workplace to acquire  

information. This is consistent with Byström and Järvelin’s conclusions that more 

complicated tasks required more varied information some of which was likely to 

be found outside the organisation.   

Some of the geoscientists divided their information seeking into two parts. 

The early stage of a project called for general information seeking but later they 

were more likely to be seeking information to answer specific questions. Ellis and 

Haugan (1997) said that information seeking by research scientists was most 

common in the early stages of a project, and that the scientists became more 

selective as a project progressed. Ellis and Haugan also said that the scientists in 

their study were more likely to seek information by personal communication in 
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the latter stages of a project. I did not observe this in my study but it may have 

occurred.  

Taylor (1991) said that information seekers could be considered as a group 

of people with similar needs and behaviour but that an individual could belong to 

more than one group. An elderly geologist could have information needs in 

common with other geoscientists, but modified by also belonging to a group 

which could be less well informed about recent advances in information seeking 

methods. Some of the geoscientists may have chosen certain sources and channels 

because they did not know there was a better alternative. Taylor also said that 

education probably had more influence on information seeking than any other 

demographic variable. In this study seven out of nine people had studied for a 

Masters degree and one had a PhD. They all had a BSc in a geoscience, most of 

them in geology. The scientist with a PhD had the most systematic and wide 

ranging information seeking habits. It is not possible to say if this was because of 

his longer education, his senior position at work, or his personality; and it may 

have been a combination of all three.  

In section 2.6 the accessibility of information was considered, and how it 

may influence selection of information sources and channels. Fidel and Green 

(2004) identified eleven factors which could contribute to perception of 

accessibility and also said that the engineers in their study preferred sources which 

they judged likely to provide them with the information that they needed. 

Accessibility may be one of the reasons why the geoscientists chose a particular 

source or channel. According to Fidel and Green, accessibility and quality of a 

source were intertwined, so that an engineer who chose a source because it was 

familiar (one aspect of accessibility) also did so because it was known to be of 

good quality. Only one of the geoscientists spoke of selecting information based 

on how reliable he thought it was. It is possible that most of the information which 

the geoscientists sought was from trusted sources, so they did not need to assess 

its quality. One of the most accessible information channels is the Google search 

engine and all of the geoscientists used it to seek information.  Only two used 

Hvar.is to seek journal articles and another three said that they knew of it/had 

used it in the past. One of the people who used Hvar.is said that it was easy to use 
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but another geoscientist said that he had tried it a few years ago and found it 

difficult to use, so he did not bother with it.  

 

5.3 The geoscientists’ ability to find information 

The third research question was: 

How do geoscientists feel about their ability to find the information they 

seek?  

Although all qualitative research is subjective to some degree this question is 

particularly so. My impression was that the geoscientists I interviewed were all 

confident in their information seeking ability. The general attitude amongst the 

geoscientists was that if the information was there, they would find it. One person 

was concerned about the ability of other people, particularly younger workers, to 

find information which had not been entered into any cataloguing or indexing 

system. Another geoscientist said that he felt occasionally doubtful about being 

able to find the information he needed but this was not doubt in his information 

seeking ability. It was concern that information was not entered into the system 

which was available to him. He worried that he would fail to find information 

because it was not listed on the Internet so he sometimes consulted a librarian to 

make sure that he had found all the available information. Most of the 

geoscientists saw failure to find information as a temporary problem which could 

be solved in time. No one said that they were overwhelmed by the amount of 

information or that it was difficult to choose what was relevant to their needs. 

Everyone seemed to want as much information as possible and most seemed to 

welcome being able to find it for themselves. Some of the geoscientists seemed to 

like seeking information independently; others preferred to ask information 

professionals to assist them or relied on colleagues to provide new information.  

None of the participants indicated that they went through a stage involving 

confusion or doubt, as might be expected from Kuhlthau’s (1993) model of 

information seeking. Kuhlthau said that information seekers often omitted the 

exploration stage of the search process and it is possible that because the 

geoscientists are seeking information which is familiar in type, if not content, they 
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omit the exploration stage of the process and thus do not experience the associated 

uncertainty. Olsson (2005) said that information seekers should perhaps be seen as 

experts in their own lives rather than as individuals who need help from 

information professionals. It is possible that, although the need for information 

stems from an uncertainty, the seekers may not feel uncertain about their ability to 

find the information.  

 

5.4 Tasks in information seeking 

The role of tasks in information seeking was discussed in section 5.2. The 

geoscientists all spoke of their work in a way which could be seen as a series of 

tasks, but they themselves did not go beyond a two-stage approach to their 

information seeking. Byström and Järvelin (1995) asked participants in their study 

to keep diaries while they performed work tasks. My research used open 

interviews, and I was unable to get participants to recall in detail tasks related to 

particular projects. One woman felt that geoscientists did not necessarily approach 

a project as a series of tasks; she searched for everything at once. It is possible 

that if she had been asked to keep a diary over a few days her work process would 

have been clearer. The information seeking model proposed by Vakkari (1999) 

which was reproduced in section 2.4.2 shows how task complexity, prior 

knowledge and problem structure can be seen as dependent on each other, and all 

can influence actions taken by the information seeker. Task complexity is 

probably very important in explaining the information seeking behaviour of the 

geoscientists but it could not be defined in this study. It falls outside the scope of 

this research, but thinking about it helped me to understand better what the 

geoscientists were describing. 

5.5 Question-negotiation 

One of the participants described how a search on the Internet would begin as a 

search for general information and then become more specific as he gathered 

more information and became better informed about the subject. This process is 

similar to Taylor’s self-help negotiation process which was described in section 
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2.5. Question-negotiation occurred each time a geoscientist began seeking 

information and then revised his search parameters based on the information 

found. Question-negotiation could be related to task complexity as described by 

Vakkari (1999). The geoscientist who spoke about searching for general 

information could have been in Vakkari’s pre-focus stage which uses browsing to 

formulate a structured query. When general information had been found, it was 

then possible to formulate specific queries which are typical of the post-focus 

phase described by Vakkari. 

 

5.6 Models of information seeking 

Vakkari’s model for information seeking (1999) was one of the models discussed 

in the literature review which is included in this study. The data presented here 

can be examined in the light of all of the models. In the model by Kuhlthau (1993) 

the information search process is driven by a need to reduce uncertainty and is 

divided in six stages. Kuhlthau observed that information seekers often omitted 

the exploration and formulation stages and moved directly from topic selection to 

collection of information. The geoscientists seemed to spend little time on 

exploring and formulating an information need. It is possible that their 

information needs were well defined and familiar, so that they felt able to go 

directly to collecting information. It is also possible that they began by collecting 

general information and then used that to structure their search better. Kuhlthau 

said that information seeking was a series of tasks within a constructive process. 

Some models of information seeking behaviour focus on the actions taken 

by the seeker. Ellis and Haugan (1997) modelled information seeking by 

engineers and research scientists and identified several categories of seeking. The 

behaviour of the geoscientists in this study can be interpreted using the terms from 

Ellis and Haugan’s model. Geoscientists talked about collecting all of the 

published information on a subject at the beginning of a project or asking 

colleagues what work had been done. Ellis and Haugan used the term surveying to 

describe this type of behaviour. Chaining is used by Ellis and Haugan to describe 

behaviour such as reading references and using them to find further articles. The 
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oldest participant in this study mentioned using this method to find information 

and other people used Internet links to move forward and backwards. Meho and 

Tibbo (2003) said that this could also be termed chaining. Another of Ellis and 

Haugan’s terms was monitoring which was most clearly displayed in this study by 

the geoscientist who checked regularly on Science Direct to see what interesting 

papers had been published. Filtering was done by all the geoscientists and could 

take various forms. Searching by keywords is one form of filtering, as is 

preferential selection of free-to-view material on the Internet. The independent 

consultant who relied on colleagues to send him relevant information was filtering 

information through them.  

The model by Meho and Tibbo (2003) shown in section 2.4.3, Figure 5, 

combines the detailed terms from Ellis and Haugan (1997) with a complex and 

non-linear search process involving four stages. Meho and Tibbo said that 

information seekers generally moved backwards and forwards through the first 

three stages until a project was completed. The geoscientists often spoke of 

repeated searching for information, and this is a feature of Meho and Tibbo’s 

model.  

 

5.6 Assessment of the research 

Three research questions were put forward and they have been answered. This 

study is based on open interviews with nine geoscientists, and one observation 

which took place in a specialist library that serves the geoscience community in 

general as well as one government organisation in particular. The data which were 

collected seem to fit information seeking models which have been published by a 

number of authors. The people in this study used information sources which 

included information in the form of data and grey literature. Information of this 

type can be overlooked in research into information behaviour, but it can be very 

important (Ellis and Haugan, 1997). Wilson (2008) said that research on 

information behaviour tended to concentrate on theoretical aspects rather than 

studying information behaviour in the working world. This study looked at 

geoscientists working in a non-academic environment. 
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My depth of understanding of geoscientists’ information seeking 

behaviour was limited by several factors. The study was very small and the 

participants had individual information seeking needs which made it difficult to 

identify behaviour shared by members of the group. The research was conducted 

using open interviews to collect data that were later analysed. Open interviews are 

excellent for collecting data which is personal and individual, but it proved 

difficult to get participants to recall in detail information seeking associated with 

recently completed tasks. Fidel and Green (2004) used a system of paired 

interviews to study accessibility issues in information seeking amongst engineers. 

An initial interview established basic information and the type of projects which 

the engineers worked on, and was used to prepare a second interview. The 

engineers were asked to keep a journal the day before the second interview, and 

record their information seeking activities in detail. This method is likely to 

provide more detailed data, and it would be interesting to apply it to a group of 

geoscientists. 

The study by Pálsdóttir (1999) of Icelandic scientists combined qualitative 

interviews of a small group with quantitative analysis of how a larger group found 

and accessed published literature. It would be interesting to see how things have 

changed in the intervening ten years, and a quantitative study might allow more 

general preferences for types of information, sources and channels to be 

identified. Some of the channels and sources used by the geoscientists came as a 

complete surprise to me, while others were very familiar. My own experiences 

must have limited the way in which I questioned the geoscientists and how I 

interpreted their answers. The research questions with which I began have been 

answered, but the answers are not exhaustive and they cannot be generally applied 

to geoscientists in Iceland. 
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Final summary 

This thesis presents the results of research into the information seeking behaviour 

of geoscientists working in the public and private sectors in Iceland. Three 

research questions were put forward with the intention of ascertaining what 

sources and channels the geoscientists used to find information, why they chose 

those sources and channels, and how they felt about their ability to find the 

information they needed. 

The results of the research suggest that the geoscientists needed 

information to complete tasks related to projects on which they worked. Some 

also sought information to stay current in their field and to broaden their 

professional knowledge-base. They found the information in sources which 

included: internal and external reports; articles in international journals; webpages 

on the Internet; books; and people. The information sources were located using 

channels which were Internet-based, on central computer systems in the 

workplace, and human. Individual geoscientists used different sources and 

channels. The sources and channels were probably selected because they were 

expected to hold the information that was needed, they were quick to use and they 

were familiar to the user. The geoscientists appeared to be confident in their 

seeking and expected to find what they needed, if it existed. Unsuccessful 

information seeking was regarded as a temporary hindrance which could be 

overcome in time. None of the geoscientists was overwhelmed by the amount of 

information available, and everyone seemed to want to have as much information 

available as possible. 

The geoscientists’ information seeking behaviour was examined in the 

context of a number of published models and it was concluded that all the models 

could be applied to the data to some extent. The geoscientists’ information 

seeking behaviour was non-linear and could be seen as task-related although the 

data collection method did not allow individual tasks to be identified in detail. 

This study was of a very small group of people and it is not possible to 

make conclusions based on it about the behaviour of geoscientists in general. It 

does, however, report on a group of people which has not been studied before: 

non-academic geoscientists working in the public and private sectors. 
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