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ABSTRACT 

This study was designed to understand the seismic interpretation workflows employed by 

graduate level geoscientists, and to identify behaviors and practices consistent with higher levels 

of expertise, through the use of eye tracking data collection and analysis. This mixed-methods 

study recorded pre-professional graduate level geoscientists of varying levels of expertise to 

characterize workflows displaying techniques leading to higher quality interpretations. Eye 

tracking video recordings were analyzed to identify patterns, similarities, and differences among 

the approaches each participant took when completing the seismic interpretation exercise. 

Responses from background surveys and post-exercise interviews were incorporated to provide 

additional background information regarding experience in order to more fully assess participant 

expertise, as well as gain insights into thought processes employed during the exercise. 

Information from the surveys, interviews, and workflows behaviors observed during the seismic 

interpretation exercises were used to place participants into different levels of expertise. The data 

was investigated to identify trends and themes among the various expertise groups. Our results 

show the lower expertise participants had less experience with seismic interpretation in the forms 

of lacking formal coursework, taking part in projects or having industry experience. In addition 

to the seismic interpretation experience acquired through coursework, group projects and 

industry experience, the higher expertise participants used descriptive writing to communicate 

concepts of their geologic narratives useful in constructing a geologic evolution of the dataset. 

Higher expertise individuals were more successful in constructing the geologic evolution of the 

dataset by employing interpretational elements like relating events in geologic time, describing 

geologic processes and building a sequence stratigraphic framework. This study was able to 
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show that consistent patterns emerge from observing gaze points based on individual participant 

habits and on feature type. Insights from this study will help to guide future research aiming to 

assess workflow behavior over a broader range of expertise and interpretation through computer 

software. 
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1. INTRODUCTION  

 

When conducting exploration of resources, such as water, hydrocarbons, or precious 

metals, geoscientists commonly survey the earth below the surface creating an image to reflect 

the underlying geology. A primary method used to visualize the subsurface is reflection 

seismology, where reflected seismic waves are used to model the underlying rock. The 

information produced from reflection seismology is processed by geoscientists into seismic data 

that can then be interpreted. Seismic data is interpreted to map and model features of interest in 

the subsurface such as, lithology, stratigraphy, structures and potential accumulations of 

resources. Interpreting seismic data requires an understanding of both geological and geophysical 

concepts to build a complete and functional model of the subsurface while avoiding common 

mistakes in technique and reasoning.  

 The skills and methods essential for seismic interpretation are traditionally acquired 

through formal training and coursework. Seismic data is often sparse and incomplete, making it 

necessary for geoscientists to make predictions and interpretations, which are strongly influenced 

by experience, training, and expertise. Due to variations in the geology that is surveyed and data 

quality, there is no single approach to identify geologic processes for any and all seismic data 

volumes. Mineral exploration seismology case studies show that a seismic volume visualization 

and interpretation workflow assists in mining and exposing critical geologic information (Gao, 

2008; Macrae et al., 2016). Prior knowledge can bias the seismic interpretations made by 

geoscientists and neither prior knowledge nor years of experience have significant effect on the 

accuracy of seismic interpretations made (Bond et al., 2012; Bond et al., 2007). Bond’s 2012 

study found that based on the survey responses and seismic interpretation exercise results, 
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education level (having a Masters or Ph.D.) was a statistically significant quality that resulted in 

more accurate interpretation of the data. The relationship of expertise and experience acquired by 

seismic interpreters play a major role in the ability to accurately and thoroughly interpret seismic 

data. While the specific expert approaches to interpreting seismic data are not well understood, 

there are documented differences in the interpretational techniques of novice geoscientists 

compared to more-experienced ones (Jackson 2017).  

This study contributes more documentation of effective behavior in identification and 

interpretation of specific geologic features and systems in seismic data, with the goal of 

understanding effective and efficient practices reflective of expert behavior. This research builds 

off of and makes connections to previous work attempting to understand seismic interpretation 

workflows and increase seismic interpretation quality (Bond et al., 2007; Macrae et al., 2016). 

The ethnographic approach in this study aims to reveal a deeper understanding on a case by case 

evaluation of interpreters, compared to the larger scale approach taken in previous research. The 

findings of this study contribute to development of innovations in education and industry which 

streamline process and workflow of seismic interpretation. 

In my research I: 1) Use a multidisciplinary approach (eye-tracking implementation, 

interviews, and interpretational technique coding) to identify key practices utilized by expert 

seismic interpreters. 2) Map out and model specific workflow approaches to better understand 

the habits of thinking and practice.  

This study aims to answer key questions regarding the nature of seismic interpretation 

expertise, including 1) How individual geoscientists work through and interact with the seismic 

data sets 2) The techniques, practices, and strategies individual geoscientists employ during 
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seismic interpretation 3) Understanding how expert behavior is identified in seismic 

interpretation. 

 

1.1. Previous Studies 

In order to understand the influence that individual experience plays in seismic 

interpretation, (Bond et al., 2007) conducted a study analyzing the seismic interpretations of 412 

geoscientists with varying background, areas of expertise, and experience. After the 

interpretation exercise was completed, the researchers collected information on the potential 

factors that might have influenced the interpretations made. These factors included the 

participant’s “educational level, length of experience, background expertise, and perception of 

his or her ability in structural geology and seismic interpretation” (Bond et al., 2007).   

While (Bond et al., 2007) assessed the seismic interpretations of a large group, there has 

been limited research that directly observes participants engaged in completing seismic 

interpretation exercises. (Bond et al., 2011) observed undergraduates, graduate students, and 

professional geoscientists as they completed seismic interpretations, and found that each group 

approached the exercise differently.  

Initial efforts to understand expertise in seismic interpretation were made by (Bond et al., 

2012), where a group of 184 academic and industry experts conducted a seismic interpretation 

exercise. In that study, statistical analyses were used to compare the background characteristics 

of experts and their abilities to get accurate interpretations of the seismic data.  They found that 

explanatory variables of interpretational techniques, such as horizon interpretation and 

annotation, had a statistically significant correlation for finding the correct tectonic concept for 

the exercise.  However, the researchers state that it was the use of “evolutionary thought 
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processes in the form of sketches or text” that had the largest positive effect on interpretational 

outcome (Bond et al., 2012). 

In a study identifying expert behavior, Jackson (2017) observed the seismic 

interpretations of graduate level students with varying backgrounds and levels of experience. 

Jackson’s study classified participants based on pre-exercise survey responses, post exercise 

interviews and the interpretational elements exhibited by participants. The interpretational 

elements from Jackson’s study reference instances where participant’s physically interacted with 

the dataset. These interactions are associated with creating vertical exaggeration by moving 

one’s head closer to the seismic line, and understanding the dataset in 3D by physically 

connecting the two seismic lines together. Jackson’s study found that actions consistent with 

higher levels of expertise involve holistic thinking and broad use of resources and time, 

application of certain problem solving techniques, and the use of more written observations to 

support scientific ideas. It also found that participant self-assessment of expertise is unreliable 

and limited.  

One study successfully identified methods for increasing seismic interpretation quality 

(Macrae et al., 2016) by adjusting the interpretation instructions that were presented to the 

seismic interpretation exercise participants. The researchers found that by deliberately prompting 

a control group of participants to “focus on and state” the geologic evolution of the subsurface 

area imaged in the dataset, results showed that the control group performed significantly better 

than the group who did not receive the geologic evolution instructions. The study concludes that 

the process of performing effective seismic interpretation must include an “investigation of 

structural evolutionary concepts” (Macrae et al., 2016).   
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1.2. Eye Tracking Previous Studies 

In the past, eye tracking studies have been used to understand mental processes and 

cognitive loads while participants complete complex tasks. Eye tracking studies are useful for 

measuring human attention, memory, problem solving, and decision making. Eye tracking 

studies have been executed in a variety of settings. Some of these settings involve work with 

FAA Air Traffic Controllers, TSA baggage screeners, surgeons, U.S. naval officers and NASA 

trainees.  Eye tracking provides unique insight into the  “aspects of visual processing and 

cognition” (MacInnes et al., 2018). 

Eye tracking studies have also been applied in the field of geoscience education research. 

A previous eye tracking study focused on understanding the strategies that students employ when 

reading geoscience educational material (Busch et al., 2010). This study examined the amount of 

time spent by students focusing on different areas of educational material and found that student 

spent a surprisingly small amount of time focusing on the figure compared to the text. This study 

was successful in applying eye tracking methods to determine workflow strategies in the area of 

geoscience education research.  

Another eye tracking study within the discipline of geoscience education research 

explored the ways in which geoscientists at varying levels of expertise examined climate change 

graphs (Atkins, 2016). Atkins’ study found that more expert participants (geoscience graduate 

students) focused more attention on task-relevant areas (legend, axes and data trends) compared 

to novices who focused more on the graph title and understanding the question. This study 

successfully characterized distinct approaches taken in assessing geoscience educational material 

across varying levels of expertise.  
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An eye tracking study conducted by Maltese (2013) investigated the observational 

behavior of college geoscientist students as they completed field work mapping exercises 

(Maltese et al., 2013). This study examined novice geoscientists while aiming to develop 

advancements in instruction that would improve the field mapping abilities of geoscientists. The 

study was successful in finding techniques to be employed in the preparation of instructing 

students for field mapping exercises (orienting oneself building proficiencies in map reading 

before completing field work).  

This study further identifies the workflows, habits and practices employed by seismic 

interpreters believed to hold higher levels of expertise. This study expands on the interpretational 

techniques identified in previous studies such as: horizon interpretation, fault picking, 

annotation, and evolutionary thought processes. Another goal of this study is to further 

understand the experiences that led to current experts’ skills and habits with the hope of 

identifying particularly productive or transformative events, experiences, or courses.  
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2. METHODS 

 

2.1. Theoretical Framework 

In this study, a theoretical framework is used to give structure throughout by providing a 

foundation on which knowledge can be constructed (Grant and Osanloo, 2014). An effective 

theoretical framework should facilitate an understanding according to stated definitions, and 

build knowledge by confirming or challenging existing theoretical assumptions (Labaree, 2013).  

The study is framed as an ethnography in order to understand a culture. A culture is 

stated as knowledge acquired that is used to interpret experiences and generate behavior (Bogdan 

and Biklen, 2007). According to (Lorenz and Barlatier, 2007) ethnographic studies are useful for 

characterizing “tacit and embodied knowledge”.  

 The objective of this study is to identify useful workflows and practices employed by the 

community of expert seismic interpreters. In order to understand the culture and behavior of 

expert seismic interpreters, the situation is approached in the context of understanding the 

community of practice. Communities of practice can be diverse, depending on a number of 

factors, including the type of knowledge that a community of practice cultivates (Lorenz and 

Barlatier, 2007). Knowledge inherently has “tacit and embodied elements” and ethnographic 

methods are effective  for capturing “these elements regardless of the type of CoP (communities 

of practice) under consideration” (Lorenz and Barlatier, 2007).    

 An ethnography is also a valuable way to approach this research question because of the 

relatively limited size of the available pool of participants available to our team during the time 

available to collect this data, and in general with the graduate population available at our (or any 

other single) research site.  However, the compensatory deep data sets gathered from each 
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session allows richer investigation of each subject’s interaction with the seismic interpretation 

exercises and a full picture of behaviors, thought processes and a more robust connection to the 

culture of expert seismic interpreters to be developed. 

 

2.2. Methodology 

The methodology chosen for this study was thematic analysis due to the focus on 

“patterns of living and/or behavior” (Aronson, 1995).  

 After data collection, thematic analysis allows for the data to be coded and then later 

analyzed. A significant aspect of thematic analysis involves creating sub-themes to gain a 

comprehensive view of the information so it becomes easier to see patterns emerging (Aronson, 

1995). When patterns begin to emerge, it is best to receive feedback from participants. This was 

completed during the post-exercise interviews by using the tablet computer with video 

recordings to mark instances where participants did something unique or meaningful such as 

create vertical exaggeration or fold the lines over themselves to gain a 3D perspective.  

When conducting a study incorporating thematic analysis, there are guidelines to help 

achieve the best results. The steps are as follows: first collect the data, then identify all data 

related to already classified patterns, next combine related patterns into sub-themes, and finally 

to build a valid argument for choosing the themes.  

The previous work done by Jackson (2017) used the same seismic data as this study. 

Sections on the seismic lines that were of significance, as designated by participant notes and 

interpretations, were mapped and labeled to create a more robust coding system. Once the video 

data was coded in NVivo, the emerging patterns and themes were compiled then rechecked with 

original GoPro and audio interviews to verify results. 
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2.3. Participants 

(Bond et al., 2012) stated that among all the explanatory variables attributed to 

participants, having a Master’s degree and/or a Ph.D. was the most statistically significant 

variable leading to success in seismic interpretation. Because of this observation, as well as the 

structure of (Jackson, 2017), the participants in this study are exclusively graduate level students. 

All participants are working towards a graduate degree in geology or geophysics, have a certain 

level of exposure and understanding of seismic interpretation, and are on a pre-professional track 

leading to entrance into the oil and gas industry. The goal of this research is to provide detailed 

observations of feature identification and interpretation that are characteristic of pre-professional 

seismic interpreters and provide a connection to and expansion of prior research on behaviors 

associated with more expert performance.  Characteristics used to classify the participants are 

technical specialty, professional experience, education level, area of geologic expertise and level 

of experience with seismic interpretation. The qualities of all 6 participants in this study are 

displayed in Table 1 which compiled responses from a pre-exercise background survey given to 

all participants (Appendix III). Of the six individuals volunteered to participate, four self-

identified as geologists and two self-identified as geophysicists. Two were Ph.D. candidates and 

four were pursuing Master of Science degrees at the time the study was conducted. Three of the 

participants had previous internships with oil and gas companies while the other three did not. 

This study is comprised of only 6 participants due to the qualitative nature of this 

research. Participant pools in qualitative studies tend to be smaller so that a deeper and more 

case-oriented analysis of the phenomenon of interest can be examined in-depth (Sandelowski and 

health, 1995). We felt 6 participants were adequate for this study due to the inherent depth of 
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analysis in this methodology yielding deep understanding and high-resolution data associated 

with specific interpretational events and behaviors.  

Participant 1: 

Participant 1 [P1] is a geologist who is seeking a Ph.D. P1 self- identified as ‘proficient’ and 

P1’s thesis did not involve seismic interpretation. P1 did not have formal training in seismic 

interpretation through taking the graduate level seismic interpretation course offered at Texas 

A&M University. P1 did have experience with seismic interpretation from an internship in 

addition to being a seismic interpreter as a member of the departmental Imperial Barrel Award 

(IBA) team, which was competing in this annual international competition sponsored by the  

American Association of Petroleum Geologists which simulates authentic petroleum exploration 

research and related professional activities. The interview provided information regarding P1’s 

experience with seismic interpretation and areas of expertise. The response in the interview is as 

follows: “I have far more experience in carbonates than I do in fluvial systems. I had about 8 

weeks looking at carbonates, then in 2017 I looked at a mix of fluvial/carbonate system for 

Imperial Barrel Award [IBA] and I identified a carbonate patch reef system” [Appendix VI, 

Participant 1]. Given P1’s experience with seismic interpretation, the researcher has placed P1 in 

the high-experience group.       

Participant 2:  

Participant 2 [P2] is a geologist who is seeking a master’s degree. P2 self-identified as 

‘proficient’ and P2’s thesis did not involve seismic interpretation. P2 did have formal training 

through taking the graduate-level seismic interpretation course offered at Texas A&M 

University. P2 did have experience with seismic interpretation from an internship in addition to 

some seismic interpretation while participating in IBA. The interview provided information 
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regarding P2’s experience with seismic interpretation. When asked about the most helpful 

experiences regarding the exercise, the response in the interview is as follows: “Seismic 

interpretation course with Reece to identify channels and growth strata. Tectonic framework 

related to carbonate reservoirs course, defining different tectonic packages. Both classes looked 

at onlapping and sequence stratigraphy. For my internship, we looked at a lot of salt in the Gulf 

of Mexico” [Appendix VI, Participant 2]. Given P2’s experience with seismic interpretation, the 

researcher has placed P2 in the high-experience group.  

Participant 3: 

Participant 3 [P3] is a geophysicist who is seeking a master’s degree. P3’s thesis did not include 

seismic interpretation and P3 self-identified as ‘proficient’. P3 did have formal training through 

taking the graduate-level seismic interpretation course offered at Texas A&M University. P3 did 

not have experience with seismic interpretation through an internship, though P3 did interpret 

seismic data during IBA. The interview provided information regarding P3’s experience with 

seismic interpretation. The response in the interview is as follows: “I took the seismic 

interpretation course, Dr. Reece. In IBA we had an extensional system, igneous intrusions, large 

faulting with growth strata, pretty easy system to interpret. I’m not used to doing this setting 

which was interesting [Appendix VI, Participant 3]. Given P3’s experience with seismic 

interpretation, the researcher has placed P3 in the high-experience group.  

Participant 4: 

Participant 4 [P4] is a geophysicist seeking a Ph.D. P4’s thesis did not involve seismic 

interpretation though it did involve seismic processing. P4 self-identified as ‘novice’ in the pre-

interview survey. P4 did not have formal training in seismic interpretation through taking the 

graduate level seismic interpretation course offered at Texas A&M University. P4 did not have 
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experience in seismic interpretation associated with work in the industry, however P4 did have 3 

years of experience processing seismic data. P4 did not participate in IBA. The interview 

provided information regarding P4’s experience with seismic interpretation. When asked about 

seismic interpretation experience the response in the interview is as follows: “Very little. 

Experience processing seismic, experience looking and how to make a better imaged quality” 

[Appendix VI, Participant 4]. Given P4’s lack of experience with seismic interpretation, the 

researcher has placed P3 in the low-experience group.  

Participant 5: 

Participant 5 [P5] is a geologist seeking a master’s degree. P5’s thesis did not involve seismic 

interpretation experience, though P5 did interpret seismic data during IBA. P5 self-identified as 

‘novice’ in the pre-exercise survey.  P5 did not have formal training in seismic interpretation 

through taking the graduate-level seismic interpretation course offered at Texas A&M 

University. P5 did not have industry experience associated with seismic interpretation. The 

interview provided information regarding P5’s experience with seismic interpretation. When 

asked about seismic interpretation experience the response in the interview is as follows: “The 

only seismic interpretation I’ve really done was the IBA competition… I was mostly just trying 

to identify sequence boundaries in the Bight basin off South Australia. So basically, sequence 

stratigraphy mostly” [Appendix VI, Participant 5]. Given P5’s experience with seismic 

interpretation, the researcher has placed P5 in the medium-experience group.  

Participant 6: 

Participant 6 [P6] is a geologist seeking a master’s degree. P6’s thesis did not involve seismic 

interpretation and P6 self-identified as ‘novice’. P6 did not have formal training in seismic 

interpretation through taking the graduate-level seismic interpretation course offered at Texas 
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A&M University. P6 did have industry experience, though it did not involve seismic 

interpretation. The interview provided information regarding P6’s experience with seismic 

interpretation. When asked about seismic interpretation experience the response in the interview 

is as follows: “All interpretation in classroom only. Jim Markello’s carbonates class hammers in 

lapout HST/LST. Art Dononvan’s clastic sedimentary course. During IBA I was not a chief 

seismic interpreter” [Appendix VI, Participant 6]. Given P6’s experience with seismic 

interpretation, the researcher has placed P6 in the medium-experience group.  

 

 

 

Table 1 – Pre-Exercise Survey Information. Combination of all of the information collected 

from the pre-exercise survey which contributed to the classification of participants based on their 

past experiences with seismic interpretation and their interpretations made during the exercise. 

Explanation for abbreviated and ambiguous terms is necessary to communicate some parts of 

this table. ‘Geop’ refers to geophysicist. ‘Extension’ refers to the type tectonic stresses that can 

be associated with rifting environments. ‘Processing’ refers to seismic data processing. 

‘Carbonates’ refers to a class of sedimentary rocks primarily composed of calcite or aragonite. 

‘Thrust’ refers to a faulting style associated with compressional stresses. ‘E, P and N’ refer to 

Expert, Proficient and Novice, respectfully.  
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2.3.1 Expertise Grouping System   

The participants in this study are all graduate level geoscientists on track to enter the oil 

and gas industry. Participants had experience with seismic interpretation through a combination 

of internships, The Imperial Barrel Award [IBA], and/or formal coursework. Before the exercise 

began, participants completed a background survey [Appendix III] and post exercise interview 

[Appendix VI] to provide information on their experiences that might contribute to their level of 

expertise. Information collected from the surveys, interviews, and interpretation exercises all 

contributed to the assessment of expertise. The Expertise Table below (Table 2) incorporates the 

documented occurrences of higher expertise interpretations made in the Cases section above. The 

cases provide examples of occurrences of where higher expertise participants are making 

interpretations that contribute to understanding the geologic evolution (growth strata, horizon 

tracking, and onlapping) combined with written observations. Three participants were 

categorized as being in the high level of expertise with two in the medium level, and one in the 

low.  

 

 

Table 2 - Expertise Classification Table. Information taken from pre-exercise survey, post 

exercise interview and workflow practices employed during the exercise. The largest difference 

between higher expertise and lower expertise participants is that higher expertise interpreters 

used descriptive writing to communicate their ideas in the process of constructing a geologic 

evolution for the dataset. 
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The expertise grouping considered the pre-interview survey information, post exercise 

interviews, and the physical interpretations made. Among the three participants possessing 

higher levels of expertise, all three took part in IBA, two had taken a graduate level seismic 

interpretation course, and two had internship experience working in the industry. These three 

individuals were designated as possessing higher levels of expertise primarily due to the amount 

of interpretations they made focusing on geologic time and the depositional evolution of the 

dataset. These participants used descriptive annotations to support their observations and 

interpretations which differentiated them from the other groups. 

 Among the two participants holding medium levels of expertise, both had taken part in 

IBA, neither had taken a graduate level seismic interpretation course and just one had internship 

experience.  

 The lowest expertise participant had not taken part in IBA, or taken a graduate level 

seismic interpretation course. The participant did have experience working in the oil and gas 

industry as a seismic data processor. 

 

2.4 Data Collection 

The experiment was conducted in the Halbouty building at Texas A&M University 

during the Spring semester of 2018. Prior to the exercise, participants were asked to complete a 

consent form followed by a background survey [Appendix III].  Because this study incorporated 

the use of Tobii Eye-Tracking gear, it was necessary to calibrate the eye wear individually for 
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each participant before the exercise. To do this, the participant wore the head unit shown in Fig. 

1 while focusing on the center of the calibration target printed on a small card.  

 

 

Figure 1 - The Tobii Eye-Tracking Glasses. Eye-tracking headset equipped with an HD 

scene camera, an integrated microphone, a gyroscope and accelerometer for each eye that 

record the direction of the gaze, and IR illuminators that emit pulses of infrared light to 

illuminate the eyes and allow the sensors to work properly. The glasses help to reveal how 

people interact with their environment, what catches their attention, drives their behavior and 

influences decision making. The glasses are equipped with advanced micro projectors. 
 

 

 

The participants were briefed on the exercise and made aware of the resources available 

to them during the exercise. This study largely replicates the protocol used by Jackson (2017) to 

ensure interoperability of the data. Each participant was presented a paper copy of seismic Line-

2 and Line-4 [External appendix files: Line-2, Line-4], pencils with erasers and markers. 

Participants also had access to PDF versions of each seismic line on a dual-screen monitor, 
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providing the ability to zoom in and gather a different perspective of the seismic data. Also, a 

locator map showing the relative location and intersection of the lines was provided. Participants 

were given written and verbal instructions to interpret the seismic lines. Participants were given 

thirty minutes to complete the exercise and were granted some additional time if needed. 

Participants were not primed before the study to “focus on and state geologic evolution” like in 

(Macrae et al., 2016) to keep the protocol consistent with (Jackson, 2017). In order to completely 

capture participant interactions with the paper lines and the computer screens, a tripod mounted 

video camera and one GoPro camera were placed in the room. The various instruments and 

software utilized in the data collection and analysis process are displayed along with their 

purpose in Table 3. 

 

 

Table 3 – Data Collection and Analysis Instruments. Table providing instruments used 

throughout this study along with their purposes. The eye tracking video was analyzed both with 

the Tobii eye tracking software and in the NVivo software to create interpretational logs 

capturing all participant actions throughout the exercise. Audio recordings of post-exercise 

interviews were eventually transcribed by Casting Words before they underwent thematic 

analyses using NVivo 12. 
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As the exercise was underway, I had access to a tablet computer displaying a live feed of 

the video recording, shown in Fig. 2, from the scene camera on the Tobii glasses that tracks the 

location of where the participant is looking. Tobii software allows specific areas of interest to be 

imprinted with gazing patterns that model where the participant’s eyes are fixating.  This method 

is called taking “snapshots”, which adds resolution to scene-scale observation and shows salient 

features critical to geologic package interpretation that is typical of expert behavior.  The Tobii 

software provided the ability to timestamp certain individual events in real time, allowing for the 

ability to timestamp an action of interest displayed by the interpreter.  

 

 

 

Figure 2 – First Person View of Eye Tracking Feed. Gaze point (circle) combined with 

duration of gaze (circle size), providing exact locations of gaze. The gaze circle and size reveal 
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details on participant’s attention and focus. Note, the participant is creating vertical exaggeration 

by limiting the angle in which they view the seismic data, artificially “compressing” the data to 

enhance features in the seismic line. 

 

 

 

After completing the exercise, I conducted an interview with each participant. The 

objective of the interview was to learn more about participant background and experiences that 

contribute to their seismic interpretation abilities. Questions were also directed to collect the 

participant’s thoughts and feelings towards the exercise. The interview was semi-structured with 

the questions being decided in advance but provided the freedom to ask follow up questions and 

probe for more information.  

 

2.5. Data Analysis 

All forms of data collected in the study including; video from the eye-tracking, GoPro 

video, and transcripts from the interviews are analyzed using thematic analysis. The Tobii eye-

tracking videos of the exercises were imported into NVivo 12. This software helps to enhance 

the integration of qualitative and quantitative data. NVivo was used to input descriptive notes on 

time-stamped intervals of video recordings. The descriptive notes marked significant actions, 

gestures, and workflow behaviors of participants as they complete the interpretation exercise.  

We used the Tobii Eye Tracking Core Software 2.13-2.16 to generate ortho-rectified 

snapshots, heat maps, gaze plots, and temporal and spatial statistics. The Tobii Eye Tracking 

equipment works as follows: during an eye tracking recording the headset collects eye movement 

data points sampled every 2 milliseconds. Each sample contains a timestamp and gaze 
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coordinates. The coordinates can then be processed into fixations, which can be superimposed on 

a video recording of the stimuli used in the study or they can be used to calculate eye tracking 

metrics. This process is conducted by applying a Gaze Filter, to the data. The Tobii software data 

analysis includes the creation of snapshots, areas of interest (AOIs) and the exportation of AOI 

based metrics. In addition to the exercise video recordings, an in-depth analysis was also 

completed on the interview data.  

Thematic analysis is a qualitative research method commonly applied across a variety of 

epistemologies and research topics. Thematic analysis is employed to identify, analyze, organize, 

and describe the themes emerging from the data set (Nowell et al., 2017). Interview audio data 

was transcribed and underwent a thematic analysis through using the NVivo coding software. 

The results of the thematic analysis for the transcribed interview results are located in Appendix 

VII. 

 

2.5.1 Tobii Pro Lab Software Analysis  

 The eye tracking equipment provides observations of what takes place (gaze paths, 

repetitive patterns, areas of fixations) during interpretation sessions. The eye tracking data 

provides a detailed picture of areas in which each participant invests most time focusing, and 

also the sequence of their investigations and shifts of attention. As we show below, the 

participants have distinct gaze patterns we can relate to specific areas of interest and connect to 

key locations and features which we can connect to evidence of geologic recognition and 

reasoning about features, and larger-scale systems thinking that arises from video data and 

statements in interviews.  These insights are derived from a combination of processed products 

produced by the Tobii Eye Tracking Core Software Packages 2.13-2.16. 
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Snapshots: Still images of specific areas of the seismic dataset can be uploaded directly into the 

Tobii software. These pictures are referred to as snapshots, and are selected by the research team 

because of their significance in preparing a coherent geological interpretation. Once located and 

registered to the raw eye track data, the snapshots are then used to map out specific gaze points 

and sequences within these particular areas. This process can be completed in one of two ways: 

either manually mapping or automatically mapping with the automatic mapping function. In 

order to map data onto the snapshot, the automatic mapping tool must be calibrated, requiring the 

user to locate the gaze data point in the recorded video then click once in the corresponding 

location on the Snapshot image. The Tobii software user manual provides a diagram shown in 

Fig. 3 that visualizes the process of mapping data from the glasses recordings onto screenshots 

(Pro, 2019).  
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Figure 3 – Snapshot Mapping. Tobii software user manual shows the process of mapping data 

from the glasses recordings onto the snapshot by manually ensuring the locations of the gaze 

points are identical on both the camera video and snapshot image. Once gaze points have been 

mapped manually, the automatic mapping tool can be applied over the time interval that a 

participant is focusing within the snapshot frame. 

 

 Once the eye tracking software has been calibrated, automatic mapping can be 

completed.  Automatic mapping is done by simply selecting the time interval intended to be 

mapped and click the “run automatic mapping tab”. The final product ortho-rectifies all the raw 

eye tracking data from each session and replots the data on to the snapshot image. This allows 

unambiguous comparison of all participants’ gaze behavior across the same critical region of the 

seismic data set. 

The settings for assessing gaze plots, heat maps, and metrics exportation can be derived 

from either the ‘Attention’ gaze filter or ‘Raw’ gaze filter. The Attention data classifies the data 
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into fixations, saccades, or any other eye movement. The Raw data setting incorporates the full 

amount of data that isn’t classified into groupings, resulting in a sampling which occurs at a 

more frequent rate. To further explain this differentiation, a comparison is shown between heat 

map results of both gaze filters shown in Fig. 4. The raw filter covers a larger amount of the 

frame because measurements were taken every .02 second, versus the sampling pattern of the 

Attention filter. The homogenous size of gaze points seen in the Raw filter is due to the fact that 

the filter does not measure durations for each fixation occurring. This study employs the use of 

‘Attention’ filters to capture fixations.  

 

 

 

Figure 4  - Attention Filter Gaze Plot vs Raw Filter Gaze Plot. Attention filter is the default 

setting and best for studies that involve the wearable eye tracking headset. The Raw filter does 

not classify eye movements into fixations and saccades, therefore the plot results in many more 

gaze points, compared to the Attention filter. In order to utilize the occurrences of fixations, we 

employ the use of the Attention filter for all plots in this study. 

 

 

Attention Raw 
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Heat Maps: A Heat Map uses different colors to represent the number of fixations participants 

made within certain areas of the stimulus or for the durations of fixations within that area. Red 

typically indicates the highest number of fixations or the longest duration fixating there, and 

green signifies the least. Once the snapshots have been imported and the gaze paths are mapped, 

heat maps can be created. Heat maps are generated on top of stimuli such as snapshots or images. 

An example of heat map is shown in Fig. 5 which depicts a seismic image of the shelf break and 

a large diapir that has been superimposed by the heat map recorded from participant 2’s 
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interpretation exercise. Based on the clustering of warmer colors, the heat map shows that P2 

was primarily focused on the onlapping located to the left of the large diapir.  

 

 

 

Figure 5 – Heat Map L2 Diapir. Heat map superimposed onto the seismic image of a shelf 

break and large diapir. The heat map reveals that this participant focused heavily on the left flank 

of the diapir due to the red colors symbolizing the areas that received longer and more frequent 

fixations. 

 

 

 

Gaze Plots: The Tobii Gaze Plot tool is useful in that it displays the sequence and position of 

fixations (dots) on a Snapshot. The size of the dots shows the fixation duration and the numbers 
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inside the dots denote the order of the fixations. An example of a gaze plot is shown in Fig. 6, 

where the image shows the gaze patterns of Participant 5 superimposed on the dataset.  

 

 

 

Figure 6 – Gaze Plot on L4 Diapir. Gaze plot shows gaze points represented by the purple 

circles. The numbers within the circle are associated with the order that the fixation occurred and 

the size of the circle represent the duration of the fixation. 

 

 

Area of Interest (AOI): The Tobii software allows for polygons, or Areas of Interest (AOIs) to 

be drawn and superimposed over snapshots as shown in Fig. 7. The Tobii software has the ability 

to take detailed measurements of all fixations and attention that the polygons receive. These 
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measurements include: AOI Total Duration Time, Average Duration of Fixation in AOI, Number 

of Fixations in AOI, Time to First Fixation in AOI, and Duration of First Fixation in AOI.  

 

 

  

Figure 7 – Area of Interest (AOI). Frame on the left side of this comparison is what a snapshot 

looks like before any areas of interest (AOIs) have been drawn onto it. The frame on the right 

includes the AOIs covering features like diapirs, diapir flanks, stratigraphic lens, and ‘faulting’ 

above the larger diapir. Creating AOI’s informs the Tobii software of what areas to generate 

various eye tracking metrics within. 

 

 

Metrics Exportation: Tobii software allows for detailed metrics to be exported after the data 

analysis has been completed within the software. These metrics include critical quantitative data 

providing insights on workflow patterns and decision-making approaches to a variety of seismic 

features. For this study, the data was exported into an xlsx. file and each different metric is saved 

in a separate spreadsheet. There is a specific table in the spreadsheet associated with each image, 

Snapshot, or Time of Interest. 

5 km 
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Metrics commonly used in eye tracking studies include; Area of Interest (AOI) Total 

Duration Time, Average Duration of Fixation in AOI, Number of Fixations in AOI, Time to First 

Fixation in AOI, and Duration of First Fixation in AOI.  

This study places emphasis on AOI Total Duration Time and Time to First Fixation in 

AOI. The AOI Total Duration Time represents the summed amount of time a participant spent 

focusing within specific researcher-designated AOIs. Participants may spend time focusing on 

features due to different reasons. A participant may spend more time on certain features than 

others because they are confused by what they are seeing, or they may find this feature to be 

critical to the interpretation process. This ambiguity is addressed through the assimilation of 

information from post exercise interviews and careful examinations of what interpretations result 

from varying values of total duration time in AOIs.    

The Time to First Fixation measures how long it takes for a participant’s gaze path to 

intersect the designated AOIs. The recording of time measuring starts once the participant’s gaze 

enters and/or renters the frame of the snapshot. According to Chi in the book The Nature of 

Expertise, experts are quicker at performing the skills of their domain (Chi et al., 2014). 

Suggesting that participants who identify the relevant features quickly will show signs of 

possessing higher levels of expertise.  
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3. RESULTS 

The results in this study were collected without the objective of fitting the findings into 

pre-determined themes. Due to the inductive nature of qualitative inquiry, the researcher created 

themes and patterns that were designed to explain the results, compared to the opposite.  

3.1. Interpretational Techniques 

Results were created by analyzing the Tobii eye-tracking videos, interpretations made on 

the seismic lines, and using responses from the pre-exercise survey and post-exercise interviews. 

The interpreted seismic lines from every participant within the study are provided as external 

files [Appendix II]. Results have confirmed findings from Jackson (2017) that certain actions and 

workflows are consistent with higher levels of expertise. The greater number of interpretational 

techniques used suggests a greater level of expertise. The same interpretational techniques that 

were identified in Jackson (2017) have also occurred in this study, with the addition of new ones. 

The previous interpretational techniques from Jackson (2017) include; creating vertical 

exaggeration, focusing on the intersection of the seismic lines, use of locator map, computer, and 

writing labels and annotations.  

Newly identified interpretation techniques include: making observations that directly contribute 

to understanding depositional history, ghost tracing, fixations, speaking aloud to reveal thought 

processes and showing hesitation before making an interpretation. An example of making 

observations/interpretations directly contributing to depositional history is provided in Fig. 8, 

where P3 annotates “No growth strata or onlap, so salt intrusion occurred after deposition and 

wasn’t syn-depostional”. This annotation where P3 is assessing features in the context of timing 
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geologic events reveals they are constructing a geologic narrative for the depositional processes 

which occurred near the diapir.  

 

 

 

Figure 8 – Diapir Interpretation for P3. Annotation made by P3 creating a narrative of 

geologic depositional history to construct the geologic evolution of the dataset. P3 references the 

absence of growth strata and onlapping to make interpretations regarding the timing at which the 

intrusion occurred. 
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3.2. Tobii Pro Lab Software Results 

With the eye tracking it is possible to map out and model how different participants 

approach the same area. It is worthy of note who identifies the main features first and is able to 

identify all features, then come up with ideas to explain what they see. Someone seeing 

something is significant in terms of efficiency, versus overall interpretation ability (assuming 

they eventually see the feature of interest). We observe the timing of events that occur and the 

time spent on specific features.  

 

3.2.1  AOI Metrics-Based Workflow Habits 

Tobii software has the ability to export multiple metrics of how each participant 

completed the exercises, rooted in carefully measured durations of certain actions. This method 

of analysis intended to answer the research question of “How does each participant differ in the 

approach and actions they employ during the seismic interpretation exercise?”  

The software measures time for ‘AOI Total Duration Time’, ‘Time to First Fixation in 

AOI’, ‘Average Duration of Fixation in AOI’, and ‘Number of Fixations in AOI’.  

An example of AOI based metrics analysis is shown below beginning with Fig. 9 displaying the 

various AOIs in the form of colored polygons superimposed on the geologic features of interest 

(main diapir, diapir flanks, faults, intersection, shelf break and one continuous onlapped horizon) 

in the snapshot featuring the main diapir for Line 2. 

 

 



 

32 

 

 

Figure 9 – Tobii Software L2 AOI’s. Tobii software screen shot capturing the areas of interest 

within the snapshot. The areas include features of the dataset required to drawn interpretations 

regarding structure (diapir and faults), stratigraphy (unconformable surface), 3D perspective 

(intersection), and depositional environment (margin break). 

 

 

 AOI’s were chosen by consulting with the rubrics constructed from Jackson’s study, 

provided in Appendix II and from implementing a crowd sourced approach similar to the one 
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applied in Jackson’s study (Jackson, 2017). By creating a composite of all participant heat maps, 

the features that are fixated more frequently and intensely are revealed, with an example shown 

in Fig. 10 below. Certain features of interest were not immediately revealed to the researcher and 

it was through the heat map composite examinations that these features became more prominent.  

 

 

 

Figure 10 – Composite Heat Map. Crowd sourcing method reveals features of interest 

designated by heat map composite of all participants gaze data. The warmer red colors represent 

areas fixated on more frequently and for longer amounts of time. The white oval shape outlines 

the ‘Faulting’ portion of the dataset. This feature did not stand out to the researcher immediately. 

After examining the heat maps, this feature was designated as an AOI and the metrics revealed it 

was one of the most fixated on features within the whole dataset. 

 

 

 The tables below provide the metrics of Time to First Fixation in AOI and Total Duration 

Time in AOI for the L2 Diapir Snapshot, respectively. In the L2 Diapir Snapshot the first 

identified features were the Margin Break and Main Diapir, with average times of 3.07 sec and 
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19.07 sec respectively. The metrics in Table 4, show that the features receiving the largest 

fixation duration time are the margin break and main diapir which received total average 

durations of 62.8 seconds and 29.1seconds, respectively. 

 

 

 

Table 4 – Time to First Fixation in ‘AOI’. Table displaying time to first fixation in the areas of 

interest superimposed on the snapshot image. The areas of interest include features that are 

essential to constructing a full narrative for the geologic evolution of the dataset. P3 (high 

expertise group) took the least amount of average time to focus on all areas of interest within the 

snapshot, while P4 (low expertise group) took the longest average amount of time to focus on all 

features. A caveat to this form of data analysis is that outlier values can heavily influence 

average values which is why this study also assesses other metrics to bolster interpretations.  

 

 

 

 

Table 5 – Total Duration of Fixation in ‘AOI’. Table displaying total time of fixation duration 

within the areas of interest superimposed on the snapshot image. The values are converted into 
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percentages as another way of viewing the data. The features consuming the most amount of 

fixation time are the Margin Break and Diapir with averages amounts of time equaling 43% and 

22% measured across all participants. Very few participants used the margin break to infer 

depositional environment. Multiple interpretations came from examination of the large diapir in 

the snapshot. This suggests that large amounts of fixation duration can come both from 

examining an area that might be confusing to a participant and areas that serve as critical to the 

interpretation process. 

 

 

3.2.2 Workflow Results from Attention-based Metrics for L4 Diapirs 

 Time to first fixation in AOI: The features that were fixated on the quickest were diapir 1 

flank 2 and diapir 1 with average times of 5.76 seconds and 5.88 seconds respectively. The 

feature that took the longest was the depositional lens with an average time of 69.82 seconds.   

Total Duration of Fixation in AOI: The features that were fixated on the longest were diapir 1 

and what was referred as the Faulting area located above the diapir (see Fig. 11), which received 

an average of 23.1 and 15.5 seconds respectively.  

Number of Fixations in AOI: The features with the highest number of fixations were Diapir 1 and 

Faulting area with 30.5 and 17.3, respectively.  

 

 

 

Figure 11 – Comparison of Snapshot and Crown Faulting AOI. The “Faulting" is the fault 

system that is located directly above the larger diapir on Line-4. This area was examined heavily 
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by participants who were interested in determining the area of influence associated with the 

intrusion. Multiple participant traced horizons across the line and into/over the faulting area to 

determine as what period in time the diapir-associated faulting ceased. 

 

 

3.2.3 Gaze Path Assessment of P1 Focusing on L4 Diapirs 

The resulting gaze paths from this study provide a visual representation of what areas of 

the data that participants spend the most amount of time fixating on.  

P1 Gaze Path L4 Diapirs: The gaze path snapshot shown in Fig. 12, belongs to P1. It is worthy 

of note that in this snapshot P1 thoroughly examines the larger diapir on the right while not 

fixating near as much on the smaller diapir.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 12 – L4 Diapir Gaze Plot by P1. Gaze point locations and durations (size of circle) and 

order of occurrence (number contained in circle). P1 spends a large amount of time focusing on 
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the larger diapir to the right and on the overlying strata relative to the large diapir. It was 

revealed in the eye tracking videos and interview that P1 observed the area above the diapir so 

much because they were looking to see cross cutting relationships between deformed beds 

related to the intrusion and younger beds deposited. 

 

 

The strata overlying the larger fault is also covered in fixation points. There is a unique 

horizontal string of fixations in between the diapirs near the depositional lens. Other participants 

display similar horizontal patterns of fixations that occur when they trace horizons. P1 does not 

focus heavily on the basement area or hardly at all on the water bottom surface.  

The table results across multiple snapshots found that participants tend to invest their 

time primarily in areas that they ultimately drew interpretations from and areas that they did not 

include in their interpretations. Some of the larger and more obvious features like diapirs 

attracted high amounts of focus from participants. Features like the intersection of lines and 

margin break attracted were examining thoroughly by most participants, while few participants 

interacted with the intersection or used the margin break to infer depositional environment. This 

suggests that just because an interpreter invests time fixating on features does not mean they will 

incorporate those features significantly into their over geologic interpretation.  

When we examined the intersection of video, interview and eye track data, we observed a 

number of specific, illustrative instances that allowed us to probe deeper into interpreters’ 

processes and thinking, and to triangulate and connect macroscopic observations and notations 

with eye tracking data to construct a fuller picture of expert-like performance while performing 

tasks crucial to successful seismic interpretation.  These occurrences are examples of 

interpretational processes that yielded a more comprehensive assessment of the geologic 

evolution of the dataset. We have presented these as Cases in the section that follows. 
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3.2.4 Cases of Making Thought Processes Visible  

Case 1: Horizon Tracking by P1 

Horizon tracking is the process by which individual seismic reflecting surfaces are traced 

across the data set, generally being a proxy for packages of sedimentary rocks or other 

continuous surfaces. Interruptions in these surfaces are indicative of a variety of geologically 

significant locations, events and structures. 

P1 says in their interview that they are confident in their interpretations of diapirs and 

that “Based on what I could interpret, based on the horizons, is that the salt happened sometime 

towards the end of the deposition at this basin…it happened around Horizon A” [Appendix VI, 

P1].  

Based on the interpretation logs that include all actions made by the participants during 

the exercise, P1 is examining the local area around the diapir and Horizon A from the times 

11:27-12:45 (min:sec). After this period of examination, the participant writes the interpretation 

“Salt either occurred Syn- or shortly after horizon A”.  

The gaze path for the time interval 11:27-12:45 is shown above in Fig. 13. This figure 

includes gaze points that are located proximally to the interpreted Horizon A and the shallowest 

influence that the diapir has on the surrounding strata. Geologic concepts suggest that in order to 

determine order of depositional events that one would extend cross cutting relationships to see if 

one feature affects the deposition of another. In this scenario, P1 is seeing if the deformation 

resulting from the Diapir affects the deposition of Horizon A. 
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Figure 13 – Gaze Path of P1 over L4 Diapirs. Gaze path displaying fixation duration and 

location made by P1 during 11:27- 12:45 (min:sec). During this time period, P1 traced a reflector 

and labeled the horizon “A” (highlighted in yellow) and fixated heavily on the area overlying the 

diapir. P1 says they are confident in the relative timing the depositional events based on 

examining the intersection of Horizon A and the faulting associated with the diapir intrusion. 

They concluded the faulting must have ceased around the time of the regionally continuous 

Horizon A. 

 

 

 

Case 2: Growth Strata Interpretation by P2 

This case will connect thought processes revealed in the post exercise interview regarding 

growth strata and relative timing of events to the eye tracking data collected during the exercise. 
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Growth strata can occur when the deposition of sediment happens concurrently with tectonic and 

other rock deformation-inducing processes. As these beds are deposited there will be lateral 

variations of bed thicknesses.  

In their post exercise interview, P2 says “Towards the end, I was looking at if I could find 

growth strata to see what the relative timing of this stuff was. I didn’t really notice any on the 

faults… It didn’t seem like the sediments were depositing at the same time, but maybe around 

this diapir. It’s a little hard to tell because the imaging is a little rough around the edges. It does 

kind of look like it thickens outward” [Appendix VI, P2].  

 Based on the interpretation logs that include all actions completed by the participants 

during the exercise, P2 spends the final portion of the exercise (30:28-31:26) examining the area 

surrounding the diapir that is referenced above in their interview. P2 then annotates the seismic 

line saying “no growth strata” along the faults and “growth strata?” along the flank of the diapir.  

 The gaze paths during the time interval 30:28-31:26 are shown below in Fig. 14. The 

gaze points are clustered along the flanks of the diapir. To determine the presence of growth 

strata, an interpreter would assess the lateral variation in bed thicknesses on either side of the 
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feature of interest. In this scenario, P2 is determining is there is variations in bed thicknesses in 

the packages of strata located on the diapir flanks.  

 

 

 

Figure 14 – Gaze Path of P2 over L2 Diapir. Gaze path of P2 during time interval 30:28-31:26 

(min:sec) where they investigated the presence or absence of growth strata along the diapir and 

faulted area. P2 explains in their post-exercise interview that they were looking for growth strata 

and did not see any by the faults though they thought there could be some by the diapir. P2 
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displayed an example of relating events in geologic time to better understanding the depositional 

history within the dataset. 

 

 

 

Case 3: Growth Strata and Trap Identification by P3 

This case will connect thought processes revealed in the post exercise interview regarding 

growth strata and relative timing of events to the eye tracking data collected during the exercise.  

When discussing the presence of traps in the post exercise interview, P3 says “There’s no 

traps. If there was a little bit more pinch-out along with the diapir maybe, but there’s no pinch-

out because the diapir, it looked like all the sediments were deposited, and then a couple million 

years later the diapir came in and just pushed everything up” [Appendix VI, P3].  

Based on the interpretation logs that include all actions completed by the participants 

during the exercise, P3 spends time at the end of their exercise (29:00-30:11) examining the area 

around a diapir to determine the presence of growth strata. Both P2 and P3 finished off their 

exercises by looking for growth strata along diapirs. During the interpretation, P3 writes “no 

growth strata or onlap” while drawing arrows that point to the flanks of the diapir. P3 then adds 

to that annotation “so salt inclusion occurred after deposition and wasn’t syn-depostional…” 

[Appendix VI, P3]. 

The gaze paths during the time interval 29:00-30:11 are displayed in Fig. 15. This figure 

supports the thought processes that were communicated by P3, in that the gaze points are located 

primarily alongside the diapir and in the strata overlying the structure. The gaze points are 

associated with the “pinch-out” that P3 was examining and sediment above the diapir that P3 

believed had been “pushed up” [Appendix VI, P3]. By inspecting these areas of the dataset, P3 
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came to the conclusion that the “salt inclusion occurred after deposition and wasn’t syn-

depositional” [Appendix VI, P3]. P3 displays the geologic reasoning of examining relative 

timing of events by determining the influence one feature as on deposition. P3 examines lateral 

bed thicknesses to also understand the timing of depositional events.  

 

 

 

 

Figure 15 – Gaze Plot of P3 over L4 Diapirs. Gaze plot of P3 during time interval 29:00-30:11 

(min:sec) where they explained they were looking for traps within the dataset. P3 says they were 

investigating for traps and based on that they did not see growth strata around the diapir and said 

“it looked like all the sediments were deposited, and then a couple million years later the diapir 

came in and just pushed everything up”. P3 demonstrates they are assessing depositional events 

in the context of geologic time. 
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Case 4: Horizon Tracing by P6 

This case will connect thought processes revealed in the post exercise interview regarding the 

relative timing of events to the eye tracking data collected during the exercise. P6 references “lap 

out” in connection to the patterns of strata terminations that occur in the dataset. Packages of 

strata terminating into other beds or structures can reveal key information regarding the relative 

timing of events.  

 In the post exercise interview P6 explains that they “try to lapout these little sediment 

packages that are adjacent to it [salt diapir]. Then seeing where that lapout stops to get a timing 

of deformation… Over here, there’s other salt features that I was looking at these lapouts on top 

of this [salt diapir]. Saying all right, is it still between the same age? Is this salt deforming at a 

different age than that one is, just based off of the unconformity surfaces?” [Appendix VI, P6].  

Based on the interpretation logs that include all actions completed by the participants 

during the exercise, P6 is tracking a horizon and looking for strata terminations during the time 

interval 18:15-18:45. Then later at 23:09-23:54, P6 traces a horizon which later intersects the 

strata overlying the diapir. 

Eye tracking data is displayed from both of these time intervals in Fig. 16 below. The 

gaze paths are divided into an upper and lower sequence where P6 traces horizons into and 

across the structure in order to determine timing of deformation and relative timing of 

depositional events between the two diapirs. Because there is a shallow and deep portion of gaze 

paths, this would suggest P6 is determining the properties of two different depositional 
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events/sequences. P6 explains that by examining the lap out on top of both structures, they are 

aiming to answer the question “is this salt deforming at a different age than that one is?” thus, P6 

is determining a relative order of events between the two diapirs.  

 

 

 

 

Figure 16 – Gaze Path of P6 over L4 Diapirs. Gaze plot of P6 during the time intervals 18:15-

18:45; 23:09-23:54 (min:sec) where they were tracking horizons to understand the relative 

timing of the two diapirs. P6 explains they were “seeing where that lapout stops to get a timing 

of deformation”. P6 is referencing the geologic concept that “lapout” or stratal terminations can 

reveal key information regarding the relative timing of depositional events and processes. 
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Case 5: Onlapping & Sequence Stratigraphy by P2 

The purpose of this case is to connect the interpretation actions communicated by P2 in the post 

exercise interview about marking onlapping relationships to the eye tracking data. The onlapping 

that is present in this study refers to shallowly dipping beds terminating along the surface of 

older steeper dipping beds.   

 In the post exercise interview P2 stated “I started looking at the reflector terminations. I 

noticed a lot of them onlapping onto this reflector here. Maybe that’s an unconformity or 

transgressive sequence” [Appendix VI, P2]. 

 Based on the interpretation logs that include all actions completed by the participants 

during the exercise, P2 begins marking onlapping occurrences during the time interval 2:00-2:20. 

P2 also comes back to the same unconformable reflector at 6:23-6:35 to annotate “onlapping”.  

 Shown below in Fig. 17 is the gaze path derived from the time intervals during which P2 

examines the unconformable horizon and marks onlapping. The blue gaze points are clustered 

alongside a dipping reflector which many reflectors terminate into. P2 sees this stratigraphic 

relationship and then comes to the conclusion that this could represent a transgressive sequence. 

Understanding and identifying transgressive sequences is essential to constructing a sequence 

stratigraphic framework.   
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Figure 17 – Gaze Path of P2 over Unconformable Surface. Gaze path of P2 during the time 

interval 2:00-2:20; 6:23-6:35 (min:sec) where they were examining onlapping to contribute to 

understanding of a sequence stratigraphic framework. P2 explains they “started looking at the 

reflector terminations. I noticed a lot of them onlapping onto this reflector here. Maybe that’s an 

unconformity or transgressive sequence”. P2 is using geologic knowledge of stratigraphic 

relationships to infer the type of surface present and help construct a sequence stratigraphic 

framework. 
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Case 6: Onlapping by P3 

The purpose of this case is to connect the interpretation actions communicated by P3 in 

the post exercise interview about marking onlapping relationships to the eye tracking data. 

When discussing their workflow, P3 explains that “there were a few onlapping 

relationships with these large packages where it transitioned to a very calm environment,” while 

referencing the large unconformable horizon mentioned in the previous case [Appendix VI, P3].  

Based on the interpretation logs, during the time interval 18:08-19:22, P3 traces the 

unconformable surface and draws onlapping markings before writing “Onlap” and later writing 

“Transition from a higher to a lower energy environment”.  

In Fig. 18 the gaze path superimposed onto the unconformable surface that P3 has 

interpreted to be the onlapped horizon representing a transition from a higher to lower energy 

environment. The reflector characteristics transition to less chaotic and more parallel moving in 

the up-dip direction. P3 may see these reflector patterns and come to their conclusion based on 

the geophysical concept that reflectors with flat, smooth and parallel properties represent periods 

of slow and calm depositional phases and areas that have chaotic and discontinuous reflectors 

may represent depositional environments where the sediment has been disrupted or disturbed. It 

is of note that P3 is a geophysicist.  
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Figure 18 – Gaze Path of P3 over Unconformable Surface. Gaze path of P3 during the time 

interval 18:08-19:22 where they are tracing an unconformable horizon and inferring qualities of 

the depositional environment along that surface. P3 explains “there were a few onlapping 

relationships with these large packages where it transitioned to a very calm environment”. P3 is 

demonstrating an understanding of how reflector characteristics (calm versus chaotic) can reflect 

the energy level of the environment in which it was deposited. 

 

 

 

 

3.3. Themes from Observational Data Consistent with Expert Behavior 

3.3.1 Certainty vs. Uncertainty 

 A theme of significant interest is the level of certainty vs. uncertainty that is 

observed across all participants. Many participants use question marks on the seismic survey 

suggesting a lack of confidence in their interpretations. Participants also displayed acts of ghost 

tracing and hesitations. All participants evaluated their seismic interpretation expertise in pre-
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exercise survey and explained how certain they were of their interpretations afterwards. The 

participants who displayed more signs of caution before making interpretations might have been 

completing the exercise with a more careful and thoughtful approach (see Table 6).   

 

 

 

Table 6 – Certainty vs Uncertainty Table. Table providing examples of participants hesitating 

(almost marking something but pausing before), ghost tracing (pretending to trace feature 

without actually marking it), asking questions through annotations, participant self-assessment of 

expertise from pre-exercise survey, and participant confidence in interpretations from the post-

exercise interview. The table shows that all of the participants that were characterized as being 

more expert hesitated, asked questions and ghost traced. This suggests that being cautious about 

making interpretations might result in higher quality interpretations. 

 

 

 

 

3.3.2 Previous Exposure to Similar Features 

There were examples of participants mentioning how their previous exposure to certain features 

(diapirs, channel systems) had influenced their thought process and assessment throughout the 

interpretation exercise. 

During the post exercise interview P1 discussed their confidence about interpreting the 

diapirs. P1 was asked if their confidence in accuracy of the diapir came from a course they had 

taken or from having looked at enough salt in seismic previously. P1 responded “a bit of column 
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A, a bit of column B. I’ve seen this in textbooks” and later goes on to say “Taking classes makes 

a difference in terms of introducing you to what you could see, what they could mean. But 

experience is ultimately what will make you proficient at seismic interpretation” [P1, Appendix 

VI]. 

 P1’s asserts that it requires a combination of formal education on the topic of seismic 

interpretation as well as experience having examined specific features, in this case a salt diapir, 

to be confident in one’s interpretations. This would imply that exposing oneself to a breadth of 

depositional environments and features is linked to not only developing expertise, but gaining 

confidence in interpretations.  

 

3.3.3 Multiple Working Hypotheses 

A theme emerging primarily from post-exercise interviews is the ability for participants 

to produce multiple working hypotheses. Participants have explained that when faced with high 

levels of uncertainty it is best to remain open to different ideas throughout the interpretation. 

These ideas could be related to depositional environment and interpretations regarding 

depositional processes. A quote from P1 outlines the theme of keeping an open perspective, “Just 

looking at this [seismic line 2], I can make lots of guesses but the fact that I don't have the 

external context means that a lot of things that I wish I could eliminate I can't” [Appendix VI, 

P1]. P3 also emphasizes that uncertainty can lead to apprehension in choosing a single 

hypothesis, “Because I don't know how to interpret a lot of these features, I made a guess of what 

the system was, and then I was going backward trying to identify what I would expect in that 

system” [Appendix VI, P3]. 
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3.3.4 Interpretational Processes for Understanding Geologic Evolution 

We also observed distinct practices employed by participants to understand the geologic 

evolution of the dataset and it organizes interpretations into three categories; structural, 

stratigraphic and lithological.  

Almost all interpretations and notes made by participants trifurcate into sub themes of 

structural, stratigraphic, or lithological interpretations. Not all interpretational processes fit neatly 

into one of these three categories because certain interpretational processes combine both 

structural and stratigraphic concepts. However, this system still serves as useful when organizing 

forms of interpretations.  

Structural interpretations from this study include: identification of faults, along with 

displacement directions to determine tectonic stress regimes (extensional vs. compressional). 

Fault identification is shown below in Fig. 19, where P1 marks faults as linear fault ‘sticks’ to 

show the location and orientation of where they’ve interpreted the fault planes. Determining 

tectonic stresses serves as useful in this study in that by identifying the extensional stresses, and 

interpreting the shelf slope in the seismic image, one could conclude the depositional 

environment is a passive margin associated with a rift basin. Another example of structural 

interpretations would include identifying diapirs and the deformation present in surrounding 

strata.  



 

53 

 

 

 

 

Figure 19 – Fault Interpretations by P1. Sticks drawn in pink marker by P1 represent 

examples of structural interpretations. Faults reveal information regarding tectonic stresses 

(compressional vs tensional) suggesting information regarding depositional environment. 

Including structural elements such as interpretations of faults and diapir deformation is essential 

to assessing the geologic evolution of the dataset. 

 

 

 

Common stratigraphic interpretations are stratal terminations (pinchouts and lapout), 

channel interpretations, sequence boundaries, and interpretation of transgressive/regressive 

cycles. Many of these interpretations are essential to constructing a sequence stratigraphic 

framework needed to characterize geologic evolution of the basin through time. An example of 

interpreting stratigraphy to create a geologic narrative is shown in Fig. 20 where P3 interprets an 
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unconformable horizon by annotating “Onlap” before annotating “transition from a higher to 

lower energy environment?” Assessing the dataset chronostratigraphically by correlating 

horizons and packages of strata across the lines aides in evaluating the dataset regionally and 

forming a more complete analysis.  

 

 

 

 

Figure 20 – Unconformable Surface by P3. Stratigraphic interpretation made by P3 where an 

unconformable horizon is traced in black marker and onlapping arrows are drawn along it. These 

interpretations are suggesting stratal terminations along an interpreted horizon. P3 uses these 

observations of stratigraphic relationships to infer the energy level associated with different 

periods of deposition. In this example, stratigraphic interpretations are essential for drawing 

conclusions regarding depositional processes and geologic evolution. 

 

 

 

Lithological interpretations would include interpreting direct hydrocarbon indicators and 

using geophysics (amplitude variation) to infer something about the lithology. The examples of 

lithological interpretations in this study are closely linked to the interpreter possessing 

knowledge of the geophysics associated with seismic data. Participants would reference washout 

areas, amplitude anomalies and seismic artifacts to propose ideas regarding lithology and fluid 

content. In Fig. 21, P5 annotates in the diapir “washout” and “gas?”, which shows they are using 
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prior knowledge of geophysics that in the presence of gas, some areas of the dataset can display a 

significant drop in amplitude, also considered a ‘washout’. This interpretation inherently relies 

on knowledge of geophysical concepts including amplitude anomalies and the potential 

conditions in which they occur. 

 

 

 

 

Figure 21 – Gas Washout Interpretation by P5. Instance of P5 using prior knowledge of direct 

hydrocarbon indicators (DHIs) to infer properties of potential hydrocarbons contained within the 
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outlined portion of the seismic image. DHI are typically present in reservoir intervals, thus P5 

could be making an inference of lithology.  

 

 

 

 Instances of determining the presence of growth strata might combine these categories by 

interpreting the faulting and deformation associated with structures in addition to examining the 

resulting effect on surround strata (change in bed thicknesses). 

Fault Relative Motion - Tectonic Concept: Out of all 16 participants in Jackson (2017) 

and this study, only 4 interpreted the fault relative motion directions. Of those 4 participants, 3 of 

them indicated the tectonic concept (extensional). This shows that in order to determine the 

tectonic concept and further understand the geology, it is beneficial for participants to identify 

fault relative motion like P2 did in Fig. 22. This also indicates a higher order of geological 

thinking and more complete tentative mental models for geologic evolution, which are all 

considered an indicator of emerging expertise.  
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Figure 22 – Fault System Annotation by P2. Example of P2 drawing fault sticks in pink 

marker along with displacement arrows along the fault planes. Displacement arrows show 

direction of offset associated with the faults. P2 interprets faults as normal and thus annotates 

“extension”. P2 later annotated “passive margin” in connection to annotating tectonic stress as 

“extension”. Identifying tectonic stresses is key applicable to determining depositional 

environment and ultimately constructing geologic evolution.  

 

 

 

 

 

Depositional Evolution and Geologic Time Interpretations: As referenced in the 

previous studies section, it has been found that seismic interpreters who use written explanations 

to describe the depositional evolution produce “higher quality” interpretations (Macrae et al., 

2016). In this study, there have been a number of examples where participants made attempts to 

describe the depositional evolution of the dataset. The ways in which I have designated that 
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participants reveal depositional evolution is through explaining geologic processes or 

contextualizing events in geologic time. Out of the 16 participants in Jackson (2017) and this 

there were 8 participants who made interpretations relating geologic time and 11 who described 

geologic processes. There were 7 participants who displayed both actions.  

One of the key actions necessary for describing geologic evolution is to interpret features 

in the context of geologic time. 8 of the 16 participants from both studies related events in 

geologic time. In this study, there are multiple interpretational techniques that fulfill the 

requirement of relating events in geologic time, which include: ordering key stratigraphic 

horizons/packages, using the presence or absence of growth strata to describe the timing of 

geologic events, and using cross-cutting relationships to relate the timing of events. 

 

 

 

Table 7 – Table of Interpretational Techniques. Technique employed by participants from 

both studies. The table shows that few participants interpreted the tectonic concept of the dataset 

and about half of them interpreted events in the context of geologic time. Of the participants who 

stated the tectonic concept, all of them identified the fault relative motion along the fault plane. 

 

 

 

 

An example of P1 ordering key stratigraphic horizons/packages is shown in Fig. 23. By 

picking horizons to correlate, P1 organizes depositional history. Based on the patterns and 
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geometries observed between the horizons, P1 is able to constrain sequence stratigraphic events 

through time relatively.  

 

 

 

 

Figure 23 – Horizon Labeling and Sequence Stratigraphy by P1. Example of P1 labeling 

specific horizons to be correlated across lines. P1 was able to constrain the period of deposition 

where they believed a lowstand wedge was deposited. By correlating horizons, P1 is 

demonstrating that they are assessing the dataset in 3D and interpreting features (horizons) on a 

regional scale. 
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4. DISCUSSION 

 

4.1. Assessing the Seismic Data Interpreter 

The goal of this study was to identify behaviors and workflows employed by seismic 

interpreters across a range of expertise and skill levels while also identifying expert seismic 

interpretation traits. This study sought the approaches and methods employed by geoscientists 

which yield higher quality seismic interpretations and represent behaviors of expert seismic 

interpreters. Thesis research completed by Jackson also aimed to understand seismic 

interpretation workflows of individuals, with a higher emphasis on classifying expertise 

(Jackson, 2017). Both studies are framed similarly, with the differences being that this study 

involved eye tracking and contained only 6 participants compared to 10 participants in Jackson’s 

study. Results of this study both supported and differed from findings of Jackson’s study.  

Results from a study by Macrae supported the proposition “effective seismic 

interpretation must be an investigation of structural evolutionary concepts involving geologic 

reasoning” (Macrae et al., 2016). Our study incorporated the findings from (Macrae et al., 2016) 

into the expertise classification scheme. Due to the ethnographic approach in this study, it was 

possible to evaluate and examine the process of an interpreter constructing geologic evolution in 

finer detail as more of an individual case by case interpreter assessment, compared to the larger 

scale approach employed in previous work. To reach the maximum potential for quality seismic 

interpretations, interpreters should incorporate multiple practices and methods that contribute to 

understanding the full depositional processes in the seismic image.  

This research documents examples of the methods participants engage in during the 

interpretation process, which aide in constructing the full geologic evolution of the dataset. To 
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develop geologic concepts that support interpretation, participants interact with the dataset and 

more specifically, key features of the dataset. This study integrates interview responses, physical 

interpretations and eye tracking data to reveal the components of seismic interpretation involving 

thought processes and decision making 

In both Jackson (2017) in this study, all participants were graduate level geoscientists, 

none of whom had a significant amount of seismic interpretation expertise gained through a 

career in the oil and gas industry. Yet both studies revealed apparent differences in interpretation 

expertise and workflows, which allowed for participant classification based on expertise even at 

this early career stage. Participants included in this study were grouped by expertise, but with a 

slightly different system than that used in (Jackson, 2017). The current classification is based on 

information from the pre-exercise survey, post exercise interviews and the frequency of 

interpretations made by the participants that aimed to reveal the geologic evolution of the 

dataset. Even participants who are in the medium expertise level made some efforts to construct 

the geologic evolution that higher expertise participants did not. However, higher expertise 

participants tended to take a more holistic approach which included descriptive interpretations 

and annotations regarding the structural, stratigraphic, and lithological properties of the seismic 

image. The classification of expertise in this study is to be considered a flexible spectrum, as it 

rooted in qualitative assessments and the number of participants involved are relatively few.  

However, this scheme is useful for training and assessment purposes, and with future research 

could evolve into a more comprehensive diagnostic tool. 

When assessing the participants in the context for studying the culture of the community 

of seismic interpreters, there are patterns of learned and shared behavior. Behavior common 

among higher expertise individuals involves the technique of using annotations to communicate 
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thought processes employed in interpreting the dataset. As the level of expertise in an interpreter 

decreased, so did the frequency of written interpretations. Higher expertise individuals shared a 

belief that the goal of the exercise was to construct a geologic evolution by incorporating 

features to support geologic concepts and theories. These interpretational behaviors consistent 

among higher expertise individuals helps to define the group.  

 

4.2. Experience vs. Expertise 

 In this study, there are distinctions to be made when evaluating experience vs. expertise. 

The participants are classified on their level of expertise instead of their level of experience. 

Though the level of expertise is partially determined by seismic interpretation experiences 

revealed from the pre-exercise background survey and post-exercise interview. In other words, if 

a participant had internship experience interpreting seismic data, taken formal seismic 

interpretation coursework, or interpreted seismic data in a group project, they were considered to 

possess higher levels of expertise compared to participants lacking those experiences.  

 Levels of expertise in this study were also dictated by an interpreter’s ability to construct 

a geologic evolution of the dataset.  Participants that related events in geologic time and 

described geologic processes were considered to possess higher levels of expertise compared to 

those who didn’t employ these interpretational elements.  

 This study bases expertise not only on the experiences of interpreters but also the content 

of their interpretations and the way in which they make them. In this study, experience is not the 

only driving factor of expertise, in that one cannot make the statement “The more experience 

someone has, the more expert they are”. However, this study finds that experiences can be used 

to help strengthen the overall workflow of an individual. It was found that participants who did 
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have more experiences in seismic interpretation also made more of an effort to construct 

geologic evolution.  

 The specific experiences that contributed to an individual’s ability to construct a geologic 

evolution are not documented through this study. Due to a limited sample size of 6 participants 

and the qualitative determination of expertise, the classification is given on a spectrum to show 

that we do not recommend boxing classification into a rigid system. 

 

4.3.  Interpretational Elements 

It is worthy of note that the following interpretational elements are all considered 

‘macroscopic behaviors’. These behaviors are separate from eye tracking data, in that all the 

following elements are easily externally observable at a distance and without the use of eye 

tracking equipment. These ‘macroscopic’ interpretational elements differ from ‘microscopic’ eye 

tracking measurements.  

Jackson’s study found that participants displayed actions which he called ‘interpretational 

elements,” which were associated with more expert-like behavior. These interpretational 

elements included; creating vertical exaggeration, examining the intersection area of the lines, 

and lining up the two lines to reveal an examination of the dataset in 3D.  

 All of these behaviors were also observed in this study, as well as new interpretational 

elements. The interpretational elements identified in this study were actions and behaviors 

consistent with developing the geologic evolution of the dataset. Newly identified 

interpretational elements included ghost tracing, horizon correlation, speaking aloud to reveal 

thought processes and showing hesitation before making an interpretation. By incorporating 
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previous interpretational elements with new ones in interpreter assessment, a more complete 

workflow profile can be built for each participant. 

 

4.4. Understanding Geologic Evolution of the Dataset 

This study found the steps essential in understanding geologic evolution involve 

assessing the dataset on a regional scale, ordering depositional events through time, ‘packaging’ 

multiple features together, forming multiple working hypotheses, and possessing geophysical 

knowledge of seismic data with an ability to accurately communicate one’s ideas.  

 Interpreters considered to have higher levels of expertise displayed an ability to identify 

structures and tectonic stresses, interpret seismic stratigraphy, and infer lithological properties 

through interpretation of amplitude anomalies and seismic artifacts. 

 

4.5. Significance of Features 

Through mixed methods, this study identifies how participants interacted with the dataset 

to develop ideas and come to their conclusions. In this study, zero participants interpreted the 

dataset fully by identifying all the features required for evaluating the stratigraphic, structural 

and lithological qualities of the dataset. Certain participants completed several of the 

interpretational processes revealing information essential to constructing the full geologic 

evolution. Examples of the interpretational processes include; determining tectonic stresses and 

concluding a depositional environment, examining strata terminations and constructing a 

stratigraphic framework, packaging strata sequentially to establish timing of events. This study 

identified the features that are essential for executing these interpretational processes like, 

diapirs, faults and unconformable surfaces. In some instances, multiple features must be assessed 
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as a package to make higher order interpretations, like evaluating the presence of growth strata. 

Seismic interpretation inherently relies on feature assessment; thus, eye tracking is exceptionally 

useful for locking in on key features, which reveal the cognitive traits and habits of the 

interpreter through gaze path maps. 

 

4.6. Visualizing Thought Processes 

A previous challenge in observing/understanding the ways geoscientists complete seismic 

interpretation is that the cognition of the interpreter isn’t well understood throughout the full 

interpretation process.  This study is unique in that it tracks the complete thought processes of 

the individual to answer the questions of what they are doing, how they are doing it, and why 

they are doing it, as they complete seismic interpretations. Previous studies that have examined 

how people interpret seismic data only included post exercise questionnaires, whereas this study 

involved an in-depth semi-structured interview process to gain insight into the interpreter’s 

thought process as they worked through the exercise. The integration of eye tracing data 

collection in this study provides direct insight into attention and focus that Jackson’s study did 

not include. 

 Tracking eye movements provides a “more direct measure of attention” due to the nature 

of gaze paths being “tightly coupled to the orienting of attention” (Duc et al., 2008). This study 

builds on previous eye tracking studies where there is a relationship between fixations, gaze 

paths, and what the participant is thinking. Gaze paths representing fixation location and 

frequency are used as a metric for attention to assess individual seismic interpretation workflow.  
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4.7. Gaze Plot Comparisons 

The study revealed distinct individual details and patterns result from the gaze plot 

assessments among the participants. It has also found that in comparing the gaze plots among 

different participants, there were compelling differences and similarities in locations that 

participants focused on. Before conducting the study, there was uncertainty that significant 

differences would not be apparent in the gaze plot because the group of participants are all of 

similar level of experience. However, unique gaze plot patterns suggest the individuals employ 

distinctive workflows.  

Certain participants emphasize horizon tracking throughout their interpretations like in 

the Fig. 24 showing P6’s interpretations. While P5 appears to fixate more heavily on the obvious 

features within this frame.  
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Figure 24 - Gaze Plot Characterization and Comparison Between P5 and P6. Demonstration 

that in observing the eye tracking gaze plots, there are distinct patterns of where participants 

focus that allows for workflow behaviors to emerge. P5’s approach is to employ larger feature 

identification and examination, while P6 approaches the dataset with an interest in interpreting 

horizons and not focusing as much on large features, like diapirs. 
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4.8. Analysis of Earth Science Imagery 

Some of the qualities necessary for being a high-quality seismic interpreter are similar in 

what one might expect to be a high-quality petrophysicst. It would benefit a petrophysicist 

interpreting well logs to understanding engineering, rock physics and geochemistry to complete a 

full and thorough analysis. Similar to how it is essential for a well-rounded geoscientist to 

understand geology and geophysics for seismic interpretation. For both a geoscientist and 

petrophysicist it’s important to understand how the data acquisition process occurred. For 

example, the borehole size and mud weight are critical pieces of information for a petrophysicist 

to take into account. Similar to knowing the type of source being used and the geometry of 

receivers is critical in seismic acquisition. A high quality petrophysicist should possess the 

ability to interpret anomalous values in instances of washouts or encountering mudcake intervals, 

which can reveal valuable information regarding rock properties like lithology or permeability. 

Comparable to how a high quality geoscientist should know that anomalously high amplitudes 

can suggest information regarding lithology or fluid properties. It benefits a petrophysicst to have 

studied a variety of geologic settings with varying sediment conditions, similar to a seismic 

interpreter being exposed to different settings and gaining exposure of unique structures and 

patterns of deposition.  

Studies structured similarly to this one could be applied within other contexts that involve 

expert image interpreters. Geoscientists must apply their prior knowledge to the interpretation 

process in multiple disciplines, some of which could include; planetary geology, remote sensing, 

meteorology, and stratigraphic analysis of sedimentary core. This study served as a proof in 

concept that attention and workflows can be characterized, and the incorporation of eye tracking 

can be applicable in more areas other than seismic interpretation.  
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4.9. Limitations of the Study 

The limitations of this study include the inherent bias associated with the researcher 

having previously worked with and around the participants through projects and lab work. I 

worked to remove the bias I have about the participants’ skills and prior knowledge by relying 

heavily on the data itself and only deriving my observations and interpretations directly from the 

data. The study included geoscientists who displayed distinct differences from one another in 

how they complete the exercise, however none of the participants have the levels of industry 

experience (10+ years) that similar studies have (Macrae et al., 2016). This research would 

benefit from expanding the range of expertise to include geoscientists with 10+ years of 

interpretation experience in the industry over a variety of geologic settings. I would recommend 

geoscientists that come from academia as well as industry to be compared. Geoscientists coming 

from diverse cultural and geographic settings would provide information regarding the teaching 

and training of geoscientists in a variety of areas. Different cultural backgrounds would allow for 

comparisons of different instruction methods and could reveal insights into key transformative 

experiences.  

 It is important to note the limited significance for certain forms of statistical analysis due 

to the narrow sample size of only 6 participants in this study. When using the Tobii metrics to 

draw conclusions, I was wary to rely heavily on statistics that involved averages. With so few 

participants, average values can be influenced greatly by outlier values.   

A shortcoming associated with the use of eye tracking gear is that the software isn’t 

completely accurate when measuring within polygon AOIs. This is because people could mark a 

fault somewhere while their eyes are focused off to the side. According to the eye tracking 
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software, they never saw the feature they marked. I have closely reviewed the data to make note 

of these occurrences and not allow them to adversely impact the data collection and analysis 

process.  

Some participants expressed that they felt the amplitude of the seismic was too high and they 

would have preferred to interpret a dataset with a lower amplitude. Having amplitudes of 

different intensities could ensure that interpretation quality will not be compromised. 
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5. CONCLUSIONS 

 

Interpreting seismic data is a critical component to the exploration of earth’s resources 

and for determining environmental risks in the subsurface. The ability to effectively complete 

high quality seismic interpretations is critical to geoscientists focused on examining the 

subsurface at the regional scale. Throughout academia and the oil and gas industry there are vast 

amounts of time and money invested in the teaching and training of seismic interpretation.  

This study characterized individual workflow differences and behaviors employed by 

graduate level geoscientists completing seismic interpretations. This study was primarily a 

qualitative study driven by the initial research questions. The initial proposed research questions 

impacted the methods chosen for data collection and analysis used in this study. As common 

with qualitative studies, the data analysis should include minimum bias, meaning the findings 

should emerge organically throughout the data analysis process. Findings emerged inductively 

from the data analyses and the process began with little pre-conceived notions so the data would 

not be viewed through a specific lens. As a result, findings can diverge from answering the 

originally posed research questions.  

The data generated in this study was interpreted and coded by employing multiple data 

analysis methods to see the emergence of themes and patterns. The bulk of the data collected in 

this study is comprised of eye tracking data compiled from seismic interpretation exercises 

completed by the participants. Participants provided information on their backgrounds and 

experiences with seismic interpretation in a pre-exercise survey. A post-exercise semi-structured 

interview was included in the study to gain insight on the thinking processes of participants as 

they completed the exercise and to get a more detailed account of their interpretation experiences 
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and educational backgrounds. By assessing results from the eye tracking data and 

survey/interview responses, the participants were placed on a spectrum of expertise ranging from 

low to high. This study found the following during analysis: 

1) Participants classified in the lower experience groups used less writing to support 

their observations and interpretations. 

2) Participants found to possess higher levels of expertise completed a more 

comprehensive assessment of the dataset through the use of descriptive writing.  

3) Participants in the lower levels of expertise still employed multiple methods 

considered more expert and thus the expertise classification should be viewed a 

scalable spectrum and not rigid classification system. 

4) Participants with higher levels of expertise incorporated more core geologic 

principles (cross cutting relationships, growth strata, sequence stratigraphy) to 

construct a geologic evolution of the dataset, compared to lower expertise 

participants. 

5) Behaviors previously identified to be associated with higher levels of expertise were 

also exhibited in this study, such as creating vertical exaggeration, connecting the 

seismic lines at the intersection, and examining the dataset in 3D.  

6) Participants possessing higher levels of expertise were less certain and more hesitant 

at times to make interpretations. They practiced ghost tracing and held multiple 

working hypotheses to keep an open mind on what the meanings for the features they 

interpreted were.  

7) Participants with less expertise invested more time with simply tracking horizons 

without drawing meaningful interpretations from them. More expert participants 
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tracked/correlated horizons and made interpretations regarding timing and conditions 

associated with periods of deposition.  

8) Experiences in interpreting seismic data (internships, coursework, and group projects) 

contribute to building and possessing higher levels of expertise, but not all 

experiences contribute the same to expertise development and correlations connecting 

specific experiences to expertise level are not applicable in a study with such a small 

sample size. 

9) The interpretational behaviors shared among higher expertise participants helps to 

define the culture of this community.   

The study also sought features interpreted by the participants that were critical to constructing 

geologic evolution and the workflows employed by each participant as they interpreted and 

interacted with the dataset. This study found that:  

1) There are features essential to completing higher quality interpretations and the eye 

tracking data shows exactly how participants evaluate the features which can be 

useful to incorporate in teaching of seismic interpretation. Features must be packaged 

together and assessed as a whole to make higher quality interpretations.  

2) This study was successful in capturing the full breadth of thought process associated 

with completing effective and high quality seismic interpretation.  

3) In order to construct geologic evolution, participants must assess features in the 

context of geologic time and make accurate interpretations to identify the depositional 

events that occurred.  

4) The interview process revealed that many of the skills and knowledge useful to 

interpretation were acquired in a formal classroom setting. Participants felt that it was 
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due to time spent interpreting seismic data in the past, that they were able to have a 

more fine-tuned eye and felt an increased sense of confidence in their interpretations. 

5) Distinct similarities, differences and patterns are present when comparing eye 

tracking gaze results.  

6) The eye tracking allows for capturing instances of expert-like interpretation practices, 

such as examining depositional bed characteristics in growth strata surrounding 

structural features like diapirs and faults, interpreting stratigraphic relationships along 

unconformable horizons to construct sequence stratigraphic framework. 

7) Participant thought process and cognition can be tapped into and mapped throughout 

the full interpretation process. 

8) Having knowledge of geophysical properties of the data (amplitude) and the practice 

of seismic acquisition and processing helped participants to interpret artifacts and 

show a higher level of expertise. 

9) Eye tracking metrics exportation revealed insights into amounts of time each 

participant focused within researcher-designated areas of interest. 

10) The eye tracking gaze paths which were imposed on geologic features like diapirs and 

lapping surfaces revealed that there is a consistent pattern where interpreters focus 

[the flanks of diapirs and deformation of strata occurring above and adjacent to 

feature] providing insight into thought process and habits of practice.  
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5.1. Implications and Future Work 

This study set out to answer key questions regarding the nature of seismic interpretation 

expertise, including 1) How individual geoscientists work through and interact with the seismic 

data sets 2) The techniques, practices, and strategies individual geoscientists employ during 

seismic interpretation 3) Understanding how expert behavior is identified in seismic 

interpretation. Answering these questions is critical for developing avenues of increasing seismic 

interpretation competence as effectively as possible.  

Seismic interpretation is a complex practice that is acquired through a variety of 

transformative expertise-building experiences. There is no standard system of seismic 

interpretation instruction that can be applied and ensure high quality seismic interpretations will 

be the result. There are many approaches, strategies and techniques applied in seismic 

interpretation that are a result of different educational experiences and background. This study 

showed that individual seismic interpretation workflows can be characterized in detail and the 

interpretational processes yielding high quality interpretations can be extracted and assessed 

quantitatively.  

This study revealed the various interpretational processes employed by graduate level 

geoscientists, however expanding the range of expertise would be beneficial in capturing more 

interpretational processes and uncovering the experiences contributing to higher quality 

workflows. A clearer representation of behaviors associated with low-high quality interpretations 

could emerge from having a larger and more diverse population of interpreters. Future studies 

should include participants from both academic and industry that have 10+ years of seismic 

interpretation experience across diverse geologic settings.  
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The majority of current seismic interpretation is completed through computer software 

that allows for three dimensional interpretations. Future studies should be adapted to answer 

similar research questions while being completed through a computer interface. This process 

would require a manipulation in the data collection process that might involve more intervention 

from the researcher. Closer examination of the eye tracking data would be required to account 

for the different scales/zooming of the frame associated with seismic interpretation on a 

computer. With studies conducted through seismic interpretation software, there can hopefully 

be advancements to enhance user experience and functionality of programs. 

There are significant machine learning implications to this research. Previous machine 

learning and artificial intelligence applied to seismic interpretation has involved completing 

algorithmic and mathematical processes to propagate horizons, faults, and detect salt bodies. 

Little research has been conducted to identify the human component of seismic interpretation 

and impact of personal bias, transformative experiences and individual knowledge applied to 

interpreting a dataset. Eye tracking has been used to make advancements in the creation of 

intelligent decision support systems. A key tool to be used for developing decision support 

systems would be creating a system that can detect task demand automatically. Task Demand 

refers to how long and hard people need to work to complete a task, in this context, the task 

would be interpreting various geologic features. Eye tracking shows how individuals inspect 

stimuli and serves as a natural method for gathering information about task demand. We suggest 

an eye tacking machine learning system would be effective in the context of seismic 

interpretation. 

Future studies of seismic interpretation expertise would benefit from expanding the pool 

of participants, geologic settings, and allowing for computer software interpretation to be 
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evaluated similarly to two dimensional paper seismic interpretation. With these adjustments to 

methodology, hopefully studies of this nature will be more equipped to improve the process of 

teaching and make advancements in seismic interpretation software. 
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APPENDIX I INSTITUTIONAL REVIEW BOARD (IRB) 
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APPENDIX II EXTERNAL APPENDICES 
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APPENDIX III BACKGROUND SURVEY 

 This is the survey given to participants to fill out just prior to the start 

of the exercise that collects a variety of background information. 
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APPENDIX IV SEISMIC INTERPRETATION CODES 

The following comes from (Jackson, 2017). This is the coded information from the 

participant exercise video recordings utilizing NVivo Software.  This was used to make the 

frequency and workflow charts. The column Nnvivo # shows the order of the codes. The pencil 

and comp (computer columns) refer to any code where participants used computers or pencils. 

The feature column designates which feature the participants are working on, utilizing the line 

rubrics. This column also may dictate which component of the exercise they working on, as well 

as labels being made, gesturing, and other miscellaneous actions. The line (area) column refers to 

which line or area (line rubrics) is being worked on. The ‘if unique’ column was used if a feature 

being worked was unique to the participant and uses the line, shot number, and time to locate the 

feature. If writing accompanied a feature or was it used, it’s transcribed into the writing elements 

column, and the research notes column were additional comments the research made for the 

code. 

The chart below is used for the feature column in the exercise video recordings. 

 

 

 

 

 

 

 

 

A                Action  

G                Gesture  

LM             Locator map 

C                Comp  

ST             Stratal terminations  

U               Markings not on key  

F                Draws Faults 

2H/4H      Misc Horizon  

INS            Instructions  

VER           Vertical Exaggeration  

?               Obstructed View/cant tell 

L                Label 

INTER       Intersection  

(ADD)       Adds to previously drawn 

(AN)          Adds annotation after being 

drawn 

(M)           drawn in pencil lines with marker 

A - misc action 

G - anytime hands are being used not to draw 

LM - anytime the locator map is used 

C - identify which line is being looked at 

ST - refers to any indicator of terminating 

horizons 

UNI - needs the line, shot, time 

F - faults need their respective area from key 

2H/4H - not on key 

INSTR - anytime instructions is read 

VERT - anytime vertical exaggeration is made 

? - Participant gets in the way of the line/cant 

see 

L - writes something not connected to a 

location 

INTER - places line at intersection point 
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APPENDIX V INTERPRETATIONAL ACTION LOGS 

Participant 1 

Start Time End Time Transcript Action Structural or 
Stratigraphic 

00:00:00.3 00:00:00.4 LM LM  

00:00:43.3 00:00:50.9 COMM COMM  

00:00:58.7 00:01:07.8 Fault, 2E, 4300, 

5sec 

Fault Structural 

00:01:27.1 00:01:33.8 2 Faults, 2E, 

4200, 5sec 

Fault Structural 

00:02:15.8 00:02:15.9 Switches to L4   

00:02:30.1 00:02:30.2 Glances at INT, 

L4 

INT  

00:02:30.1 00:02:39.3 LM LM  

00:03:06.8 00:03:06.9 LAB 

orientation, L4 

ANN  

00:03:25.2 00:03:45.2 LM, corrects 

orientation, L4 

LM  

00:04:06.1 00:04:06.2 LM, 

orientation, L2 

LM  

00:05:04.9 00:05:08.4 GT, 4100-

4600,7.5sec 

GT  

00:05:47.6 00:05:56.3 LAB 4D-F, 

"Salt?" 

LAB Structural 

00:06:01.3 00:06:03.6 Places finger 

near INT, l2 

INT  

00:06:14.7 00:06:18.7 LAB 2D-D, 

"Salt?" 

LAB Structural 

00:06:22.6 00:06:32.0 LM LM  

00:07:00.9 00:07:05.6 VERB 

"Onlapping", 

2P-A package 

VERB Stratigraphic 

00:07:18.0 00:08:00.2 Traces reflector 

just below 2P-

A package 

RT  
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00:08:31.7 00:09:31.8 Traces 2-F1 

into 2H-SB 

RT  

00:09:50.9 00:09:57.9 Marks Fault in 

area 2B 

Fault Structural 

00:10:08.3 00:10:53.8 Focuses on L2 

INT, then L4 

INT. Counts 

reflectors at 

INT to match 

lines 

3D Model  

00:10:53.8 00:10:53.9 Traces small 

portion of 4-

F10 near INT 

RT  

00:10:57.1 00:10:57.4 GT 4-F10 

horizon 

GT  

00:10:58.9 00:11:31.0 Extends 

previous 

marking on 4-

F10 into 4-H1 

and traces 

across line 

RT  

00:11:32.0 00:11:32.1 VERB says 4-

H1 pinches out 

at area 4-F 

DH Stratigraphic 

00:11:46.3 00:11:47.2 LAB ? above 

diaper in area-

4F, *check line 

later "Pinch?" 

LAB Stratigraphic 

00:12:00.8 00:12:24.0 LAB previously 

matched 

reflector A on 

L4 then L2. 

Maybe DH 

LAB/DH Stratigraphic* 

00:12:24.0 00:12:29.1 Continues 4-H1 

trace across 

diapir 

RT  

00:12:30.7 00:13:11.8 ANN, "*Salt ? 

occurred either 

Syn or shortly 

after horizon 

ANN/DH Structural/Stratigraphic 
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A"- DH, L4 

00:13:11.8 00:13:13.4 LAB "?" on 

4D-D 

LAB  

00:13:11.8 00:13:39.8 Fixates on 4-

DF then 

outlines it  

FIX  

00:13:53.1 00:14:15.0 Marks faults in 

area-4F above 

4D-F 

Faults Structural 

00:14:29.7 00:14:35.1 VERB, "where 

is scale? 5km 

wide channel, 

maybe" while 

fixating on 4-

F7 

VERB Stratigraphic 

00:14:42.9 00:14:49.0 LAB "Channel 

Feature?" near 

4-F7 

LAB Stratigraphic 

00:15:04.9 00:15:06.4 LAB "CF" Near 

INT on L4 

  

00:15:27.7 00:15:30.0 VERB "Thats a 

passive margin" 

while looking 

at area-2A 

  

00:15:41.7 00:15:41.8 VERB 

"Lowstand 

Wedge?" near 

2-F1 

  

00:15:59.1 00:16:14.0 Outlines 2D-D    

00:16:21.2 00:16:36.0 Marks Faults 

over 2D-D 

 Structural 

00:16:53.3 00:16:57.1 LAB "B1" at 2-

F3 

  

00:17:15.4 00:17:22.7 Marks faults in 

area-2E 

 Structural 

00:17:44.9 00:17:46.2 LAB previously 

traced horizon, 

2H-SB, as B 
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00:17:50.8 00:18:06.2 ANN "A -> B 

-> Lowstand 

wedge?" on 

lower left 

portion of L2 

  

00:19:09.8 00:20:15.0 Traces features 

in area-2E, 

curved features 

shaped like 

clinoforms, 

then LAB 

shapes with 

"CF" 

  

00:20:53.3 00:21:00.6 Fixates on INT 

at L2 

  

00:21:37.5 00:21:37.6 VERB "It's 

kind of hard to 

tell" while 

viewing washed 

out zone in 

Area-2F. 

  

00:22:06.7 00:23:01.5 COMM, looks 

at L2 then L4 

  

00:23:15.7 00:23:34.9 COMM, uses 

cursor to trace 

features across 

area-2E into 

channel system 

  

00:23:46.7 00:23:46.8 COMM, uses 

cursor to trace 

2-F6 

  

00:24:01.6 00:24:58.7 COMM, 

focuses in area-

2B, traces 2-F2. 

  

00:24:58.7 00:24:58.8 VERB "Oh, but 

how" while 

looking at 

stratal 

terminations 

near 2D-D 

  

00:25:18.3 00:25:19.0 COMM, cursor   
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used to trace 

area-2G 

00:25:24.8 00:25:48.6 COMM, 

switches 

attention to L4 

and Back to L2, 

near INT 

  

00:25:48.6 00:25:51.0 LM, quick 

glance 

  

00:25:53.0 00:26:42.9 COMM, 

switching back 

between lines, 

mostly L4. 

Traces washout 

zone, 4P-C 

  

00:26:51.0 00:26:53.7 HES 4P-C   

00:27:15.3 00:28:08.0 Outlines 4P-C, 

lower bound, 4-

H7. While GT 

in the process. 

  

00:28:08.0 00:28:22.5 Traces 4-H7 

out to left 

  

00:28:24.1 00:28:36.1 Traces 4-H6   

00:29:46.0 00:29:51.7 LAB 

"Condense?" 

near 4-H6 

  

 

Participant 2 

Start Time End Time Transcript Action Structural or 
Stratigraphic 

00:00:28.2 00:00:28.3 Marks fault to 

the far left in 

area-2B 

Fault Structural 

00:00:33.2 00:00:33.3 Marks 4 faults 

in up dip 

direction in 

area-2A 

Faults Structural 

00:00:51.6 00:00:56.5 Outlines 2D-D FO  

00:01:03.6 00:01:12.5 Marks Faults Structural 
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antithetic fault 

packages in 

area-2E, 4100-

4300, 5sec 

00:02:05.2 00:02:08.9 Marks on 

lapping dashes 

in area 2P-A, 

GT 

FO Stratigraphic 

00:02:17.2 00:02:20.9 Marks 2 more 

on lapping 

occurrences in 

2P-A 

FO Stratigraphic 

00:02:39.4 00:02:45.7 Adds to faults 

previously 

marked in area-

2E 

Faults Structural 

00:03:03.8 00:03:16.2 Outlines 

channels in 2P-

B 

FO Stratigraphic 

00:03:28.8 00:03:55.2 Uses COM, 

looks at L2 

briefly. 

COM  

00:03:57.5 00:03:57.6 Experimenter 

enters, marks 

orientation of 

lines. 

  

00:04:13.1 00:04:18.8 LAB previous 

markings in 2P-

B as 

"channels?" 

LAB Stratigraphic 

00:04:31.6 00:04:36.7 COM briefly COM  

00:04:50.0 00:05:08.2 LAB 

previously 

marked 2D-D 

as "intrusion or 

diapir" 

LAB Structural 

00:05:09.7 00:06:14.4 COM, focuses 

on L2 

COM  

00:06:23.2 00:06:35.9 LAB previous 

markings in 2P-

A, "on lapping" 

LAB Stratigraphic 

00:07:01.9 00:07:17.4 HES area-2B, 

then looks to 

COM in area-

HES  
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2B 

00:07:17.4 00:07:36.8 Area 2B, LAB 

2F-2 "chaotic- 

slope deposit?" 

LAB  

00:08:08.6 00:08:25.7 FIX near faults 

in area-2E, then 

adds 

displacement 

directions to 

faults* 

FIX Structural 

00:08:33.9 00:08:41.0 HES near 

faults, LAB 

"extension" DH 

HES/LAB Structural 

00:08:51.5 00:09:16.5 COM L2 COM  

00:09:24.7 00:10:18.1 Glances L4, 

COM L4 

COM  

00:10:18.7 00:10:55.8 COM, zooms in 

on L4- looks at 

4P-C and 4D-F 

COM  

00:11:09.5 00:11:09.6 COM L4 COM  

00:11:22.3 00:11:29.5 Outlines 4D-F, 

LAB "Intrusion 

or diapir?" 

LAB Structural 

00:11:33.6 00:11:44.3 Marks faults in 

area-4F 

Faults Structural 

00:11:51.9 00:12:02.8 Outlines 4D-D, 

LAB "diapir?" 

LAB Structural 

00:12:52.7 00:13:00.7 Makes tracing, 

L4, 2400-

2500,7sec 

RT  

00:13:09.3 00:13:14.4 Brings previous 

tracing to the 

left side of L4, 

LAB 

"Basement" 

LAB  

00:13:24.3 00:13:36.4 HES, traces 

basement from 

4D-F to 4D-D 

HES  

00:13:36.4 00:13:36.5 Traces 

basement from 

4D-F to far 

right of L4 

RT  

00:13:45.8 00:14:29.5 COM, scrolls 

cursor near 

COM  
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basement on 

L4, fixates on 

area between 

diapirs 

00:14:36.8 00:14:45.8 Traces 4-F7, 

LAB "Channel" 

LAB Stratigraphic 

00:14:56.0 00:15:02.9 COM, focuses 

on area-4A 

COM  

00:15:05.3 00:15:05.4 Marks fault in 

area-4A, 2100, 

5sec 

Fault Structural 

00:15:12.5 00:15:20.5 COM switching 

between L4 and 

COM focusing 

near INT* 

(good use of 

computer to 

examine 

features before 

marking, 

almost like 

hesitating) 

FIX  

00:15:34.0 00:15:41.9 VE, L4 VE  

00:15:48.9 00:15:57.3 HES, marks 

fault, 2200, 

5sec 

HES  

00:16:21.9 00:17:02.5 COM, looking 

near washout 

zone on L4 and 

COM 

COM  

00:17:04.3 00:17:11.6 Marks faults, 

2600, 5sec 

Faults Structural 

00:17:54.2 00:17:55.9 LAB, adds "?" 

to previous 

"channel" 

interpretation 

LAB Stratigraphic 

00:18:12.4 00:19:32.3 COM, L4 then 

L2, GT 2-H1 

COM/GT  

00:19:38.1 00:20:12.0 Adds faults  to 

previous 

faulted area-2E 

Faults Structural 

00:20:15.5 00:20:25.2 HES, marks 

faults in area-

2F 

HES/Faults Structural 
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00:20:39.3 00:20:54.0 HES, marks 

fault in area-2E 

HES/Faults Structural 

00:21:06.1 00:21:41.9 COM and 

looking at 

paper L2 

switching, area-

2E 

COM  

00:21:48.0 00:22:18.7 Adds to fault in 

area 2E, looks 

at COM (trying 

to see faults 

better through 

computer) 

Faults/COM Structural 

00:22:36.5 00:22:47.1 COM looking 

at L2 

COM  

00:22:55.7 00:23:03.5 ANN, adds 

"transgressive 

sequence" onto 

end of previous 

label "on 

lapping" DH 

ANN/DH Stratigraphic 

00:23:24.7 00:23:24.8 Adds ANN "on 

to 

unconformity?" 

to previous 

annotation 

""onlapping- 

transgressive 

sequence" 

ANN/DH Stratigraphic 

00:23:41.3 00:23:49.5 Adds fault in 

area-2A 

Faults Structural 

00:23:49.5 00:23:54.6 COM looking 

at L2 

COM  

00:23:55.2 00:24:26.9 HES, looks 

back at COM 

near 2D-B, 

marks faults in 

area-2B 

COM/Faults Structural 

00:24:53.6 00:25:09.7 FIX on strata 

terminations 

into 2D-D 

FIX  

00:25:11.9 00:25:22.5 Marks faults 

above 2D-D in 

area 2D 

Faults Structural 
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00:26:52.2 00:26:56.3 Switches 

attention to L4 

  

00:27:25.8 00:27:44.5 FIX on strata 

terminations 

into 4D-F 

FIX  

00:27:57.2 00:28:27.1 COM looks at 

L2, 2D-D 

COM  

00:28:53.4 00:30:08.0 COM, gets 

close look at 

flanks of 2D-D, 

then L4 and 

back to L2 

COM  

00:30:28.7 00:30:37.2 HES, LAB "no 

growth strata" 

along faults in 

area-2E 

LAB/DH Structural/Stratigrap

hic? 

00:31:13.8 00:31:26.1 LAB, "growth 

strata?" on right 

side of 2D-D 

LAB Structural/Stratigrap

hic? 

 

 Participant 3 

Start Time End Time Transcript Action Structural or 
Stratigraphic 

00:00:51.7 00:00:58.9 Marks fault in 

area-2E 

Faults Structural 

00:01:15.9 00:01:31.9 GT horizon 

under 2P-A 

GT  

00:01:32.8 00:01:47.2 Marks faults in 

area-2E 

Faults Structural 

00:02:17.5 00:02:26.2 Draws circle 

near 2-F6 

  

00:02:33.5 00:02:49.1 Adds faults 

near previous 

faults in area-

2E 

Faults Structural 

00:03:21.3 00:03:43.1 Outlines large 

area of 2P-B 

FO Stratigraphic 

00:05:05.0 00:05:14.6 LAB previous 

outline, 

"Channel 

System?" 

LAB Stratigraphic 

00:05:29.0 00:05:32.2 LM LM  
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00:05:54.4 00:06:01.9 Examines L4 

briefly 

  

00:06:19.6 00:06:23.6 COM COM  

00:06:50.9 00:08:23.3 LM, LAB on 

LM locations 

of "Diapirs" on 

L2/L4.  LAB 

"Channels" on 

L2. (Helps 3D 

visualization). 

LM/LAB/3D 

Model 

Structural/Strati

graphic 

00:08:29.0 00:08:58.4 LM, ANN 

"Observations: 

few faults, low 

amplitude 

intrusion (salt 

diaper?)" 

ANN Structural 

00:11:00.1 00:11:11.9 FIX on 2D-D 

and strata 

terminations 

FIX  

00:12:20.2 00:12:39.8 LM, ANN 

"Passive 

margin? Very 

thick 

sediments" DH 

ANN/DH  

00:13:07.6 00:13:12.0 GT, Water 

bottom on L4. 

GT  

00:13:12.0 00:13:12.1 Draws circles 

near water 

bottom on L4, 

Area-4B/Area-

4C, 4sec 

FO  

00:13:49.5 00:13:56.7 GT, horizon 

below 2P-A 

GT  

00:14:50.4 00:14:57.9 FIX on 

washout zone 

of L4 

FIX  

00:14:57.9 00:15:13.7 Traces 4H-7 

and 4H-6 

RT  

00:15:16.1 00:15:17.8 Outlines 4D-D FO  

00:15:19.1 00:15:25.4 Outlines 4D-F   

00:15:27.5 00:15:28.4 Traces upper 

horizon of 4-F1 

FO  

00:18:09.3 00:18:23.8 Traces 2H-1 

across whole 

RT  
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line 

00:18:29.2 00:18:34.5 LAB "Onlap" 

just above 2H-

1, and adds 

arrows to show 

on lapping. DH  

LAB/DH Stratigraphic 

00:18:58.2 00:19:22.8 LAB 2H-1 

"Transition 

from a higher 

to a lower 

energy 

environment" 

LAB/DH  

00:19:58.6 00:20:01.6 LAB "?" near 

shelf on L2 at 

3600-3700, 

3.5sec 

LAB  

00:20:21.8 00:20:28.0 ANN "Passive 

margin?" in 

area-2i 

ANN  

00:20:35.4 00:20:45.1 Outlines 2D-D FO  

00:20:45.1 00:20:45.2 LAB 2D-D, 

"Diapir (salt?)" 

LAB Structural 

00:21:15.6 00:21:21.6 Draws arrow 

from previous 

"?" mark down 

to 2-F1 

  

00:22:12.8 00:22:21.9 Draws arrows 

to left of 2D-D, 

LAB "onlap?" 

LAB Stratigraphic 

00:22:28.0 00:22:33.7 Adds another 

arrow pointing 

from the "?" to 

2-F2, then 

draws a dotted 

line along 2-F2 

and LAB it 

with "?" 

LAB  

00:23:19.5 00:23:32.3 IN IN  

00:23:49.8 00:24:07.2 Uses finger to 

GT horizons on 

L2 then L4 

GT  

00:24:26.4 00:24:36.3 Closely 

examines 

washout area 
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on L4 

00:24:57.6 00:25:00.3 LM LM  

00:25:01.2 00:25:01.3 VERB "I don't 

know" (in 

reference to 

washout area 

most likely) 

VERB 

(uncertain) 

 

00:26:01.2 00:26:01.3 VERB "Ahh a 

passive margin 

with salt" 

VERB  

00:26:36.0 00:26:40.4 Draws arrow 

from 4P-C 

down to 4-

below, ANN 

"why the low 

amplitude 

zone?" 

LAB/ANN  

00:26:56.1 00:26:56.2 Adds to ANN 

"Below isn't 

basement. So 

something 

about this 

particular 

section causes a 

reduction in 

amp." L4 

ANN  

00:27:42.5 00:27:52.3 Outlines 

horizon in areas 

4B-4C and 4D, 

below 4P-C 

RT  

00:27:58.9 00:28:24.8 ANN, "larger 

folding in 

deeper sections, 

but still few 

faults 

identified..." 

ANN Structural 

00:28:31.0 00:28:36.8 HES HES  

00:29:14.8 00:29:31.4 LAB 4D-F "No 

growth strata or 

onlap" with 

arrows pointing 

to both sides at 

top of diapir  

LAB Structural 

00:29:42.7 00:30:11.2 Adds to ANN/DH Structural 
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previous ANN, 

"So salt 

intrusion 

occurred after 

deposition & 

wasn't syn-

depositional..." 

DH 

 

 Participant 4 

00:00:24.8 00:01:28.0 Carefully traces 

2F-6 and 2H-

SF (water 

bottom- L2) 

RT  

00:01:35.4 00:02:30.5 Carefully traces 

4H-0 (water 

bottom- L4) 

RT  

00:02:32.8 00:03:06.2 COM, L2, 

zooms in and 

focuses on 

area-2A 

COM  

00:03:12.3 00:03:15.1 Uses finger to 

hold on 2H-1, 

then GT 

periodically 

while tracing 

GT  

00:03:54.0 00:04:37.8 COM, GT 2H-1 

on COM, then 

traces on L2 

COM/GT  

00:04:58.5 00:05:30.6 Traces 2H-SB 

in area 2-B 

RT  

00:05:36.6 00:05:37.6 GT outline of 

2D-D 

GT  

00:05:47.0 00:06:21.8 Uses finger to 

assist in tracing 

2H-SB, GT 2H-

SB 

RT/GT  

00:06:22.3 00:06:46.8 COM to GT 

2H-SB 

COM/GT  

00:06:59.4 00:07:16.0 GT 2H-SB with 

assistance of 

holding finger 

on line as place 

GT  



 

99 

 

marker 

00:07:23.8 00:08:00.7 Traces horizon 

in area 2-F 

from right side 

of L2 over to 

4300, starting 

at 5.5sec 

RT  

00:08:02.4 00:08:26.4 Outlines 2D-D FO  

00:08:50.6 00:09:01.7 Circles 2-F1 FO  

00:09:21.0 00:09:59.7 Traces horizon 

at 8sec on L2, 

from 2D-D to 

right side of 

line 

RT  

00:10:15.2 00:10:16.8 Traces 2-F7 RT  

00:10:33.7 00:10:43.4 HES, GT with 

marker, marks 

fault/horizon 

at4700-

4800CMP, 7 

sec 

HES/GT/Faults Structural 

00:11:08.6 00:11:11.5 Marks fault in 

area-2E around 

4150CMP, 

5.5sec 

Fault Structural 

00:11:16.6 00:11:19.7 Marks fault in 

area-2E around 

4200CMP, at 

5sec 

Fault Structural 

00:11:44.0 00:11:56.7 Marks faults in 

area-2E around 

4100CMP, at 5-

6sec 

Fault Structural 

00:12:44.9 00:12:59.9 COM, looks at 

area-2A 

COM  

00:13:07.3 00:13:07.4 FIX intently on 

2-F2 

FIX  

00:13:15.6 00:13:20.2 Looks at COM COM  

00:13:55.4 00:13:55.5 Switches 

attention to L4 

  

00:14:10.0 00:15:05.1 Traces 4-H2 RT  

00:15:13.5 00:15:54.6 Traces 4-H5 RT  

00:16:20.2 00:16:59.1 Traces 4-H7, 

extends all the 

RT  
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way to the left 

side of line 

00:17:11.7 00:17:56.1 Partially traces 

horizon near 4-

F9 and 4-H5, 

extends all the 

way to the left 

side of line 

RT  

00:17:56.1 00:18:05.6 Outlines 4D-D FO  

00:18:08.8 00:18:21.4 Outlines 4D-F FO  

00:18:23.3 00:18:23.4 Marks 

faults/makes 

outline above 

4D-F at around 

5sec 

Faults Structural 

00:18:55.5 00:19:17.3 Traces 4-H6 

between diapirs 

and to right 

side of line 

RT  

00:19:42.3 00:19:49.3 HES, continues 

to trace 4-H7 

HES/RT  

00:19:58.8 00:20:21.1 Continues 

tracing 4-H2, 

marks fault 

through 4-F4 

while tracing 

*(unique that 

participant 

partially traces 

horizons and 

then later 

finishes them) 

RT/Faults Structural 

00:21:40.7 00:21:41.1 Marks fault in 

area-4G, 

3150CMP, 6sec 

Fault Structural 

00:22:07.7 00:22:10.7 Marks fault in 

area-4E, 2800-

2900CMP, 5sec 

Fault Structural 

00:23:05.6 00:23:05.9 Marks fault in 

area-4A, 

2100CMP, 5sec 

Fault Structural 

00:23:52.4 00:23:55.7 HES HES  

00:24:45.9 00:25:34.7 COM, zooming 

in on L4 

COM  
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00:25:52.8 00:25:59.6 Marks fault in 

area-2E, 

4100CMP, 5sec 

Fault Structural 

00:26:07.8 00:26:12.3 Marks fault in 

area-2E, 

4300CMP, 6sec 

Fault Structural 

00:28:09.9 00:28:10.0 HES, taps 

finger on L2 

HES  

00:28:20.1 00:29:21.0 Traces 2-H2 

from right side 

of line 

RT  

00:29:48.0 00:29:48.1 Marks in area-

2B NEAR 2-F1 

  

00:29:53.5 00:29:53.6 Uses hand to 

measure 

spacing of 

water column 

to water bottom 

and moves it 

down to 

determine if 

horizon was 

multiple or not* 

GT* (Gesture)  

00:29:58.8 00:29:58.9 LAB previous 

horizon in area-

2B "Multiple" 

LAB  

00:30:35.0 00:30:35.1 Traces upper 

horizon of 4-F1 

RT  

 

 Participant 5 

Start Time End Time Transcript Action Structural or 
Stratigraphic 

00:00:04.6 00:00:31.6 IN IN  

00:00:48.1 00:00:49.7 VERB 

"Alright, lets 

see here, 

intersection" 

INT 

INT  

00:00:57.0 00:01:21.0 Uses paper to 

measure 

distance of 

GT/INT  
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water column 

at the INT on 

L2 then L4 

00:01:25.4 00:01:48.3  Focuses on 

LM and L2 

switching off 

LM  

00:02:11.1 00:02:11.2 VERB "I guess 

we'll start with 

some faults" 

VERB Structural 

00:02:20.4 00:02:29.4 VE, L2 VE  

00:02:40.8 00:02:52.2 Marks fault in 

area-2i, 

4300CMP, 5sec 

Fault Structural 

00:02:56.6 00:03:04.9 VE, L2 VE  

00:03:04.9 00:03:09.7 Marks fault in 

area-2i, 

4100CMP, 5sec 

Fault Structural 

00:03:10.6 00:03:12.5 VE, L2 VE  

00:03:16.7 00:03:21.7 Marks 

(antithetic) 

fault in area-2i, 

4100CMP, 5sec 

Fault Structural 

00:03:23.0 00:03:23.1 VE, L2 VE  

00:03:28.1 00:03:28.2 Horizontal 

exaggeration  

  

00:03:35.3 00:03:35.4 Marks fault in 

area-2i, 

4150CMP, 5sec 

Fault Structural 

00:03:49.5 00:03:51.2 VE, L2 VE  

00:03:55.2 00:03:59.8 Marks fault in 

area-2i, 

4000CMP, 5sec 

Fault Structural 

00:04:03.1 00:04:04.0 VE, L2 VE  

00:04:14.2 00:04:14.3 Marks fault in 

area-2i, 

4100CMP, 

5.5sec 

Fault Structural 

00:04:21.0 00:04:21.1 Horizontal 

exaggeration  

  

00:04:28.7 00:04:30.9 HES HES  

00:04:45.8 00:04:46.4 Horizontal 

exaggeration 

  

00:04:48.0 00:04:50.6 VE VE  
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00:04:56.4 00:04:57.1 VE VE  

00:05:03.4 00:05:05.5 VE to examine 

faulting in area-

2E 

VE  

00:05:15.4 00:05:24.3 Marks fault in 

area-2F, 

4700CMP, 6sec 

Fault Structural 

00:05:47.9 00:05:48.0 Briefly glances 

over at L4 

  

00:06:01.7 00:06:01.8 Retraces over 

previously 

faults 

  

00:06:13.2 00:06:15.9 Marks fault in 

area-2F, 

5000CMP, 6sec 

Fault Structural 

00:07:03.1 00:08:47.3 Partially traces 

2H-3 starting 

near 2D-D, 

uses finger to 

GT 

interpretations 

of traced 

horizon 

RT/GT  

00:09:05.0 00:10:08.6 Traces horizon 

just below 2H-

3 

RT  

00:10:14.9 00:10:23.3 VE VE  

00:10:34.3 00:10:40.0 VE to examine 

2-F1 

VE  

00:10:46.6 00:10:49.6 Marks fault 

inside 2-F2 

Fault Structural 

00:11:15.8 00:11:21.1 LM LM  

00:11:43.2 00:11:49.7 HES, while 

focused on 2D-

D 

HES  

00:12:25.5 00:12:45.0 LAB 2D-D 

"Salt? 

Intrusive?" 

LAB Structural 

00:12:57.4 00:12:58.0 Switches 

attention to L4 

  

00:13:06.6 00:13:06.7 LM LM  

00:13:21.9 00:13:22.0 GEST uses 

hand to help 

orient the lines 

GEST  
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00:13:28.3 00:13:28.4 LM LM  

00:14:33.6 00:14:36.0 LAB 2H-3 

"SB?" 

LAB Stratigraphic 

00:15:13.0 00:15:29.3 Traces deep 

horizon starting 

in area-2E, at 

4100CMP, 

7.5sec 

RT  

00:15:29.3 00:16:20.0 Traces the 

horizon two 

reflectors above 

previous trace 

in area-2E 

RT  

00:16:34.0 00:16:52.5 Partially traces 

horizon above 

previously 

traced horizon 

in area-2E 

RT  

00:16:54.8 00:17:28.7 Traces horizon 

just below 2H-

3 starting from 

right side of 

line, VE 

RT/VE  

00:18:53.8 00:18:59.4 LAB 4D-F 

"Salt?" 

LAB Structural 

00:19:06.4 00:19:11.1 LAB 4D-D 

"Gas?" 

LAB DHI 

00:19:16.4 00:19:33.3 Outlines 4D-D, 

and LAB 

"Washout" 

FO/LAB  

00:19:45.6 00:20:00.7 HES, circles 

upper portion 

and above area 

of 4D-D, then 

underlines 

'Gas?' 

HES/ FO DHI 

00:20:34.3 00:20:35.7 VE VE  

00:20:44.7 00:20:49.5 Marks fault in 

area-4A, 

2100CMP, 5sec 

Fault Structural 

00:20:53.5 00:20:56.0 VE VE  

00:21:12.4 00:21:13.2 VE VE  

00:21:16.1 00:21:26.0 Marks fault 

above 4D-F 

Fault Structural 
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00:22:20.2 00:22:45.2 LM LM  

00:23:12.7 00:23:53.1 Traces 4-H6 RT  

00:23:57.8 00:24:49.3 Traces 4-H7 RT  

00:25:03.2 00:25:24.3 Traces horizon 

just below 4-

H7, starting on 

left side of 4D-

F 

RT  

00:25:37.9 00:25:42.9 LM LM  

00:26:15.8 00:26:25.4 VE VE  

00:26:42.5 00:26:47.0 LAB "Channel" 

with arrow 

pointing near 4-

F10 

LAB Stratigraphic 

00:27:09.1 00:27:20.4 LAB "Channel 

system" with 

arrows waiting 

in area-4A, 

from 0-

2000CMP, 4-

5sec 

LAB Stratigraphic 

00:27:46.9 00:27:47.0 LM LM  

00:28:39.2 00:29:03.3 LAB 

"Turbidite/ 

Mass Wasting" 

with arrows 

pointing to 2P-

B 

LAB Stratigraphic? 

00:29:32.9 00:29:33.0 LM LM  

00:29:40.7 00:29:46.7 GT the water 

bottom on L4 

GT  

00:29:46.7 00:29:46.8 VE VE  

 

 Participant 6 

Start Time End Time Transcript Action Structural or 
Stratigraphic 

00:00:01.2 00:00:45.9 Traces 2H-1 

while drawing 

arrows 

indicating strata 

terminations 

RT Stratigraphic 
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along 2H-1 

00:00:49.4 00:01:09.2 Draws arrows 

pointing up 

towards the top 

of 2D-D and on 

the flanks, 

indicating strata 

terminations 

RT Stratigraphic 

00:01:17.6 00:01:18.9 Looks at L4 

and mumbles 

something 

  

00:01:26.9 00:01:27.0 Draws strata 

terminations 

near the base of 

2D-D on the 

left 

RT Stratigraphic 

00:01:30.5 00:01:38.3 Traces 2H-SB 

near the high 

angle shelf 

slope 

RT  

00:01:42.2 00:01:45.8 Draws strata 

termination 

near 2-F3 

RT Stratigraphic 

00:01:55.0 00:02:00.7 Draws strata 

terminations 

near along 2F-7 

on right side of 

line 

RT Stratigraphic 

00:02:08.4 00:02:09.2 GT along 

interpreted 2H-

1 

GT  

00:02:21.8 00:02:38.5 Traces a 

reflector just 

below 2H-1 

starting in area-

2E over to the 

right side of the 

line 

RT  

00:03:11.0 00:03:24.4 Traces horizon 

on left side of 

2D-D near 

3900, 6sec 

RT  

00:03:33.7 00:03:38.2 Draws strata 

terminations 

RT Stratigraphic 
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along base of 

right side of 

2D-D along a 

traced horizon 

00:03:45.8 00:03:45.9 Draws strata 

terminations on 

right side of 

2D-D at 4100, 

6.5sec, then 

traces the 

intersecting 

horizon 

RT Stratigraphic 

00:03:58.5 00:04:05.1 Draws strata 

terminating into 

a feature at 

4200CMP, 

6.5sec 

RT Stratigraphic 

00:04:12.7 00:04:29.4 Draws strata 

terminating into 

2H-3, while 

tracing 2H-3 

RT Stratigraphic 

00:04:29.4 00:04:29.5 Draws strata 

terminations 

inside 2P-B 

near 4600CMP, 

6.5sec 

RT Stratigraphic 

00:04:35.2 00:04:37.8 Traces along 2-

F7, then draws 

strata 

terminations 

pointing to the 

right under 

RT Stratigraphic 

00:04:57.7 00:04:57.8 Draws strata 

termination in 

area-2E around 

4300CMP, 7sec 

RT Stratigraphic 

00:05:07.5 00:05:12.8 Marks faults in 

area-2E, 4100-

4200CMP, 6sec 

Faults Structural 

00:05:51.1 00:05:51.2 Marks strata 

terminations 

near in area 2P-

B on the right 

side of 2D-D 

RT Stratigraphic 
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00:06:09.3 00:06:12.5 Draws strata 

termination and 

traces horizon 

within 2P-B 

starting near 

4200CMP, 7sec 

RT Stratigraphic 

00:06:36.1 00:06:36.2 Draws strata 

terminations in 

area 2P-B 

RT Stratigraphic 

00:06:54.8 00:07:20.0 Draws strata 

terminations in 

area-2E, 

4500CMP, 

6.5sec. 

Switches to 

pencil to trace 

horizon  

RT Stratigraphic 

00:07:25.0 00:07:33.2 Traces horizon 

in area-2F, near 

5000CMP, 

6.5sec 

RT  

00:07:50.0 00:07:50.1 Traces horizon 

in 2P-B near 

4700CMP, 7sec 

RT  

00:08:09.9 00:08:10.0 Uses finger to 

focus in on 

area, then 

draws strata 

terminations 

near basement 

on right side of 

2D-D, 

4000CMP, 

7.5sec, then 

traces horizon 

RT Stratigraphic 

00:08:57.1 00:09:21.7 Outlines  right 

side of 2D-D, 

while adding 

strata 

terminations  

FO Structural* 

00:09:32.1 00:09:37.1 Traces horizon 

in area-2E to 

the right of 2D-

D near 

RT  
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4000CMP, 6sec 

00:09:51.7 00:09:54.8 Traces fault in 

area-2E near 

4300, 5 sec 

Fault Structural 

00:10:02.8 00:10:09.0 Draws strata 

terminations in 

area-2E, near 

4500CMP, 

5.5sec 

RT Stratigraphic 

00:10:23.6 00:10:23.7 HES HES  

00:10:43.1 00:10:48.9 Draws strata 

terminations 

and traces part 

of horizon in 

area-2E, 

4200CMP, 6sec 

RT Stratigraphic 

00:10:52.7 00:10:52.8 GT GT  

00:10:59.6 00:11:11.3 Draws strata 

terminations in 

area-2F and 

traces horizon 

to the left until 

it connects to 

previously 

drawn horizon, 

~6sec 

RT Stratigraphic 

00:11:43.5 00:11:43.6 Draws strata 

terminations 

into 2H-1 

RT Stratigraphic 

00:11:53.5 00:11:53.6 Draws strata 

terminations in 

2-F2 

RT Stratigraphic 

00:12:13.1 00:12:13.2 Draws strata 

terminations on 

left side of 2D-

D 

RT Stratigraphic 

00:12:47.1 00:12:47.2 Draws an 'X' 

near horizon at 

5sec  

LAB  

00:12:58.8 00:13:15.7 Retraces 2H-1 

with black 

marker, and 

draws 'X' to the 

right of it 

RT/LAB  



 

110 

 

00:14:02.4 00:14:02.5 Pulls out phone 

and turns up 

music volume  

  

00:14:06.2 00:14:32.2 Traces out 2H-

SB to the right 

from 2-D all 

the way to the 

right and draws 

'X' 

RT/LAB  

00:15:01.6 00:15:01.7 Experimenter 

makes sure 

participant is 

aware of 

second line  

  

00:15:08.9 00:15:51.7 LM (takes a 

couple glances 

at L2/L4), 

draws a circle 

on LM where 

lines intersect. 

Focuses on INT 

on both LM 

and L2. Draws 

'X' on LM near 

INT 

LM/INT  

00:15:58.3 00:16:32.0 LM while 

focusing on 

INT on L4. 

Using marker 

to count CMP 

ticks on LM to 

help orient 

oneself 

LM/INT/3D 

Model 

 

00:16:32.0 00:16:32.1 Circles CMP 

values in top 

corners of L4, 

adds '?' 

  

00:16:36.1 00:16:54.3 Draws circles 

on the ends and 

in the middle of 

L4 on the LM 

  

00:17:13.9 00:17:22.4 LM LM  

00:17:29.5 00:17:44.1 Draws strata 

terminations in 

RT Stratigraphic 
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area-4B near 4-

H7 and 

partially traces 

4-H6 

00:17:47.5 00:17:58.0 Traces horizon 

starting on left 

side near 6sec 

RT  

00:17:58.0 00:18:05.2 Traces left side 

of 4-H7 in area-

2B 

RT  

00:18:25.6 00:18:29.9 Traces 4-H6 

within area-4E 

RT  

00:18:31.9 00:18:32.0 Draws strata 

termination into 

4-F4 

RT Stratigraphic 

00:18:42.2 00:18:42.3 Draws strata 

terminations 

into 4-F7 

RT Stratigraphic 

00:18:52.3 00:18:52.4 GT GT  

00:18:59.9 00:19:00.0 VE VE  

00:19:06.4 00:19:06.5 Draws strata 

termination 

near 4-H6 in 

area-4A 

RT Stratigraphic 

00:19:06.4 00:19:12.3 VE VE  

00:19:12.3 00:19:19.9 VE, changing 

to opposite 

perspective*  

VE  

00:19:21.2 00:19:28.3 Traces horizon 

in area-4A, 

2200CMP, 

6.5sec 

RT  

00:19:35.4 00:19:35.5 Traces right 

portion of 4-H5 

RT  

00:19:47.7 00:20:02.3 Traces horizon 

in between 4D-

F and 4D-D at 

around 7 sec, 

with stratal 

terminations 

pointing 

towards 4D-F 

RT Stratigraphic 

00:20:02.3 00:20:08.1 Traces horizon 

just above 

RT  
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previous 

horizon to left 

of 4D-F and 

over to 4D-D 

00:20:13.1 00:20:30.2 Traces horizon 

just below 4-

H7, in area-4C, 

2650CMP, 7sec 

RT  

00:21:10.3 00:21:34.8 Partially traces 

horizon in area-

4A, 2100CMP, 

6sec. 

Eventually 

terminates into 

4-H6 

RT  

00:21:41.2 00:21:52.7 Uses colored 

marker to shade 

in area to the 

left of 4P-C in 

area-4A 

  

00:22:04.2 00:22:04.3 Draws strata 

termination 

above 4-F10 in 

area-2A 

RT Stratigraphic 

00:22:05.7 00:22:05.8 VE VE  

00:22:10.2 00:23:33.5 Traces reflector 

just below the 

water bottom 

while creating 

VE, partially 

intersects 4-F10 

and also traces 

4-H1 

RT/VE  

00:23:54.2 00:24:07.4 Draws strata 

terminations 

and traces same 

reflector on 

other side of 

4D-F in areas-

4F/4G. LAB an 

'X' to the right 

of horizon 

RT/LAB Stratigraphic 

00:24:23.5 00:26:03.5 Takes L2 and 

lays it on L4 to 

3D Model/INT  
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see INT and get 

3D idea of 

region 

00:26:03.5 00:26:11.0 Traces horizon 

just above 2H-2 

and in area-2F 

on L2, extends 

it all the way to 

the right side of 

line and LAB 

an 'X' next to it 

RT/LAB  

00:26:36.0 00:26:43.1 Traces 2H-3 all 

the way to the 

right and LAB 

an 'X' next to it 

RT/LAB  

00:26:50.8 00:26:50.9 GT GT  

00:27:00.4 00:27:01.6 Draws strata 

terminations 

near top of 2D-

D along 2H-SB 

RT Stratigraphic 

00:27:28.4 00:27:28.5 Traces horizon 

from L4 onto 

overlying L2 

and marks out a 

previously 

drawn 'X' next 

to the top 

traced horizon 

3D Model  

00:27:48.3 00:27:48.4 Marks out the 

'X' previously 

drawn on L4 

next to the top 

traced horizon 

  

00:28:16.0 00:29:27.4 VE, onto L2 

overlapping L4, 

then switches 

to opposite 

perspective and 

does VE 

VE/3D Model  

00:29:27.4 00:29:56.5 Matches 

packages of 

reflectors from 

L4 and L2, and 

shades in area 

3D Model/RT  
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on L2 and then 

L4. Fills in 

larger portion 

of area on L4 

00:29:59.2 00:29:59.3 VE VE  

00:30:19.6 00:30:19.7 VE VE  

00:30:37.0 00:30:37.1 Partially traces 

4-H7 

RT  

 



 

115 

 

APPENDIX VI INTERVIEWS 

P1 Interview  

  

P1:  [00:00] was in 2015, and it was an isolated carbonate platform setting. So lot's of ‑‑ how do 

I put this ‑‑ essentially what we're looking at is carbonate build‑ups of Miocene age. They had 

an interesting interaction with the Distal Fluvial System. 

[00:28] You have intercalated mud and carbonate fingers as they call it. 

Interviewer:  [00:35] All right. So are carbonates what you've focused on in seismic or do you 

think you have a specialty of stuff that you're good at identifying? 

P1:  [00:45] I have far more experience with carbonates than I do with fluvial systems. The 

carbonate system was the first one that I've gone through. I've spent quite a bit of time in the 

dataset, about eight weeks in that one. 

[01:02] Then the next one that I had extensive experience was with a mix fluvial and carbonate 

system, which was in 2017. That was the Carnarvon Basin with the IBA team. I spent about six 

weeks or so looking at fluvial and carbonate systems. Eventually when I found a carbonate patch 

reef system, I focused in on that. 

Interviewer:  [01:31] I'm going to let you take just 30 seconds to look at your interpretations, just 

so everything's fresh in your mind. Then we can go through some of the stuff that you saw. Can 

you just walk me through how you started out with this? 

P1:  [01:49] First, I tried to orient myself based on the large‑scale map I was given. I figured out 

which way is north, which way is south, which cross‑sections correspond to which, what's the 
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scale, what's the overall tectonic setting that I could gather based on large‑scale features, any 

anomalies that immediately stick out, whether or not this is on shore or off shore. 

Interviewer:  [02:19] Those are all things you did without even needing to put much pen to 

paper, I guess. 

P1:  [02:24] No. 

Interviewer:  [02:26] That's interesting. 

P1:  [02:26] Then one of the first things I tried to interpret probably just purely out of habit, 

because you don't need very much context to start and that is fault interpretations. I marked those 

out in pink in these cross sections, but in retrospect, it didn't add very much to my 

interpretations. 

Interviewer:  [02:52] Why would you say they didn't add much to the interpretations? 

P1:  [02:56] I know they are faults but I don't know what they tell me. 

Interviewer:  [03:08] Are there any places in here that you were a little bit more confident in your 

interpretations? Stuff that you thought like, "Yeah, I know what this is." 

P1:  [03:16] I am very confident that there are salt diapirs over here. Based on what I could 

interpret, based on the horizons, is that the salt happened sometime towards the end of the 

deposition at this basin, which I marked out...I would say at the end. 

[03:38] It happened around Horizon A, which appears to be the end of the last lowstand, wedge 

over here. 

Interviewer:  [03:51] How did you know that these were salt diapirs for sure? 

P1:  [03:54] I didn't know for sure. Based purely on the morphology and how the seismic 

interacts with them, mainly, you get a huge wash‑out when you get to what looks like a salt layer 

and the way the surrounding layers interact with it. 
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Interviewer:  [04:15] You knew that from a course you took or you just have looked at enough 

salt in seismic? 

P1:  [04:22] A bit of column A, bit of column B. I've seen this in textbooks. I have briefly seen 

some seismic sections that have salt in them. 

Interviewer:  [04:36] Switching over, was there some stuff that you looked up that you weren't 

quite as confident in? 

P1:  [04:43] What I'd say is some of the clinoform features that I have noticed that may or may 

not be actually there. That happened somewhere on the A-B cross section. They displayed sort of 

this pro‑grading morphology, but it doesn't seem quite right. 

[05:05] I'm not sure if these are actually clinoforms or this is sort of a forced regression which 

cut off bits of the clinoform making them look not quite right. Not really confident in these, but 

these are fluvial structures. 

Interviewer:  [05:26] Why are they different than just any regular old clinoform? 

P1:  [05:31] They're...for lack of a better word, not very clean looking. These are not... 

P1:  [05:37] sigmoidal features which are neatly stacked on top of each other, heading off 

outwards. Instead, they seem to be...if I were to make a conclusion based off what I’ve 

interpreted, it looks like, they're trying to prograde within a regressing setting. Sea water is 

constantly retreating as this is happening. 

Interviewer:  [06:02] If you could have any extra information about this stuff. What would you 

ask for? 

P1:  [06:09] Large‑scale tectonic setting, like what am I looking at and where is it? Because, I 

made a lot of my interpretations based on external context. Just look at this, I can make lots of 
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guesses but the fact I don't have the external context means that a lot of things that I wish I could 

eliminate I can't. 

Interviewer:  [06:36] If you were to describe what kind of experiences helps you develop any 

skills in seismic interp, what really stands out to you? 

P1:  [06:42] In terms of skills, I guess it's just pattern recognition. If the lines are stacked this 

way it probably means this. If the lines stacked in a certain way it also means that. The thing 

with seismic sections is that you tend to need the time to get your eye in to spot lots of the 

features. Once you start seeing them then they pop up everywhere. But, it takes a bit a while to 

get there. 

Interviewer:  [07:14] You think just with experience, that's really the only way to get there. You 

think taking classes makes a big difference or? 

P1:  [07:21] Taking classes makes a difference in terms of introducing you to what you could 

see, what they could mean. But experience is ultimately what will make you proficient at seismic 

interpretation. 

[07:33] Because, lots of the examples are given in classes are textbook examples which means 

that they are the idealized scenario. This is as clear as it could possibly get to see something. 

Whereas in many cases with natural systems, they often don't display all the characteristics. So 

you need to rely on other contexts or clues or past experiences to figure out ,"Oh, it's more likely 

this," or more likely that so on and so forth. 

Interviewer:  [08:03] If you could have another seismic line, just one that cuts through either of 

these, could be both of them. Where would you take that line? 

P1:  [08:16] Maybe one right across one of these salt diapirs. Just to see how is the overall 

morphology? Are these bulges? Or are these elongate? 
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Interviewer:  [08:29] From an exploration stand point, is there anything that you pointed out that 

was really significant? 

P1:  [08:39] Just the salt diapirs and lots of pinch‑outs that you can see from them. But, I don't 

have any well control to figure out what's going on with horizons so to tie anything to the 

horizons. If I don't know what's the seal, what's the reservoir. I have some idea of the 

stratigraphic framework right now based on what I've interpreted on the onlapping and 

offlapping relationships, but I need a lot more time to actually nail those down. 

Interviewer:  [09:11] Overall how certain were you in your interpretations? 

P1:  [09:17] On scale one to ten, I'll say a three. 

Interviewer:  [09:21] Really? 

P1:  [09:22] Yes, I just need more time, and more context to get on with this with any 

confidence. The most confident thing I can tell you is that,"Yeah, there is a salt in here. And salt 

movement that took sometime around the time of the deposition of horizon A over here, which is 

the edge of a lowstand system. 

[09:49] But then it's within a passive margin region somewhere. But I don't know where exactly. 

I don't have any age control. This sheer lack of information I am given is making me really 

unconfident. 

Interviewer:  [10:09] These were taken off the coast of North Carolina. 

P1:  [10:12] OK. 

Interviewer:  [10:13] So, that's where they are from. There is a lot of mudslides and salt out 

there. 

P1:  [10:19] Mass transport deposits. Probably that's why some of these are still messed up. 
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Interviewer:  [10:31] So I’m pulling up the recording. There is one thing noteworthy I saw you 

do that I was going to ask you about. Let's see here. Take a look at this. Looking at pretty much 

the same where your eye actually is. Looks like you're kind of starting to look in this area 

especially the intersection. What were you doing when you were trying to connect with us? 

P1:  [11:07] I was trying to see how this particular region looked like in 3D. 

Interviewer:  [11:14] OK. 

P1:  [11:14] So like not only looking along dip or along bottom but also strike. Why I see over 

here, I suspect to be channel features. Correspond over here I do indeed see a dip which 

corresponds to being sort of the channel. 

Interviewer:  [11:31] Yeah. 

P1:  [11:32] That confirms what I think would be a channel system over there. 

Interviewer:  [11:36] OK. 

P1:  [11:36] I just wanted to make sure. I see that this channel system seems to exist quite a bit. 

Interviewer:  [11:42] Where did you get the idea to do that? To look at the intersection. 

P1:  [11:47] It just seemed intuitive to look at it not just to concentrate on one line because these 

channel systems are very asymmetrical or very directional features. 

Interviewer:  [12:01] OK. 

P1:  [12:01] If they look a certain way in one direction, they will look very different in another 

direction. If you have a way to look at both you can very quickly identify if it's such a formation 

or if it's something else. 

Interviewer:  [12:15] OK. Was there anything else you wanted to talk about the dataset or 

anything? 

P1:  [12:22] I'd say some seismic anomalies like these guys. 
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Interviewer:  [12:23] There's some processing issues it looks like. 

P1:  [12:27] I was struggling with this a bit because it's like, is this supposed to be a fault here? 

Interviewer:  [12:31] Yeah. 

P1:  [12:32] Something's going on there? 

Interviewer:  [12:33] Did you spend a lot of time looking in this area compared to other areas? 

P1:  [12:38] Yeah. I try to figure out where the basement starts. It really annoys me that this 

happened because there's no clear connection. I tried to follow this one and then.. 

P1:  [12:50] and it does that. 

P1:  [13:03] Then I tried to correspond with here so I looked at one point I tried to correlate two-

way time... 

Interviewer:  [13:31] Yeah. 

P1:  [13:32] with the intersection and it's just difficult to clearly know where the basement starts. 

Interviewer:  [13:41] OK. Well I think that wraps things up for what I need, I’m going to go 

ahead and turn the Go-Pro off. 

P1:  [13:53] North Carolina Eastern Seaboard, they are opening that up for oil and gas 

interpretation. Don't know about salt out there but I guess that makes sense, it's standing up, 

starting out the rifting phase. You would have restricted seaway at first. 

 

P2 Interview  

Interviewer:  [00:01] To start out, could you just briefly tell me about your past experiences with 

seismic interpretation? 

P2:  [00:10] Is it recording or do you have to type? 

Interviewer:  [00:11] It is recording. 
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P2:  [00:12] I took seismic interpretation with Bobby Reece about a year ago I had an internship 

where I did a little bit salt, tectonic and seismic interpretation. I did IBA this past semester. 

That's mostly where I have seen seismic data before. 

Interviewer:  [00:38] On your internship, you said you were looking at salt and what else? 

P2:  [00:41] Yes, this was in the Gulf of Mexico. I saw some sub‑salt stuff. It wasn't a lot, not 

like we did for IBA. 

Interviewer:  [00:56] I guess you would probably be better at identifying salt features. Are there 

any other kinds of environments, whether it be just depositional environments, are there any 

specific types of seismic data that you think you're more comfortable with? 

P2:  [01:13] I would probably say mostly rift basin stuff. Especially with the IBA project, we did 

that was the rift basin. I saw some of that stuff in the Gulf of Mexico, too. I've mostly seen 

offshore and stuff. I haven't done a whole lot of land seismic interp stuff. 

Interviewer:  [01:38] I'm going to give you 30 seconds or so to look over your interpretations so 

that they're kind of fresh in your mind. Then we can go through some of the things that you were 

doing. 

[01:48] [pause] 

Interviewer:  [02:03] How did you approach this? Where did you start out? 

P2:  [02:08] The first thing I noticed is faults. I drew some of those in. It was a little difficult to 

see on the big paper. Looking at the computer screen helped a lot to see...For me, it's easier to 

see what they are. 

Interviewer:  [02:24] See in a little bit more detail? 

P2:  [02:28] Yeah. These structures, those stood out, too. 

Interviewer:  [02:33] Which structures? 
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P2:  [02:34] These wide...I thought they were intrusions or diapirs. Those jumped out at me at 

first. I started looking at the reflector terminations. I noticed a lot of them onlapping onto this 

reflector here. Maybe that's an unconformity or transgressive sequence. I noticed the same thing 

on this one, on the other line, as well. 

Interviewer:  [03:05] Did you try connecting those two lines? 

P2:  [03:09] I didn't draw it in, but I was wondering if that was the same surface that I saw on 

both lines. I didn't work out that one. Towards the end, I was looking at if I could find growth 

strata to see what the relative timing of this stuff was. I didn't really notice any on the faults. 

[03:41] It didn't seem like sediments were depositing at the same time, but maybe around this 

diapir. It's a little hard to tell because the imaging is a little rough on the edges. It does kind of 

look like it thickens outward. 

Interviewer:  [03:58] Are there any areas that you felt confident in your interpretations, that you 

know what you're looking at? 

P2:  [04:10] The diapers are pretty obvious. I feel pretty confident about those. Some of the 

faults, I probably could have drawn more in. I also forgot to mention I thought I noticed these 

U‑shaped features. I don't know if that was the channel system maybe, that's pretty chaotic. It's a 

little hard to tell. That does look like U‑shaped features to me. 

Interviewer:  [04:48] I see you wrote out a pretty decent amount of stuff. What kind of things 

were you writing about? 

P2:  [04:56] I labeled the intrusions or diapers and then this part over here. I noticed the 

reflectors are rather chaotic at the bottom of this slope. Maybe, that's why we're seeing that 

signature. This label from the fault motion, it looks like mostly normal faults. So it's an 

extensional setting. 
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[05:21] I noted the basement in this one. I'm not quite sure where I would draw the line. [laughs] 

Then, over here we can see some continuity, but this could also be basement over here. 

Interviewer:  [05:41] Were there any areas that you had a lot of difficulty interpreting or maybe 

needed to spend more time on? 

P2:  [05:47] On the second line, I don't know if you can see it. This feature, I want much more 

time to look at that. It's maybe a channel, but it's odd that it has this little wedge there. I wasn't 

sure what to make of that. It's also interesting that all these reflectors seem to be lower 

amplitude, washed out. It pinches out, so I'm not sure why it does that either. 

Interviewer:  [06:22] You don't have any idea? 

P2:  [06:32] Maybe if there's something above it that's causing all the waves that are being 

absorbed by something, a higher energy above it. I don't know. I think that could happen with 

hydrocarbons or something else that just really absorbs all the energy. 

Interviewer:  [06:59] If I could provide you with more data for this, what would you ask for? 

P2:  [07:05] Probably the location would be nice to know. [laughs] 

Interviewer:  [07:20] It's off the coast of North Carolina. 

P2:  [07:22] It's probably not salt. [laughs] 

Interviewer:  [07:26] It is salt, actually. 

P2:  [07:27] It is? OK. 

Interviewer:  [07:28] There's some mudslides and a lot of salt in this area. 

P2:  [07:32] Oh, wow. Probably just more crosslines and inlines, especially at this part where I 

wasn't really sure what it was. Maybe a line through there would have been helpful. The quality 

is not too bad. I've seen worse. [laughs] It's not a bad quality. 
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Interviewer:  [07:58] You just segued into what I was going to ask you. If you could put a 

seismic line anywhere intersecting either one or both of these, where would you put it? 

P2:  [08:13] Probably, like I said before, I'm not really sure what to make of this area here. 

[08:33] [pause] 

Interviewer:  [08:33] That's where you'd probably put the seismic line? 

P2:  [08:35] Yeah. 

Interviewer:  [08:36] Going through that little lens? 

P2:  [08:38] Yeah, or maybe another one right here, where you have that change in the reflector 

quality. The spots that I was most confused about, [laughs] it would be helpful to have another 

line go through here. 

Interviewer:  [08:52] That makes sense. Are there any other areas that you thought were pretty 

interesting that we haven't touched on yet? 

P2:  [09:08] These crestal faults are pretty cool. I've seen those in papers and stuff. I guess that's 

pretty characteristic of stuff above intrusions. 

Interviewer:  [09:21] You said crustal faults? 

P2:  [09:23] Crestal, maybe? I don't know if that's the technical term for it. [laughs] 

Interviewer:  [09:28] I don't know, either. 

P2:  [09:29] I've seen that in a few papers, where you get the faults just above some kind of 

domed feature. I probably could have spent more time going through it and trying to determine 

the tectonic framework. Like identifying pre‑rift stuff. That's always a little challenging to do. 

Looking back, I guess I could've spent more time working on that. 

Interviewer:  [10:12] From an exploration standpoint, did anything stick out? 
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P2:  [10:24] Not really. I was keeping it in the back of my mind. When I was doing the exercise, 

I focused more on trying to get the geology down. Nothing immediate stood out to me but maybe 

if I spent some more time...Yeah, I don't know. [laughs] 

Interviewer:  [10:52] Overall, about how certain or uncertain were you in these interpretations 

that you had? 

P2:  [11:04] You want me to give a number or something? 

Interviewer:  [11:05] If you want, a 1 to 10 number. 

P2:  [11:09] Maybe, six or seven? There's a lot of stuff in here that I probably missed or didn't 

get to. Based off of my experience with classwork and stuff, I know the features that I 

recognized. 

Interviewer:  [11:35] You think that you were able to identify some of those things strictly just 

off of classwork? I'm trying to understand maybe what experience has helped you the most. 

P2:  [11:46] Definitely "Seismic Interpretations" with Dr. Reece. We talked about how channels 

and growth strata. I forgot to mention, I took "Carbonate Reservoirs" with Dr. Markello last 

semester. He emphasized in the tectonic framework to identify the different tectonic packages. 

[12:16] I don't feel confident in that [laughs] because we didn't spend a lot of time working on 

that, the sequence strata stuff I put onlap. We also looked at that in both of those classes. For my 

internship, I was thinking that these looked maybe more like salts because of the shape. 

[12:47] The volcanic intrusions we saw in our IBA project looked pretty different. They weren't 

quite perfectly extensive. I could have drawn that a little bit, too. 

Interviewer:  [13:04] I think that gives me all that I need. Thank you. 

P2:  [13:09] Sure. 
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P3 Interview  

Interviewer:  [00:00] Like that. Just for starters, can you briefly tell me about your experience 

with seismic data interpretation? What settings? 

P3:  [00:13] Sure, I've had a single Seismic Interpretation course with Dr. Reece at Texas A&M. 

Then I did IBA, the Imperial Barrel Award competition last semester, where I focused mostly on 

seismic interpretation for my technical aspect of the project. 

Interviewer:  [00:33] What kind of interpretations did you do during IBA mostly? 

P3:  [00:39] For IBA we looked at an extensional system. There was a lot of large faulting 

throughout the region. There was growth strata along the faults. There was igneous intrusions in 

the area. It was a pretty easy system to interpret. 

Interviewer:  [01:03] Do you just want to take 30 seconds to look over the interpretations you 

made and freshen your mind? I'll then ask you a little bit about them. 

P3:  [01:13] Sure. 

Interviewer:  [01:27] Could you walk me through how you started this exercise? 

P3:  [01:30] Yes. I started looking at this section on line 2, too, and it runs perpendicular to the 

shoreline. One of the prominent things that stood out immediately was the amount of reflectors 

that are parallel or subparallel, high‑amplitude, continuous across the board. 

[01:49] Then my eye immediately went and started looking for faults to see if I can determine 

whether this was extensional or a compressional setting. 

[01:56] I think it's a passive margin, so it was a former extensional setting. Without a lot of faults 

and seeing how the fault offset is, it was kind of difficult for me to make that interpretation.  

[02:18] The thing that seems to dominate this seismic section is you have these parallel with 

subparallel reflectors and then you have some chaotic amplitude ones that are interbedded. 
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[02:27] The way that they're shaped, it makes me think that it may be channel systems or 

something involving a river, maybe some kind of deep‑water turbidite. I'm not entirely sure, but 

it seems that deposition is the largest control on the seismic facies rather than the tectonics. 

[02:55] There was a very prominent, it looked like an intrusion. I would say salt diapir because I 

saw no evidence for igneous activity. It was coming deep within the section in both on line 2 and 

line 4A. It looks like there's no growth strata or onlapping relationships with the diapir. They 

probably occurred later in the sedimentation history. 

P3:  [03:22] I saw you wrote out quite a few things. Can you tell me a little bit about what you 

were thinking there? 

P3:  [03:29] I annotated this large body, it looked like a channel system. I was a little confused 

on this, so I put a question mark next to it because the channel system would run parallel to the 

current day shoreline. 

[03:41] That was, I'm not entirely sure about that. But then there was a few onlapping 

relationships with these large packages where it transitioned to a very calm environment. 

[03:52] I annotated the diapir, what I interpreted to be the diapir. There were a few things close 

to the shoreface that I wasn't sure what was going on geologically. I just marked down where I 

thought the intersection was and then put a big question mark next to it. 

[04:10] I annotated different seismic sections based on their seismic facies. There was this large 

region of like a low amplitude zone, and I wasn't really sure what was causing that because 

below it and above it are also sedimentary sections, but they're not as low amplitude. 

[04:30] It could be just a similar depositional environment and there wasn't a large transition or 

there was a slow transition and all the rocks were basically the same. We had less impedance 

between the layering. I'm not entirely sure. 
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[04:47] Just some of my random thoughts of like, I'm not observing basement on any of these, on 

either seismic section. It's a pretty deep basin in terms of sediments. 

[05:02] I didn't see much folding at all on line 2, but on line 4A I did see some deeper folds, like 

in the very bottom, some low amplitude high wavelength, anticlines, and synclines. 

Interviewer:  [05:25] Did you have any areas that you were really confident about your 

interpretations or you thought you really were nailing down? 

P3:  [05:34] I think the salt diapir, it's a diapir. I don't know what it’s necessarily made out of. 

Interviewer:  [05:45] It is salt. 

P3:  [05:46] It is salt? 

Interviewer:  [05:46] You were right about where this was surveyed. It was on the East Coast of 

the US, right off the Carolinas. 

P3:  [05:56] That puts things in a lot more perspective. I was either thinking East Coast US or 

West Coast Africa because there is no sign of deformation. Everything in the system is based on 

how it's deposited or it was transformed directly after deposition, like with this chaotic amplitude 

like turbidities or slumping. 

[06:23] I'm pretty sure I've seen this before, this is a channel system. It's just running parallel to 

the current day shoreline. Not necessarily parallel, but we can image it on a perpendicular 

crossline. It could be a meandering system. I don't know. 

Interviewer:  [06:54] Were there some areas where you had quite a bit of difficulty interpreting 

or at least you weren't really as certain? 

P3:  [07:01] Yes, on line 2. CMP number 3,500 to about 3,000 I wasn't sure what was going on 

there. I have more questions on that area than answers. 



 

130 

 

[07:14] The reason for that is it looks like this line goes right through here, this reflector. Then 

directly above it is just chaos, low amplitude, discontinuous chaotic reflections. Then we have 

sedimentary section above it, and then it looks like sedimentary section below it. It's kind of like 

a seismic... 

[07:37] It could be just poor imaging. I'm not entirely sure. It could be because it's so close to the 

shelf edge. It could be it wasn't layered when it was deposited. It was just kind of thrown about 

by the energy of the water. I don't know. 

Interviewer:  [07:51] Let's see. I'm going to show you a little bit of what I was watching earlier. 

P3:  [08:11] I would not want to drill here. I'm sure it was a geologic expedition on there. 

Interviewer:  [08:18] There's a lot of salt and a lot of mudslides over there. 

P3:  [08:21] Is that what these little guys are all over here? 

Interviewer:  [08:24] I don't really know what those are exactly. But it wasn't really oil and gas 

related stuff. 

P3:  [08:35] Maybe that's what that is, a mudslide. I don't know. 

Interviewer:  [09:15] For a little while, you were doing a lot of stuff with the locator map. I was 

kind of curious if you can tell me more about what you were doing. 

P3:  [09:27] Sure. With the locator map, I was trying to pair which seismic crosslines I was 

looking at where they were occurring spatially both on the map and potentially, just in my mind, 

trying to project the crosslines. Like, if you had 3D window opening and it showed both 

crosslines how would they look? 

[09:46] I was trying to visually put myself in the system, just so I could understand. That's where 

I realized that the channel system is running parallel to what the current day shoreline is. 
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[10:02] I think that's why it looks like that, it's because it meandered through. Then we're not 

seeing the water come this way, it's going spatially. If this were turned up it would go like this, 

back and forth. 

Interviewer:  [10:17] If I could provide you with any extra data, what do you think you would 

ask for? I can also take that back. 

P3:  [10:24] Data to understand the system better? 

Interviewer:  [10:30] Yeah. 

P3:  [10:30] Because it's mostly like little channel systems or these little chaotic zones where 

something happened with the deposition, a 3D dataset you could map those out a lot better and 

understand how the system evolved through time. I assume everyone would say 3D data for 

especially this. Without large regional tectonic trends, it would be difficult to understand what 

was going on. 

Interviewer:  [10:59] You think 3D data, would you suggest a geologic background? 

P3:  [11:06] Yeah. Geologic background too, but a 3D dataset would let you map these different 

systems, both spatially and temporally, so we can understand how it changes with time. That 

could confirm if this is a meandering system, or if it's just some weird braided channel system 

that's occurring. 

Interviewer:  [11:31] You've made quite a few interpretations compared to others. Do you think 

that you've got the skills to make these interpretations all from that course, or mostly from IBA? 

P3:  [11:47] Honestly, I don't feel like I interpreted this very well because I've never looked at a 

passive margin. Every time I've had a seismic section in the past it's been faulted. It's been 

faulted heavily, and that's where most of my interpretation history is from. It's trying to 

understand what's going on with a region like that, but like an extensional‑compressional region. 
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[12:11] This was a bit more challenging because there was less things, less tectonic features 

interpreted. It was more trying to understand where this might be in the world, and then how 

using my current day knowledge of those kinds of systems. 

[12:26] I was like, "If I'm going to go with passive margin in my mind, let's think of a passive 

margin today, and then let's think about how the system changes. If it changes like it does in my 

mind, we should see some of those changes in the seismic section." If that made any sense 

whatsoever. 

Interviewer:  [12:45] Yeah. 

P3:  [12:47] Because I don't know how to interpret a lot of these features, I made a guess of what 

the system was, and then I was going backward trying to identify what I would expect in that 

system. 

Interviewer:  [12:56] Interesting. If you could put a seismic line anywhere intersecting either one 

or both of these, where would you put it? 

P3:  [13:21] See, this intersects it right here which is a little bit further to the, we'll call that East, 

than this feature between 3,500 and 3,800 CMP number on line two, I would want to understand 

what was going on here a little bit more, because I honestly don't have an idea. Not even a guess. 

I would probably put a seismic line, across section right through there about 3,700. 

Interviewer:  [13:49] Are there any other areas that you found particularly interesting that I 

haven't really talked about yet? 

P3:  [13:59] We mentioned this low amplitude zone on line 4A. I don't know what the cause of 

that is. I found it really interesting. Oh, yes. Right here, there seems to be some isolated, chaotic, 

discontinuous reflectors near the surface of the seismic dataset. 
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[14:32] Then over here a little bit to the right on the seismic line, we see what looks like a little 

channel system too. This is actually running parallel to the shoreline. This would mean that a 

system was coming down like this. 

[14:45] I'm not entirely sure what this was, it was just an anomalous feature. It looks like it's 

pinching out. Maybe the slope failed a little bit right there. It's some churning of the sediment. 

There it looks like it may be another little small channel system. Some little bitty one compared 

to this other guy. This anomalous feature, that was just strange. I circled that one. 

Interviewer:  [15:22] Did you use a computer very often? 

P3:  [15:24] I didn't. I looked back at it, tried to zoom in, didn't know how to do it on a Mac, and 

said, "Whatever." 

Interviewer:  [15:30] Really? I should have showed you? 

P3:  [15:31] No, it's all right. I would prefer to have a big printout than looking on the computer. 

Interviewer:  [15:41] From an exploration standpoint, do you find anything really significant? 

P3:  [15:48] In terms of petroleum exploration? 

Interviewer:  [15:50] Mm‑hmm. 

P3:  [15:50] No, I would not. There's no traps. If there was a little bit more pinch‑out along with 

diapir maybe, but there's no pinch‑out because the diapir, it looked like all the sediments were 

deposited, and then a couple million years later the diapir came in and just pushed everything up. 

[16:11] There's potential, this potential to have a trap along it, but I don't think so with my very 

limited knowledge. 

Interviewer:  [16:27] All right. Overall, about how certain or uncertain were you in these 

interpretations that you made? 
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P3:  [16:32] I would say 70 percent certain. 

Interviewer:  [16:42] That's 7 on a scale of 1 to 10? 

P3:  [16:44] A 7 on a scale of 1 to 10. Correct. 

Interviewer:  [16:50] I think that concludes things. 

P3:  [16:56] Good. I hope I was of some help. 

Interviewer:  [16:58] Yeah, definitely. 

 

P4 Interview  

Interviewer:  [00:01] To start off, could you tell me a little bit about your experience with 

seismic interpretation? 

P4:  [00:08] Very little. I've worked as a seismic processor, so I've had experience looking at 

seismic, and trying to produce a better image quality. However, I've never been involved in 

actually interpreting seismic data. 

Interviewer:  [00:27] Do you think your background of being a seismic data processor maybe 

influenced your interpretations at all? 

P4:  [00:31] A little bit, yes. I definitely looked at the multiples quite heavily, and I did notice 

some areas are low. 

P4:  [01:00] No, I typically also noticed some low amplitude sections which I don't know how 

important they are, or it's going to be potentially be due to errors in processing, as well. They 

may also be important to the interpretation, so I definitely located a couple of those as well. 

Interviewer:  [01:32] You think that your processing background might have made you look for 

more processing errors and stuff like that? 
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P4:  [01:29] Yeah, in addition to structures and horizons. Whether or not how helpful that extra 

bit is, I don't know. [laughs] 

Interviewer:  [01:37] Well, it's different than maybe what a traditional seismic interpreter would 

go for. Do you want to take 30 seconds to look at your interpretations so they're fresh in your 

mind? Then I'll ask you about them. 

P4:  [01:55] Yeah, sure. 

Interviewer:   [02:09] Could you tell me a little bit how you started out this exercise? 

P4:  [02:44] I started out by mapping the water bottom in each case. From there, I looked for 

consistent horizons throughout the section. Following that, I went back and looked for broken 

horizons that I thought would be of interest. I highlighted the salt bodies in each case, and then 

went back and looked for other faults and other structures. 

[03:11] Obviously, [indecipherable] horizon, I noticed there was a structure within this area. A 

fault, for example. I know what that was but I'd go back and I fill it in afterwards. 

Interviewer:  [03:24] You were going for more obvious features. Then, based off what you were 

saying there, you were trying to uncover some of the structural things going on in the area, stuff 

like that. 

P4:  [03:37] Trying to highlight the obvious things to make the less obvious things appear, 

basically. 

Interviewer:  [03:44] Were there some areas that you felt really confident in your interpretations, 

like you really knew what you were looking at? 

P4:  [03:51] The salt bodies. I was very confident in what was going on there. It looks to be 

basement in this one as well. That I was fairly confident in. I was fairly confident with some of 

the faults as well, and a few of the horizons. 
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[04:06] I felt less confident in some areas where I was trying to identify faulting. There were 

some things ‑‑ you get the low amplitude blips around faulting areas as well. I could see a 

couple of those, but no real offsets. It could be very low offset faults, or it may also be 

something's in the image as well that's not related to structure. 

[04:33] Those areas, I was much less sure of myself. 

[04:37] I felt less confident with structure with this one, purely because I found considerably 

less, which made me a little [laughs] paranoid that I was missing more. 

Interviewer:  [04:47] Did you look at that locator map to see how these lines interacted? 

P4:  [04:52] Not too well. [laughs] Should have. I used the computer's [indecipherable] areas to 

go back through, and looked at them on here. Then went back to computer, looked to see if I 

could see anything different on that screen. Then came back, in each case. 

Interviewer:  [05:12] Were the computers very useful? 

P4:  [05:09] It was useful to get another image, almost like a reset, and go through and go, "Well, 

actually, I missed that. I didn't see that before." It was helpful. 

Interviewer:  [05:21] Were there any other areas you had particularly difficult time interpreting? 

P4:  [05:26] Not particularly, no. No, it's harder to interpret [indecipherable] . 

Interviewer:  [05:39] If I could provide you with any more data for this area, what would you ask 

for? 

P4:  [05:46] One things I'd ask for is a slightly reduced amplitude on a lot of this. That I found a 

little bit difficult for my eyes. I'm used to things with a bit less amplitude on them. Other data, 

there's a multitude of other things you could ask for. [laughs] 
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[06:05] Obviously, one of the easiest ones to say is more seismic. More seismic around the salt 

body areas. A 3D survey around the salt bodies would be very helpful, but obviously expensive 

as well. 

Interviewer:  [06:23] Yeah. 

P4:  [06:23] Gravity data would also be helpful. That would be the main things that I'd looking 

for. 

Interviewer:  [06:30] You segued into another question I had, which was if you could plot a 

seismic line anywhere in this area intersecting either of these lines, or both of them, where would 

you choose? 

P4:  [06:50] Over the salt bodies. 

Interviewer:  [06:52] Over the salt bodies? 

P4:  [06:53] Yeah. Three of them that I could see, could definitely be more...To be honest, in 

general, a 3D survey of this area will be helpful because there's multiple salt bodies. That will be 

helpful in general, but particularly over the salt bodies. 

Interviewer:  [07:20] How would that be extra helpful? 

P4:  [07:21] That'd allow to constrain the salt bodies in three dimensions, and allow us to look 

for potential deposits, which we use to, from salt bodies. 

Interviewer:  [07:39] Were there any other areas that you thought were particularly interesting 

that we haven't gone over yet? 

P4:  [07:43] I thought there was an area here...Do you want me to give you the CDP number? 

3,600. 
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[07:50] There's a very low amplitude zone between two horizons, which we're not quite sure 

what's going on there, but it's very low amplitude. Might be something to do with the processing, 

but there's definitely data missing there, which I thought was interesting. 

[08:10] Was there anything on this one? Just a second for that one because we were focusing on 

that one. There's also a low amplitude zone above one of the salt bodies here, as well. 

Interviewer:  [08:24] On line four. 

P4:  [08:24] Is this line four? 

Interviewer:  [08:26] Yeah. 

P4:  [08:26] Yeah, around ‑‑ what's it? ‑‑ 3,050 or so. The salt body around there, there is a low 

amplitude zone above that as well, which I thought was interesting. 

Interviewer:  [08:45] From an exploration standpoint, did you find anything really significant? 

P4:  [08:49] Potentially, that low amplitude zone could mean something. That could be evidence 

of a gas leak, for example. Apart from that, nothing that makes me hugely confident without 

having additional data. 

[09:09] I didn't see any bright spots or anything like that, particularly not in areas that I was 

looking for them, that made me go, "Oh, there's potential there." That also could be enhanced 

with a 3D survey around this area. 

Interviewer:  [09:33] Overall, about how certain or uncertain would you say you felt in your 

interpretations? 

P4:  [09:38] [laughs] I felt relatively certain with most of the things that I've got on here. I feel 

uncertain that I've missed a lot of things as well. 

[09:51] I felt a little uncertain with what were the main horizons of interest. There's definitely 

other horizons that I think I would have gone back and interpreted with a bit more time, and be 
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able to go through it a little bit more. Trying to assess the most important ones soon, in the time 

that I had, I'm not 100 percent certain on. 

Interviewer:  [10:17] If you had more time, you think you'd go over and look at more horizons? 

P4:  [10:25] I'd cover more horizons and try and put in as many horizons as possible, for 

completeness. Then do more time comparing two lines as well, looking at the connections, 

seeing if there's horizons there that match up. 

[10:45] Checking the amplitude in the area to see if they matched up. Things like that, as well. 

Interviewer:  [10:58] On a scale of 1 to 10, if you had to rate your certainty, how would you put 

it? 

P4:  [11:03] Five. 

Interviewer:  [11:03] All right. That covers everything I need. I appreciate you doing this last 

second and everything. 

P4:  [11:15] Yeah, no problem. 

 

P5 Interview  

Interviewer:  [00:06] To start off, can you briefly tell me about your past experiences with 

seismic interpretation? 

P5:  [00:17] The only seismic interpretation I've really done was in the IBA competition. 

Interviewer:  [00:20] You haven't done it through coursework or anything like that? 

P5:  [00:26] Not really, maybe, one short amount of time. No, not really, no. 

Interviewer:  [00:36] Can you tell me a little bit more about what you were doing in IBA? 

P5:  [00:44] Specifically, or about the competition in general? 

Interviewer:  [00:46] No, about stuff related to seismic interpretation. 
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P5:  [00:52] Trying to identify sequence boundaries in the Bight Basin of South Australia. 

Basically sequence stratigraphy, mostly. 

Interviewer:  [01:07] You want to take just 30 seconds to look over your interpretations?  

P5:  [01:18] You can go ahead and ask me. It's still fresh in my mind. 

Interviewer:  [01:22] How did you decide to start out this exercise? 

P5:  [01:34] As far as picking between the two seismic lines, I picked the one that was parallel to 

dip. Just to get a better idea of what's going on, I thought it would be easier to look going down 

dip rather than trying to go along strike of what I assume is the coastline or shoreline. 

Interviewer:  [02:07] You want to walk me through just some of the observations and 

interpretations that you made? 

P5:  [02:17] The first thing I did was try to see if there was any faults. I just looked for offsetting 

amplitudes. Then once I identified what I thought were some faults, I started looking at these big 

structures here. 

[02:43] That was one of the first things that I saw that are pretty obvious. In my mind, thinking 

about what kind of area this could be, what kind of structures those might be. 

[02:59] In my best guess, I was thinking that they might be salt diapirs. I also said maybe those 

are intrusions. In my mind, they look more like maybe salt diapirs. At least this, and this one 

over here, especially on that line. 

[03:22] Then I started trying to look for onlapping surfaces and then what I thought would be 

sequence boundaries or maximum flooding surfaces, things like that. I tried to build a framework 

in my mind for the sequence stratigraphy within the seismic lines. Then I started looking at 

structures or trying to interpret structures. 
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Interviewer:  [04:06] Were there any areas that you felt really confident about your 

interpretations, like you really knew what you were looking at? 

P5:  [04:16] Yeah, I knew that this over here was closer to the shore, and this over here was 

further from the shore. [laughs] 

[04:25] I felt pretty confident about stuff onlapping, small sequence stratigraphy‑type stuff. I 

felt, obviously, really confident that this right here, these two structures, are obviously 

something. I'm still not 100 percent confident that they are salt diapirs, but I would still... 

[04:47] [beeps] 

Interviewer:  [04:48] That thing likes to disconnect almost halfway through. You are correct. 

They are salt diapirs. This was taken off of the coast of the Carolinas. 

P5:  [05:03] Oh, OK. 

P5:  [05:17] Is this salt diaper, or is this gas? I thought that this was probably gas washout. 

Interviewer:  [05:21] I think that's probably a salt diapir. 

P5:  [05:23] Really. 

[05:23] [pause] 

Interviewer:  [05:33] Here set that aside, that's OK. We can just continue. I just asked you about 

things that you were confident that you interpreted, but did you have particular difficulty trying 

to interpret some of these areas to? 

P5:  [05:57] I think that the amplitude of the paper itself makes it the hardest. Whereas in IBA, I 

was able to go into Petrel and change the color scheme and things like that. 

[06:16] Having just this one set, and it seems like it's pretty high amplitude for everything. It's 

been turned up to make it easier. Sometimes I don't know that that necessarily makes it easier. 
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[06:33] Especially one thing we were taught in IBA together is that for structures it's easier to 

use grayscale, so I think trying to determine if there actually were faults. I mean, I don't even 

know if any of these fault interpretations are correct. I don't know if there's any faults in this 

area. 

Interviewer:  [06:59] There are. 

P5:  [06:59] It certainly makes it a lot harder to do with this red‑black color scheme versus doing 

a grayscale color scheme. The color scheme does make it easier to see stratigraphy. To be able to 

identify onlapping surfaces although I guess I would back up and say that I don't know if it 

would be that much different than grayscale because that still is structure. 

[07:38] If there is hydrocarbons in this set of lines, I certainly did not see anything that would be 

a hydrocarbon indicator. I don't know if I would be able to, given the amplitude level of the color 

scheme. I don't know. I'm not familiar enough with what I assume is the passive margin. 

Interviewer:  [08:04] I think so. 

P5:  [08:05] East Coast is passive margin. I did some interpretations as I thought that this was 

probably turbidites here, based on the look of it. I also thought that maybe this, since this is 

parallel to the coastline, this looks like a package of low amplitude something. 

[08:32] It's similar lithology throughout. So it's either a big package of shale, or what I think it 

might be is a package of sand. 

[08:40] This might here be a big turbidite, although [laughs] it'd be a pretty big turbidite. I don't 

know the scale, 5 kilometers. That'd be a really big turbidite. What would that be 5, 10 to 15, 

something like a 30 to 40‑kilometer turbidite? 
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[09:00] There's definitely some sort of structure here. I'd like to think that it's some sort of sand 

structure. If we were doing oil and gas, I would say that there could potentially be reservoir 

quality sands there just based on the shape of it. 

[09:18] It could be a delta lobe, something like that, but there's definitely something with some 

sort of similar lithology in a lobe‑like structure here. 

[09:35] I interpreted some areas to be channel systems over here. Actually, I would probably 

even say some of the stuff here is channel systems, based on what I would know as far as going 

down dip into a coastline. 

Interviewer:  [10:04] If I could provide you with some extra data in this area, what would you 

ask for? 

P5:  [10:11] Does it have to be seismic data? 

Interviewer:  [10:15] No. Any kind of... 

P5:  [10:20] To me, the most important thing would be geologic history. Knowing the geologic 

history of an area would significantly change any seismic data I look at. 

[10:33] Going in blindly, it's a lot harder, in my mind, to try and interpret stuff. You can have, at 

least from what I know, things that look similar in seismic that would change significantly, 

depending on the geologic history. 

Interviewer:  [10:54] Can you elaborate on that a little bit? 

P5:  [10:58] I think the easiest way to say that is, for instance in well logs, where you get certain 

signatures in well logs that could be similar. If you're looking at, say, a flood plain versus 

looking at ‑‑ I don't know ‑‑ a channel fill system...Although, I think that those have different 

signatures. 
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[11:32] For instance, if you were to tell me blindly, "This made a big difference [LM]." This 

made me think, "OK. We're at a coastline just based off of what it was showing me." If I didn't 

know even if this was onshore versus offshore, it might change quite a bit what I think. 

[11:55] Knowing that this here is probably some sort of continental slope or something here 

versus thinking, "Oh, you know, that could be the onset of an onshore mountain or something." 

Also, these kind of structures to me... 

[12:16] If I thought that we were onshore in certain parts of the United States, I would definitely 

think that these were volcanic rather than salt diapirs versus knowing that it's offshore. Although, 

it still could be volcanics. It makes me a lot more inclined to say that it's probably salt diapirs. 

Interviewer:  [12:43] If I'm understanding, what you're saying is that a lot of these characteristics 

and the seismic can be interpreted various ways and knowing the context is... 

P5:  [12:55] I don't know. Maybe, I'm totally wrong about that. [laughs] 

Interviewer:  [13:00] I think you're right. If I could give you a seismic line that runs intersecting 

either of these or both of them, where would you put that seismic line? 

P5:  [13:12] I would take another seismic line perpendicular to this one here. I would want 

another one that's parallel to dip. 

Interviewer:  [13:21] Can you give me a more specific location? 

P5:  [13:28] It would be great to have line 3000. Well, whatever this 3000 marking is. Shot 

number 3000? If I could have that perpendicular, that would probably be great. Then I could try 

and tie together this line with another line. Then it would also make me feel more confident 

about interpreting things like this ‑‑ what I think is a lobe ‑‑ here. 

[14:01] I always think that looking perpendicular to the strike of the shorelines gives you a lot 

more structure. 
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Interviewer:  [14:20] I can actually look at your recording. I was going to ask you a couple of 

things about it once it loads.  

Interviewer:  [16:18] It was around this time that you start putting your face really close to the 

seismic. Can you tell me a little bit about what you were doing at that time? 

P5:  [16:32] It helps you when you're using, especially paper. One thing that I learned through 

the IBA stuff was to try and interpret things like faults and see offset of the seismic lines or the 

amplitudes. You can get a different orientation by looking off to the side of the paper rather than 

looking head on. 

[16:50] In my experience, it's good to try and get every orientation that you can of the data. If 

you just turn your head one way, you might see things a little bit differently. As I look to the side 

of the paper, I can see things offsetting a lot more clearly than if I'm looking head on. 

[17:09] I try to always turn around the paper, or even if I am doing it on‑screen, try to turn the 

screen into as many orientations as possible to try and see everything that there is out there. 

Interviewer:  [17:24] Trying to get every orientation. Here's another thing that you did. You 

picked up this locator map. I think it was at this point, and you spent some time using that, 

staring at that. It looked like maybe close to the intersections of the two lines. Can you tell me 

about what was going through your mind when you were doing that? 

P5:  [17:51] Trying to orient myself with where the seismic line is in reference to what could be 

a continental shelf. Just trying to give some orientation to each of these lines to help my 

interpretations because that's a big part of geology is using the knowledge that you have of what 

should be there. 
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[18:23] When I think about a shelf, like a continental shelf, I start thinking about, "OK, what sort 

of depositional environments through time should I be looking for? What kind of structure 

should I be seeing?" Then I can go through and relate what I see to what I know should be there. 

Interviewer:  [18:55] You already touched on this a little bit, but from an exploration standpoint, 

did you see anything that was particularly significant to you? 

P5:  [19:06] Well, like I said, this package of similar low amplitude, lobe‑like structure here 

made me a little interested in what's going on there. Because if that's a package of sand, then it 

could be a pretty good reservoir. I did think that this was gas washout here, so it made me think 

that that might show that there's...It's pretty deep so I would think ‑‑ what is that? Five seconds? 

Interviewer:  [19:56] Mm‑hmm. 

P5:  [19:57] Five to six seconds. In my mind I would think, "Well, that's got to be non‑biogenic 

gas at that depth." 

[20:09] I already said that based on the color scheme I couldn't tell about hydrocarbon indicators. 

Obviously the salt diapirs would be something to look into if there's a working petroleum system 

in this area. Salt diapirs just like in the Gulf of Mexico would be something to look at as far as 

making trapping mechanisms. 

[20:42] I guess given more time, more data, it's easy to see that sequence stratigraphy could be 

done. That would allow for putting together a framework for where traps could be. One time it 

was a rift, so there's likely a petroleum system in place somewhere. 

[21:08] I don't know. When did the Atlantic open up? Back in the Jurassic? 

Interviewer:  [21:23] I do not know. 

P5:  [21:27] I don't remember. 
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Interviewer:  [21:28] You touched on this. If you were given more time, as much time as you 

wanted, is there anything else that you would have liked to have looked at a little bit closer or 

anything like that? 

P5:  [21:39] I probably would have spent more time doing more sequence stratigraphy‑type 

stuff, trying to work out sequence boundaries, trying to framework up where high stand, low 

stand, and transgressive systems tracks were. 

Interviewer:  [22:01] You've had a lot more emphasis on sequence strat stuff than other 

participants. Is there any reason why you look for that in seismic? 

P5:  [22:12] Well, a big part of that's probably because of my experience in seismic involves 

sequence strat. I like to think that putting together the sequence stratigraphy, putting together that 

stratigraphic framework together can help to identify elements of a basin. 

Interviewer:  [22:40] Overall, about how certain or uncertain were you on the interpretations that 

you made? 

P5:  [22:47] On a scale of 1 to 10, I would say a 5. [laughs] 

Interviewer:  [22:54] OK. 

P5:  [22:54] Maybe, six for some things. A five is probably a safe bet. 

Interviewer:  [23:04] That is the expected response from just about everyone. That covers 

everything that I need. Thank you for... 

 

P6 Interview  

 

Interviewer:  [00:11] Go ahead and start. 
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P6:  [00:18] The first thing I always look for is lap‑out structures because you want to try and 

identify where the discontinuities in the reflections are. I used to use reflectors but now I've been 

corrected. You're not supposed to use that anymore. 

[00:36] The big ones that stand out to me right away are this upper reflector by which everything 

here is truncating out. There's another one right here that's kind of wedging out. Everything is 

on‑lapping onto this surface so that's a big line that I would connect. 

[00:55] You have another one that is lapping out there on top of that. That one's coming off. 

Then you follow that surface down to see if there's off‑lap lower on down the structure. Just 

going around and putting tick marks where I see lap‑outs and then trying to connect them with 

lines. 

[01:17] I wasn't sure what was going on down here, if that was a faulting or if that was a slump 

or gravity sliding. I didn't get too definitive on that pass, just tracing out where I saw lapping. 

[01:30] Obviously, some sort of pull‑up here whether that's lithologic in nature...I don't know. 

Maybe some sort of diapir. I don't know for sure. 

[01:38] Did you say you get to tell me where this is from? Is this Brazil or Gulf of Mexico? 

Interviewer:  [01:42] No, it's the East Coast of the US, off of the Carolinas. 

P6:  [01:47] I was wondering if I was ever going to see seismic from that. 

Interviewer:  [01:51] This is salt. 

P6:  [01:53] This is salt. I didn't know there was salt off the Carolinas. 

Interviewer:  [01:56] Lots of salt and mudslides. 

P6:  [01:58] They're saying this is all mudslides down here? 
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Interviewer:  [02:03] I don't know exactly what their interpretations are of this seismic. That's the 

purpose of them surveying this area. It wasn't for exploration or anything. 

P6:  [02:13] It looks like there's a lot of, I don't know, maybe some channelized thing here, some 

scour. Maybe that continues on the other side here. I guess if this is some sort of pull‑up, that 

that could be salt related. 

[02:27] Knowing that that's salt, there could be detachment lower down here, which is why you'd 

see this kind of truncation here. I don't know if this is some sort of shelf. Let's see here. 

Interviewer:  [02:41] Yeah, you got the locator map? It's probably buried. 

P6:  [02:44] So is this coming to onshore then over here? 

Interviewer:  [02:57] Yeah, it is. This is the shoreline. 

P6:  [03:00] That's probably why it gets pulled out because you are going from an offshore 

acquisition to an onshore maybe. I am not sure if that is reasonable or not. Or is this all offshore? 

Interviewer:  [03:11] No, I think your first guess was pretty close. 

P6:  [03:17] I tried counting the... 

Interviewer:  [03:22] Those are the shots. 

P6:  [03:23] Yeah, the shots on here and they weren't really lining up with what I was seeing 

over here. This one is going from 1,900 to 3,300. I don't know. I wasn't able to match that on 

here. 

Interviewer:  [03:33] I thought that did match up on the... 

P6:  [03:36] Because on here they are going from 2,400 to looks like 800.. 

P6:  [03:42] The intersection here is closer to the D, whereas the D over here has no intersection. 

It's closer to the C. 

Interviewer:  [03:48] That's because this is the D. That one is C. 



 

150 

 

P6:  [03:51] That changes a lot actually. [laughs] If this is going east to west then... 

Interviewer:  [03:58] Yeah. 

P6:  [03:58] That was confusing me a lot. That's kind of the first thing that I always check when I 

get a piece of seismic. One, is it scaled appropriately? Two, is it oriented correctly? That will 

completely flip the way that you think about it if it's differently. 

[04:12] I went into an interview with an oil company once, and they put a seismic section in 

front of me. They were like tell me what you see. They expect you to go straight away and start 

interpreting stuff, when in reality it's just a black and white photo of lasagna. If you were to ask 

for the scale, they would have told you it's 10 inches. 

Interviewer:  [04:27] Yeah. 

P6:  [04:27] That always sticks in the back of my mind, keeping it in the scale context. I know 

there's a scale bar here and a scale bar here. If this is a five kilometer salt structure then that 

makes sense. 

[04:41] Probably this basement is all fuzzy because it is not completely detached salt. If I saw 

like a canopy, then that would be another thing, but I don't really see a canopy. These proximal 

reflectors are lapping up pretty consistently. 

[04:59] Ever since I saw Sarah Giles talk...or was it Katy Giles? Yeah, Katy Giles. I have kind of 

been thinking about parasequences adjacent to salt structures where it's interacting with 

sedimentation rates and the push‑up rate. Significance of going to talks 

[05:16] I try and lap out these little sediment packages that are adjacent to it. Then seeing where 

that lap out stops to get like a timing of deformation. These represent arbitrary surfaces in my 

head right now. There's no way to date them. Essentially, I was going to go through and start 

color coding these surfaces. 
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[05:36] Like, the lap out between here and here is between the blue and the pink age. Over here, 

there's other salt features that I was looking at these lap outs on top of this. Saying all right, is it 

still between the same age? Is this salt deforming at a different age than that one is, just based off 

of the unconformity surfaces? 

[06:01] It looked like here, and there was an erosional surface next to this one here. Wasn't sure 

what this disturbance was. I didn't get too much time spending on this one. There's definite 

lenses and packages, so whether this is a turbidite because this is all based off a shelf. 

[06:20] If this is a topographic map, then we can put this line at the toe of the slope. That's where 

I would expect a lot of turbiditic structures to be. This lens could be a turbiditic structure. This 

one could be a turbiditic structure. Maybe this first unconformity that I drew is representing a 

major reservoir there, or maybe... 

[06:44] That continues over here, basically on the sides of the salt diapir. That would be a major 

surface that I wouldn't put as a marker. I was trying to mark major surfaces with these Xs. Is it a 

major surface over here? Is it a major surface up here? Yes, that is a regionally extensive surface. 

Whereas, something like these surfaces here, I didn't know where to connect that one. 

Interviewer:  [07:09] It gets pretty messy. 

P6:  [07:11] I would have to know more about the context of this package to say definitively. Am 

I looking at slump features or am I looking at prograding sequences, because you have these 

dipping reflectors. That's all you can interpret, based off this. You don't have the context of it. 

[07:29] I do like finding truncation features because then you're going to come in here and you're 

going to try and match this with your known sequences. If there's a pilot hole that was dating this 

from Miocene down to the Triassic, you say, where do my Sloss sequences lie on here? Where 

are prolific carbonate intervals? 



 

152 

 

[07:46] This is the eastern margin of the Atlantic. We're expecting everything to be Triassic and 

younger. I don't see any rifted basement. It's probably going to be Cretaceous and younger. 

Knowing now that this is the Carolina margin, if I saw rift blocks, then I'd say that's Triassic in 

age and start looking for a typical steers head geometry. 

[08:13] I don't see any rift features so this is all probably Cretaceous and above. Do you know if 

there's any pilot holes that have been drilled in this area?  

Interviewer:  [08:21] No, I don't. I haven't even looked into it. 

P6:  [08:26] Does the company that owns the seismic, do they provide it to you? 

Interviewer:  [08:29] I know they got it from when Jackson was doing the study. There was a 

lady that Eric had already known. I don't know where their connection came from. I had John 

come in this morning to start this. He told me that he was already really familiar with this data. 

He's already done some of the processing for it. 

[08:51] It was taken by the Langseth. I know that's a ship that John and Justin have been out on a 

few times. I can't remember who John was working with at that time, but I don't think it was an 

oil company or anything like that. The purpose of that was to understand the mudslides and salt a 

little bit better. 

[09:14] I'll have a couple of other questions about the exercise. There's one preliminary question 

that would be good to squeeze in before we talk a little bit more, which is if you could briefly tell 

me about your past experiences with seismic interp. 

P6:  [09:32] All my seismic interpretation's been in the classroom only. I've never gotten the 

opportunity to work with it in industry. All my internship and projects I've worked on have been 

onshore with high‑density wells. Jim Markello's class [Carbonate Reservoirs] helps a lot. 

Touched on that a little in Art Donavan's, not too much. 
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Interviewer:  [09:53] Jim Markello's sequence strat class? 

P6:  [09:55] His carbonates class. That's where he hammers in lap out, try to identify highest and 

lowest end. 

Interviewer:  [10:06] What other class did you mention? 

P6:  [10:08] Art Donovan's clastic sed, but we didn't get to use it too much there. It was obvious 

exercises where they basically give you the answer. I was like, "All right, that's what it is." 

Interviewer:  [10:20] You haven't taken Bobby's seismic interp? 

P6:  [10:23] I haven't, no. 

Interviewer:  [10:24] I see. 

P6:  [10:33] I guess I got exposure to it in IBA, as well, but I wasn't a chief seismic interpreter at 

that point. I was the team lead. Vicky and April did most of the seismic interpretation. I stood 

over their shoulders, pointed it out, and stuff. 

Interviewer:  [10:55] Were there some areas that you felt really confident in your interpretations 

compared to others? 

P6:  [11:00] Yeah, definitely the shallow stuff where you have these reflectors. Very clear 

reflectors, very consistent, and then a lap out is obvious, as well. Though, now that I'm looking at 

it again, [laughs] I keep seeing more and more surfaces that jump out at you. 

[11:19] It's one of those things where you have to take a break and then come back to it. Now, 

that I've stepped back, it's obvious now that you'd see it. You probably notice in the feed that I 

kept going like this. 

Interviewer:  [11:32] That's something I planned on asking you about. 

P6:  [11:35] It's really easy to see truncation surfaces. Right there, it's truncating. 
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Interviewer:  [11:41] You're looking for truncation services looking through that? I was going to 

show you, of you're doing it, actually. 

P6:  [11:49] I know when people get a block of seismic themselves, they can stretch and squeeze 

the vertical exaggeration. That can make certain patterns jump out at you but when you're on 

paper, you've got to do it the old fashioned way, I guess. 

Interviewer:  [12:02] This, I think it was... 

P6:  [12:11] I don't know if that's something that people have been doing or not. 

Interviewer:  [12:15] Only some people. We would consider that another method that someone 

more expert would probably use. I think it's right after this little orange thing is when you did it. 

P6:  [12:32] Are you trying to bookmark? 

[12:33] [crosstalk] 

Interviewer:  [12:33] multiple times. You can set a little marker when you do something. You're 

getting your face close at that time. 

P6:  [12:41] It [laughter] can't show me closing one eye [laughs] trying to get [indecipherable] . 

Interviewer:  [12:45] Actually, sometimes it does show the eyes. It doesn't in this interface well. I 

don't know why that happened, but at least I got to show you that. You were doing that to look at 

truncations? 

P6:  [12:58] Mm‑hmm. It makes patterns more obvious. 

Interviewer:  [13:01] Makes patterns more obvious? 

P6:  [13:05] If I was doing this in an actual workplace setting, I wouldn't look at this for more 

than 20 or 30 minutes. 

Interviewer:  [13:11] Why is that? 
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P6:  [13:12] I would have to take a break and come back with it fresh. It would be like you get 

your mind in a rut if you stare at something for too long. You'll get an idea in your head like, 

"Oh, yeah, this is definitely what's happening." Then, you keep going with that, keep going, keep 

going. You get grained in. 

[13:29] You take a break, then, you come back later, and you're like, "Wait a minute. I see 

something completely different now. Now, I see this channelized thing over here." As long as 

you're documenting it as you go along, you can come back to it later. 

Interviewer:  [13:40] I see. 

P6:  [13:43] I feel like where my interpretation started to come together the most was when I put 

the two lines on top of each other. I was able to, "Oh, this blue package right here is 

corresponding to this blue package right here." I'd color that in. 

Interviewer:  [13:53] I noticed you doing that. 

P6:  [13:54] Having that extend east to west, or whether it thickens to. I guess this was the west 

now. I tried labeling this salt package here. I was going to go through on the other line and see 

where this salt package is where. Then, you get a generalized area of salt where there's no salt 

and no salt, but all the intrusions tend to be happening. 

[14:17] I say intrusion, that's not the right word, but I don't know the vernacular for that. 

Essentially, they're on a band where the salt is deforming the most. Maybe there's something 

happening there? 

[14:32] There was a lot of truncation surfaces that I didn't get to continue all the way through. I 

didn't see any faults that jumped out at me, but I tried doing discontinuities in the reflector. You 

get the conjugate fault systems here, but it didn't look too significant to me. 
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Interviewer:  [14:48] If you had an infinite amount of time, what else would you like to have 

done? 

P6:  [14:54] Try and connect more of these surfaces.  

P6:  [15:07] I would've tried going for parasequences to see if my parasequences from one line 

corresponded with my parasequences in the other. If they didn't, is that indicative of paleo 

existing topography or did I just draw my parasequences wrong? 

[15:24] That's totally a possibility where I could have drawn it wrong while my first impression. 

Having interpretations that are consistent between multiple lines helps reinforce that. Having this 

in a digital format would have made it go slower. 

Interviewer:  [15:43] I don't think you used the computer at all, did you? 

P6:  [15:46] Was there a computer available? 

Interviewer:  [15:48] Yeah, maybe I didn't emphasize that enough.  

P6:  [15:58] I didn't even know that there was a computer. Oh. It's just an image though, right? 

Interviewer:  [16:02] You can only zoom in and zoom out. 

P6:  [16:29] This lens right here becomes really obvious. This is a discreet package. They could 

have done it over here. You see a surface where turbidites could be dumping their load.  

[16:47] I don't know if having it in this digital format would've changed to the way I worked it. I 

probably would have stayed on the paper because I can mark on the paper but I can't mark on 

here. 

Interviewer:  [16:55] If you could make markings on this [computer], that would be nice. 

P6:  [16:58] I would've spent more time trying to learn the tools than actually interpreting. That's 

honestly what digital interpretation leads to. Especially when you use kind of crappy paradigm. 



 

157 

 

Interviewer:  [17:08] [laughs] Were there some areas that you had particular difficulty 

interpreting? 

P6:  [17:14] Yeah, but these features down here. It looked like there was a repeating pattern of 

dipping discontinuity surfaces, but I didn't have the time to hash out a good interpretation in my 

head. I was in observation mode the whole time. 

[17:34] I try not to make interpretations while I'm observing. Then, I have to switch my brain 

back and forth between the two. 

Interviewer:  [17:41] That's a pretty smart thing to do. 

P6:  [17:42] I don't like my interpretations influencing my observations. If I start telling myself 

that these are slump features, then I'm going to start looking for faults. I'm going to come up here 

and draw more faults. This is where they don't exist. 

Interviewer:  [17:57] Seismic can be interpreted various ways. Assuming you don't know the 

geographic area, you can look at something and then interpret it one way. Then know this is the 

Gulf of Mexico and interpret it another way. Trying not to let your biases seep in is probably 

wise. 

[18:19] If I could provide you with another piece of data, any kind of data, what would you ask 

for? 

P6:  [18:30] In addition to this? 

Interviewer:  [18:31] Yes. 

P6:  [18:32] Probably these two lines that are traced on here would be kind of cool to see how 

multiple lines in the same orientation would change. I like the orientation that these lines were 

taken in and having multiple lines in parallel with each other would have given me a better...I 

could start doing a fence and start here. 



 

158 

 

Interviewer:  [18:54] Yeah. That kind of segues into another question I have which is if you 

could put a seismic line anywhere, where would you choose? It can be intersecting these lines. 

P6:  [19:05] If I had to choose between one orientation that's north to south or east to west, I 

would do more north to south. The first things that jumps out at me are these things that I'm 

interpreting as turbidite lobes. I want to see if I move further up the shelf do they disappear? If I 

move further down the shelf, do they disappear? 

[19:27] They all tend to be happening... Yeah, they tend to be happening north. The way this line 

was...Oh no, wait. Actually [indecipherable]. Sorry...This is the area where a lot of the turbidites 

are happening. 

[19:47] If I was to go further up the shelf, I would be looking for channelized features. If I was 

going further down the shelf, I would be looking for more of this flat lying reflectors with no. 

Then I would want to see if this unconformity continues in that direction too. 

[20:04] I don't really consider myself an expert on salt tectonics so I wouldn't know what to do if 

I had more data on these other than just mapping them. I think if I had time to read up on some 

literature I could figure out what the onlapping indicates in the terms of timing . I only remember 

vaguely what Katy Giles was telling me. 

Interviewer:  [20:23] From an exploration standpoint, did you see anything interesting or 

significant? 

P6:  [20:30] Yeah. The salts and the turbidites, or what I'm interpreting as turbidites. Sorry. I 

don't want to say something as if it's definitive because I'll get my hand smacked for that. 

[20:39] Pinch out structures. This particular unconformity here. If I knew the age of that, maybe 

I could make an interpretation on paleoclimate saying like, this could be a carbonate. 
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[20:54] I know that east coast sediments tend to be completely carbonate rich, which makes them 

poor exploration targets. If I could find a reef prolific interval, I might try looking for reef 

structures. I don't see anything that could resemble that just off the top. If I knew more data 

about the stratigraphy, the ages, maybe I could try mapping out my Sloss sequences. 

Interviewer:  [21:23] All right. You said you needed to wrap it up in about an hour, correct? 

P6:  [21:29] If you need more time, I got more time. 

Interviewer:  [21:31] I think I have just about everything that I would need. There wasn't 

anything else particularly interesting that you looked at that we haven't discussed? 

P6:  [21:42] Maybe I could come down here and look more at what was in the basement. This 

package right here looks like it's pinching out. 

Interviewer:  [21:47] Yeah, I don't know that it actually images the basement really. 

P6:  [21:49] Well, I call it the basement. 

[21:52] [crosstalk] 

P6:  [21:53] This looks pretty flat lying down here, with everything lapping on to that. 

Interviewer:  [21:58] Yeah. 

P6:  [21:59] Then that's pinching out. If I was to continue my Sloss sequence interpretations into 

the...I call them Sloss sequences. They might not be Sloss sequences. They could be second or 

third order sequences. As Art Donavan would say, "Big ass unconformities." It's a scientific 

term. 

Interviewer:  [22:24] All right. I think we're good. I really appreciate you taking the time to do 

this. 

P6:  [22:30] Yeah, no problem. 

[Post interview question] 
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Interviewer:  How confident were you in your interpretations made? 

P6:  Probably about a 4/10 
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APPENDIX VII THEMATIC ANALYSIS OF INTERVIEWS 

 The post-exercise interview transcripts were coded using thematic analysis to allow 

relevant themes emerge that contributed to seismic interpretation workflow and expertise. “Deep 

Language” refers to examples of participants using technical terminology in a geophysical sense 

(amplitude, washouts, artifacts etc.). 
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