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ABSTRACT 

EVALUATING THE VALUE OF THE INTERNET FOR THE COLLECTION OF   

SCIENTIFIC DATA FROM ANGLERS 

KJETIL RYAN HENDERSON 

2014 

 Fisheries management is comprised of the biota, habitat, and human users. 

Appreciating the human user is critical for ensuring support for management practices 

(e.g., habitat alterations and fishing regulations), investigating angler effort on the 

landscape (e.g., site selection and consumptive choices), and to get vital political and 

economic support for conservation. Agencies have limited resources from which to 

collect stakeholder information. Entities perform surveys when data is needed from 

stakeholders similar to the biological surveys conducted when data is needed about 

fisheries. Both are necessary for limiting uncertainty during decision-making processes. 

Advances in survey methods provide opportunities for agencies to improve how they 

collect information from human users. South Dakota Game, Fish and Parks demonstrated 

its commitment to resource user research through eight mailed angler surveys over the 

last 19 years. However, internet surveys can also provide information relevant to fisheries 

management with lower costs and labor. Therefore, the agency has collected email 

addresses volunteered by a portion of license buyers for the purpose of online surveys. 

Email addresses allow agencies to send online survey invitations while controlling access 

to them. Internet survey data was compared to mail surveys of individuals not providing 

email addresses, and individuals not responding to the internet survey. Despite potential 

for bias due to incomplete email coverage and internet nonresponse, online survey data 
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was comparable to both mail surveys. Agencies can consider appropriately conducted 

internet surveys as an effective stakeholder “sampling gear” when collecting information 

necessary for fisheries management. These results may also be applicable to other natural 

resource user populations including hunters, public land users, and land conservation 

enrollees.  
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Chapter 1: Angler surveys: internet samples can be representative 

This chapter is in preparation for submission to Fisheries and was co-authored by Larry 

Gigliotti. It is formatted following Fisheries guidelines. 

Abstract 
Stakeholder information is critical for effective fisheries management. Agencies 

have traditionally used infrequent mail surveys to collect human dimensions data. 

Internet surveys provide cost savings but are associated with caution due to data quality 

issues. However, properly implemented internet surveys have potential to collect 

representative information. To improve study validity, survey access can be controlled 

using email invitations. These addresses are voluntary, and therefore results may not be 

applicable to the entire population. While potential for nonresponse bias exists for any 

survey without complete compliance, internet surveys have comparatively low response 

relative to mail surveys. To address potential coverage and nonresponse biases, internet 

survey data was compared to mail surveys of anglers not providing an email address, and 

non-respondents to the internet survey. Internet survey data was similar in precision to 

both mail surveys. Internet surveys relevant to fisheries management can provide 

representative data. 
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Introduction 
Human dimension surveys relevant to fisheries management provide feedback 

from stakeholders to management entities (SDGFP 2014). This feedback enables 

agencies to measure performance (e.g., angler satisfaction), focus recruitment and 

retention initiatives (i.e., proactively address future funding needs), and adapt to serve 

resource users effectively amid dynamic changes in ecosystem services (SDGFP 2014). 

Further, as stewards of a public trust it is a professional obligation to serve the public 

(Gigliotti et al. 2008). Collecting feedback is imperative as it provides means of 

responding to public values, builds trust, enables resolving conflicts, and informs the 

public about agency processes and natural resources (Creighton 2005; SDGFP 2014).     

The history of survey research has evolved with new contact methods (e.g., phone 

and mail) being met with skepticism and resistance (Vaske et al. 2011). As with any 

research, new survey techniques must be validated. Social scientists implement alternate 

communication methods including direct interviews, phone, mail, internet, or a 

combination of these dependent on the strengths and weaknesses of each approach and 

its’ applicability to the study population (Dillman et al. 2009). Personal interviews were 

the prominent survey type until the 1970s (Rossi et al. 1983). Rising costs then 

encouraged researchers to develop alternative contact methods (Chang and Krosnick 

2009). Methodological advancements developed by Dillman (1978) fostered confidence 

in mail-based research. Phone interviews began in the 1960s and remain the prominent 

means to collect information for many study populations (Groves 2006; Chang and 

Krosnick 2009). However, telephone surveys have become more difficult as contacted 

individuals are increasingly unwilling to comply (Groves 2006). Increased sampling 

effort has been required with the growing popularity of cell phones, answering machines, 



3 
 

and Caller ID (Groves 2006). Researchers of any population must consider costs, 

objectives, and how the results will be used when determining sampling protocols. 

Methods in survey research continue to evolve and techniques are increasingly tailored to 

specific populations (Tourangeau 2004; Dillman et al. 2009).  

Online survey methods have evolved in response to internet usage (Dillman et al. 

2009). Nationally, 87% of those between 12 to 17 years old, and 78% over 18 are online 

(Lenhart et al. 2005; Horrigan 2010). Households not conforming to internet usage cite 

costs, digital illiteracy, or perceived irrelevance to their lives; digitally illiterate 

respondents averaged 62 years old (Horrigan 2010). Internet surveys have received 

considerable interest within the natural resources community as a means of potentially 

reducing cost and effort while increasing efficiency (Gigliotti 2011; Vaske et al. 2011). 

Widespread internet use and adaptive survey methods may, at some point, enable 

agencies to use the internet to collect angler information similar to mail surveys. 

Couper (2000) and Dillman et al. (2009) outline several of the fundamental 

differences between various internet surveys. These vary greatly in quality from self-

selected opinion polls (i.e., SLOP surveys; Duda and Nobile 2010) to the several different 

systematic sampling or probability-based techniques outlined by Couper (2000). 

Convenience samples, including self-selected opinion polls, are not appropriate for 

population inference (Anderson 2001; Vaske et al. 2011). Also noteworthy, email surveys 

provide one of several internet-based methods used to contact potential respondents 

(Couper 2000). Discerning differences in survey type, and consequent study quality, is 

critical as some methods are more likely to collect representative information.  
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For many populations, a major obstacle to probability-based internet surveys is 

actually obtaining random samples (Vaske et al. 2011). Probability sampling is possible 

when all email addresses for a given population are available (Dillman et al. 2009). These 

lists provide a sampling frame for closed-access internet surveys (Dillman et al. 2009). 

This is performed by researchers using commercially-available software (e.g., 

SurveyMonkey.com, QuestionPro.com, Zoomerang.com, SurveyGizmo.com, and 

KwikSurveys.com) to email participation invitations. Online surveys of this nature are 

highly effective for digitally literate populations including college student groups and 

professional organizations (Dillman et al. 2009).  

Unfortunately, some populations (e.g., the South Dakota angler population) do not 

provide complete email coverage. South Dakota email coverage was roughly 41% of all 

2011 anglers (Gigliotti 2014). For comparison, mail surveys use addresses required from 

anglers during license purchase; this allows for distributing questionnaires randomly 

throughout the population (Gigliotti and Henderson 2013). In lieu of complete lists, email 

addresses volunteered by only some anglers allow for surveys with potential for coverage 

bias. Incomplete lists, with systematically excluded individuals, introduce potential for 

coverage bias if responses differ between included and excluded groups (Bradley 1999). 

These non-random surveys can produce results not applicable to the entire study 

population (Dillman et al. 2009). Research integrity requires addressing this bias when 

coverage is incomplete for any population (Dillman et al. 2009).  

Response rates have been suggested by some to be a poor measure of survey 

quality (Abraham et al. 2006; Kaminska et al. 2010; Peytchev 2013). While low response 

can introduce bias impacting validity (Duda and Nobile 2010; Gigliotti 2011), no 
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relationship exists between response rates and nonresponse bias (Keeter et al. 2000; 

Abraham et al. 2006). Surveys can be representative of natural resource-related 

populations despite low response (Brown 1984; Brown 1991). Results are often 

comparable between high and low response surveys provided values are similar 

throughout the study population (this is observed through repeated surveying; Brown 

1984). In fact, for repeatedly studied populations, spending additional effort to increase 

response may inefficiently use agency resources (Brown 1984; Abraham et al. 2006). 

Nonresponse bias occurs when respondent answers differ from the potential 

answers of those not responding (Vaske 2008; Duda and Nobile 2010). Differences 

between respondents and non-respondents are observed through repeated data collections 

(Brown 1991). Typically a nonresponse check is performed by sending another survey to 

some of the initial non-respondents (Brown 1991). Previous authors have suggested 

nonresponse bias can lead to overestimates of angling effort in fisheries management 

surveys (Brown 1991; Fisher 1996). This is potentially caused by more invested anglers 

choosing to complete surveys (Fisher 1996).  

It is generally accepted within the survey research community that response rates 

are declining for all survey types (Connelly et al. 2003; Brick and Williams 2013; 

Peytchev 2013). The increasing refusal rates observed for both natural resource specific 

and federal surveys have been attributed to several societal trends (Connelly et al. 2003; 

Brick and Williams 2013; Peytchev 2013). These trends (e.g., desire for increased 

privacy; Singer et al. 1993) are admittedly difficult to quantify. To influence refusal rates, 

substantial research has been directed towards identifying design features which increase 

response (i.e., advance letters, incentives, and repeated contacts; Groves et al. 2002; 
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Dillman et al. 2009; Kaminska et al. 2010). However, when repeatedly studying a 

population, researchers should consider how survey burden could influence future 

response and what impact attempts to maximize response may have on data quality 

(Sharp and Frankel 1983; McCarthy et al. 2006; Singer 2011). 

What causes lower internet response relative to mail in natural resource surveys 

needs further evaluation (Gigliotti and Teel 2008). A review by Manfreda et al. (2008) 

observed internet response rates up to 41% lower than corresponding mail surveys. 

Lesser et al. (2011) recorded lower internet than mail response (45% vs. 56%) when 

surveying 2004 Oregon deer and elk hunters. Gigliotti (2011a) documented lower internet 

than mail response (44% vs. 75%) when surveying 2009 South Dakota turkey hunters. 

Research has not addressed the magnitude to which contact-related problems (e.g., email 

filtering settings) affect internet response for natural resource surveys (Gigliotti 2011a). 

A decision to not participate because of survey topic has different implications than not 

participating due to online communication problems (Groves and Couper 1998; Abraham 

et al. 2006). Potential respondents systematically excluded by email filtering, user access 

restrictions, or irregular access constitute a non-contacted segment of the population. 

Nevertheless, nonresponse caused by contact issues or participation choices can be 

unrelated to the survey measures. 

The objectives of this study were to (1) evaluate the impact of incomplete email 

coverage on the precision of South Dakota Game, Fish and Parks angler survey 

questions, (2) evaluate the impact of response bias on the precision of South Dakota 

Game, Fish and Parks angler internet survey questions, and (3) identify causes of lower 

internet response (vs. mail) on South Dakota Game, Fish and Parks angler surveys. 
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Methods 

Sampling and Questionnaires  
Data for each respective license type were collected from (1) anglers completing 

the Internet survey, (2) anglers not providing South Dakota Game, Fish and Parks with an 

email address, and (3) non-respondents sent, but not completing, the Internet survey. Mail 

samples were referred to as “Coverage” for anglers not providing email addresses, and 

“Response” for non-respondents to the Internet survey. The “Internet” sample included 

all licensees providing email addresses and completing Internet surveys. Applicable 

anglers were sent an email invitation to participate in the survey via an embedded link (to 

SurveyMonkey.com). However, only a portion of anglers within the “Coverage” or 

“Response” segments of each license population were randomly selected to receive 

mailed questionnaires. Mail surveys were sent to 200 per the eight 2011 South Dakota 

Game, Fish and Parks license types, and 300 per the nine 2012 license types for each 

respective Coverage or Response sample (Table 1-1).  

 The three surveys were designed and distributed as similarly as possible so 

comparisons would be appropriate. Email invitations were sent after December 31st and 

those not responding to the email invitation received two reminders encouraging 

participation, emailed approximately January 12th and 18th, with the online survey 

ultimately closing January 24th in both study years (2011 and 2012). Coverage 

questionnaires were postmarked concurrent with the sending of email invitations 

(approximately January 1st). Postcard reminders were mailed approximately January 14th, 

followed by duplicate questionnaires sent to non-respondents on January 26th. Coverage 

questionnaires were accepted until closure of Response surveying on March 28th. The 

delayed Response survey was identical in sequence to that of the Coverage survey; the 
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first questionnaires sent approximately January 29th, followed by postcard reminders on 

February 12th, and duplicate questionnaires mailed on February 28th. Sampling duration 

was approximately 58 and 87 days for Coverage and Response surveys respectively. 

Mailed questionnaires were assigned identification numbers to aid non-respondent follow 

up mailings (Salant and Dillman 1994); however, data entry precluded identification of 

individual respondents. Mail survey data entry was performed in Microsoft Excel 

(Microsoft 2010).                                                                                                                                           

 All Internet, Coverage, and Response surveys were similarly formatted so that 

comparisons would be appropriate. Questionnaires contained an introductory paragraph 

explaining the nature of the survey to encourage response (Appendices 1-A and 1-B). 

Questions were developed by South Dakota Game, Fish and Parks staff, and included 

standard questions from previous angler surveys to measure trends in effort, harvest, and 

attitudes (Pollock et al. 1994). Resource use questions measured total days fishing 

(statewide and four management regions), days fly-fishing, and specific type of fishing 

(i.e., shore, boat, ice, and spear/archery). Anglers were asked to estimate their annual 

harvest of northern pike, yellow perch, walleye/sauger, trout, and bass. Attitude questions 

measured fishing satisfaction, importance of recreational fishing, and fishing quality. Sex, 

age, county of residence (only residents), and future intention to fish South Dakota (only 

nonresidents) were also measured. Additional topic-specific questions were incorporated 

annually by South Dakota Game, Fish and Parks staff. These included angler perceptions 

of access quality (2011) and aquatic nuisance species control measures (2012).   

An “Internet Use” questionnaire was designed to determine why resident anglers 

did not respond to the Internet survey. This two-page mail questionnaire was sent to an 
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additional 200 anglers per each of the five 2012 South Dakota Game, Fish and Parks 

resident licenses (Table 1-1; Appendix 1-C). These additional subsamples of anglers not 

responding to the Internet survey were sent questionnaires via identical dates and sequence 

as the Response sample. The first question asked whether the respondent provided a 

“home”, “work”, or “neither” email address when purchasing their 2012 fishing license. 

The “neither” option was intended to identify anglers in the email database who do not 

actually supply an email address to South Dakota Game, Fish and Parks. This happens if 

anglers have someone else buy their license, or use someone else’s email address. The 

second question identified anglers who share an email address (e.g., with spouse) versus 

have an exclusive address. This could affect internet response when personalized email 

invitations are not opened by the intended recipient. Also measured was the frequency with 

which anglers access their email, their fishing-related internet usage, and anglers’ general 

comfort level with communicating via email. Next was a “filter” question asking if they 

remembered receiving the email invitation to participate; this preceded a request that they 

choose from a list of reasons for not responding to the Internet survey. The final four 

questions (days fishing, angler satisfaction, importance of recreational fishing, and sex) 

were identical to items in Internet, Coverage, and Response surveys.   

Survey Item Measurements and Analysis 
Three attitude questions were included in survey comparisons. These items were 

(1) “How would you rate the fishing in South Dakota last year in terms of numbers and 

size of fish caught?” (2) “How dissatisfied or satisfied were you with your total South 

Dakota fishing experience last year?” (3) “How important is fishing to you in relation to 

all your other types of recreation?”. These attitudes were scaled (Likert 1932) as follows: 

rating of fishing quality (scale: -2 = very poor, -1 = poor, 0 = fair, 1= good, and 2 = 
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excellent), angler satisfaction (scale: -3 = very dissatisfied, -2 = moderately dissatisfied, -

1 = slightly dissatisfied, 1 = slightly satisfied, 2 = moderately satisfied, and 3 = very 

satisfied), and importance of recreational fishing (scale: 0 = not important, 1 = slightly 

important, 2 = moderately important, 3 = very important, and 4 = most important).  

Internet survey data was compared to data from Coverage and Response surveys. 

Each license was analyzed separately because of inherent differences (Table 1-1; 

Gigliotti 2011b). Angler satisfaction and rating of fishing quality provide evaluations of 

fishing from the anglers’ perspective. Importance of recreational fishing and percent boat 

fishing were included in analysis as measures of angler segmentation. Percent boat 

fishing was measured by the proportion of respondents stating they fished from a boat at 

any point during the license year. Percent of license holders fishing (i.e., > 0 days fishing) 

and mean days fishing were included to provide estimates of statewide days fishing and 

harvest. Sex and age were included for survey weighting purposes (Vaske 2008). 

Together, these eight questions comprised the measures used for comparing Internet 

surveys to Coverage and Response surveys. Comparisons were not appropriate for days 

fishing in the two nonresident temporary licenses, or age in the Junior Combination 

license, as only a small range of potential survey answers were possible for these 

questions. When including all licenses, 130 comparisons evaluated Internet to Coverage 

and Response surveys.  

Kruskal-Wallis and Mann-Whitney tests compared angler satisfaction, rating of 

fishing quality, importance of recreational fishing, days fishing, and age by sample. Chi-

square tests compared percentages by sample of sex, fishing, and boat fishing. Bonferroni 

correction (α ≤ 0.00313) was used to control for type one error as multiple comparisons 
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were performed per license.  Cohen’s d and Cramer’s V were used to measure effect size. 

Cohen’s d effect measures are denoted as: small ≥ 0.2, medium ≥ 0.5, and large ≥ 0.8; 

while Cramer’s V effect measures are denoted as: small ≥ 0.1, medium ≥ 0.3, and large ≥ 

0.5 (Rosenthal 1994). All analysis was performed in SPSS 21 (IBM 2012). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



12 
 

Results 
Coverage Bias 

Overall email coverage for all 2011 licenses was 45%, and ranged from 74% for 

the Resident Combination to 19% for the Nonresident 1-Day (Table 1-2). Overall email 

coverage for all 2012 licenses was also 45%, and ranged from 74% to 20% (Table 1-2). A 

nearly 6% drop in 2012 Senior Annual coverage was observed after introduction of the 

Senior Combination license.  

Internet and Coverage samples collected similar feedback from anglers for most 

survey questions; 108 of 130 comparisons encompassing all licenses were not significant 

(83%; Figure 1-1; Appendix 1-D, Table 1). No significant differences were observed 

between Internet and Coverage samples for rating of fishing quality, angler satisfaction, 

importance of recreational fishing, or days fishing. However, differences were observed 

in nine of fifteen age comparisons, with Internet respondents ranging from two to seven 

years younger than Coverage respondents in these significant comparisons (Figure 1-1; 

Tables 1-3 and 1-4). Differences were observed in four of seventeen percent fishing 

comparisons, with Internet respondents ranging from 7% to 15% more likely to go 

fishing during the license year than Coverage respondents in all significant comparisons 

(Figure 1-1; Tables 1-3 and 1-4). Differences were observed in three of seventeen percent 

boat fishing comparisons, with Internet respondents 12% to 21% more likely to go boat 

fishing during the license year than Coverage respondents in all significant comparisons 

(Figure 1-1; Tables 1-3 and 1-4). Male anglers purchased the majority of all 2011 or 2012 

South Dakota fishing licenses. However, differences were observed in six of seventeen 

sex comparisons with Internet respondents 10% to 27% more likely to be male than 

Coverage respondents in all significant comparisons (Figure 1-1; Tables 1-3 and 1-4). 
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Encompassing all license types, sex or age accounted for 15 of the 22 significant 

differences between Internet and Coverage surveys (Table 1-4). All effect size 

measurements for the 22 significant relationships were evaluated as negligible (12) or 

small (10). 

All licenses had at least one significant difference between Internet and Coverage 

samples. In particular, the Senior Annual license had over twice as many significant 

differences (seven) than any other license type. However, the Senior Annual license 

represents only 6% of all 2012 South Dakota anglers and therefore has limited influence 

on statewide survey estimates. Coverage-biased Internet samples would overestimate 

fishing effort mostly in the senior licenses. Additionally, coverage bias in Internet 

samples would result in over-representing male anglers and/or younger anglers for many 

license types. Finally, coverage bias in Internet samples may result in sporadically 

overestimating percent boat fishing.  

Response Bias 
Overall 2011 Internet survey response was 38% and ranged from 47% for the 

Senior Annual to 16% for the Resident Junior Combination (Figure 1-2). Overall 2012 

Internet survey response was 32% and varied from 46% to 20%. Internet response was 

lower than either mail survey for every license both years (Figure 1-2). 

Internet and Response survey collected similar feedback from anglers for most 

survey questions; 119 of 130 comparisons encompassing all licenses were not significant 

(92%; Figure 1-3; Appendix 1-D, Table 1). No significant differences were observed 

between Internet and Response samples for rating of fishing quality, angler satisfaction, 

importance of recreational fishing, days fishing, or percent boat fishing. However, 

significant differences were observed in four of fifteen age comparisons with Internet 
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respondents being two to four years younger in two cases: 2011 Nonresident Family and 

2012 Resident Senior Annual, and four to five years older in two cases: 2012 Resident 

Combination and 2012 Nonresident Annual (Figure 1-3; Tables 1-5 and 1-6). Differences 

were observed in two of seventeen percent fishing comparisons with Internet respondents 

11% (2012 Resident Senior Annual) and 12% (2011 Resident Senior Annual) more likely 

to go fishing during the license year than Response counterparts (Figure 1-3; Tables 1-5 

and 1-6). Lastly, differences were observed in five of seventeen sex comparisons with 

Internet respondents 7% to 17% more likely to be male than Response counterparts in all 

significant comparisons (Figure 1-3; Tables 1-5 and 1-6). Encompassing all license types, 

sex or age accounted for 9 of the 11 significant differences between Internet and 

Response samples (Table 1-6). All effect size measurements for the 11 significant 

relationships were evaluated as negligible (9) or small (2). 

Despite the relatively low Internet response rates, few significant differences were 

observed between the data collected by Internet and Response surveys. The Senior 

Annual license had the most significant differences (three) of any license; nonresponse 

bias in Internet samples would overestimate fishing effort in this license. Additionally, 

nonresponse bias in the Internet samples would over-represent male anglers in some 

licenses. Finally, nonresponse bias in Internet surveys exhibited mixed-results with two 

cases of over-representing younger anglers and two cases of over-representing older 

anglers.  

Reasons for Internet Nonresponse 
 Most Internet non-respondents who subsequently responded via mail (to the 

Internet Use survey) did not recall receiving the survey a month prior (59%). Those 

remembering cited being too busy (38%) as the primary reason for nonresponse (Table 1-
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7). Other responses for not completing the Internet survey were choosing not to complete 

this survey (18%), deleting it thinking it was spam (14%), they do not complete surveys 

(11%), they did not fish in 2012 (9%), thought they completed the survey (8%), the link 

did not work (3%), they were prohibited by internet user restrictions (2%), or they did not 

trust the link (2%). Seven of the eight anglers who selected they did not fish were senior 

anglers. “Other” was selected by 8%. This included three anglers who changed email 

addresses and two with limited internet-use minutes.   
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Discussion 
 This study evaluated if internet survey data is comparable to concurrently mailed 

survey data for some agency performance measures. Previous research has suggested 

internet surveys can provide data similar to mail surveys for natural resource populations 

(Gigliotti 2011a; Sexton et al. 2011). This provides opportunities for adapting to changes 

in public values, conflict resolution, agency trust building, and as an interactive 

information outlet (Creighton 2005; SDGFP 2014). This research can improve means by 

which agencies monitor performance and focus license initiatives for future funding 

(SDGFP 2014). Our results suggest that even with incomplete email coverage and 

comparatively low response rates, internet surveys can provide an efficient feedback 

mechanism for fish and wildlife agencies as they strive to serve their constituents. 

 Internet surveys provide a number of opportunities to better serve anglers. For 

example, South Dakota Game, Fish and Parks personnel need a process by which to 

prioritize access improvements so enhancement projects can provide the most benefit to 

anglers (SDGFP 2014). Beyond certain flagship fisheries, identifying which 

improvements are most valuable is often speculative (SDGFP 2014). Statewide annual 

surveys provide the appropriate scale to clarify this management need (Brown 1991). 

Such angler feedback could provide a critical starting point to determine where access 

improvement expenditures would be most utilized. 

 Standardized surveys provide appropriate measures of agency performance (e.g., 

angler satisfaction), improve efficiency by encouraging evaluation of future research 

objectives, and enable opportunity to repeatedly incorporate results into the process of 

adaptive fisheries management (SDGFP 2014). Annual internet surveys can reduce the 

need for expensive mail surveys previously conducted by South Dakota Game, Fish and 
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Parks. In 2012, mail survey costs were $28,000 as opposed to $300 for internet surveys 

(the annual SurveyMonkey.com membership fee). This equates to approximately $3 per 

completed mail survey (for printing, postage, and data encoding).  

 Email coverage relevant to statewide angler surveys will probably increase in the 

future. Internet users comprise 78% of U.S. adults and 87% of those between 12 and 17 

years old (Horrigan 2010). Most anglers quit fishing around age 60 (Schuett et al. 2009). 

These older anglers will likely be replaced with computer savvy ones given the 

demographics of internet usage (Lenhart et al. 2005; Horrigan 2010). However, digital-

literate anglers must provide email addresses if resource agencies are to conduct email-

based surveys. South Dakota Game, Fish and Parks has 45% email coverage a decade 

after starting to collect addresses (Gigliotti 2014). The agency may increase coverage 

using educational messages describing the value of providing an email addresses, or by 

advertising incentives for providing email addresses (e.g., immediate confirmation that 

application is received; opportunities to receive periodic information). Agencies 

encouraging, or requiring, individuals to provide addresses would create opportunities for 

email-based probability sampling (Duda and Nobile 2010; Gigliotti 2011). 

 Email coverage, or the potential for coverage bias, varied by license. Email 

coverage was highest for the Resident Combination population (74%), while Nonresident 

1-Day (19-20%) and Senior Annual (33%-27%) were lowest. Combination licenses 

include both hunting and fishing privileges. These licenses have higher percentages of 

hunters who apply for limited-draw tags. South Dakota Game, Fish and Parks limited-

draw applications are received almost entirely online (> 95%). Draw recipients are 

expected to complete online harvest surveys. Consequently, combination licensees are 
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more familiar with internet survey processes. Therefore, the relatively high coverage 

provided by Resident Combination, Junior Combination, and Senior Combination 

licenses (51-74%) was expected. On the other hand, lower email coverage was expected 

for other older (i.e., Resident Senior Annual) or less invested (i.e., Nonresident 1-Day) 

licenses. Nonetheless, populations with low email coverage (and therefore greater 

potential for coverage bias) had similar Internet and Coverage survey results. Nonresident 

1-Days had the lowest email coverage of any population but still measured comparable 

data between surveys.  

 Similar to previous studies, response rates were low for internet relative to mail 

surveys (Duda and Nobile 2010; Gigliotti 2011a; Vaske et al. 2011). Low internet 

response is likely caused by two types of nonresponse: access and point-of-contact. 

Access nonresponse includes email filter settings, software compatibility problems, and 

user restrictions; these may randomly block some individuals from returning surveys 

(Gigliotti 2011a). Point-of-contact nonresponse includes choices made by potential 

respondents; primarily, dismissing surveys due to the ease provided by email. Point-of-

contact issues are problematic only if they relate to survey measures (i.e., different 

answers between respondents and non-respondents). Mail surveys provide opportunities 

to complete questionnaires at respondents’ discretion, but this may not necessarily be the 

case for internet surveys. The primary reason cited by those who remembered receiving 

the email but did not respond via the internet was “being too busy.” Being busy probably 

refers to participants’ status while online, and requests could be more easily dismissed 

with looming time constraints. Our results suggest having difficulty accessing surveys is 

rare compared to outright survey dismissal. 
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 Internet response varied by license. For example, Resident Annual and Junior 

Combination response was low relative to Senior Combination. Differences in response 

could be indicative of age-related differences (Gigliotti and Dietsch 2014) or other 

population characteristics. Given that invested individuals can be more willing to 

complete surveys (Brown 1991; Fisher 1996; Connelly et al. 2000), Resident Junior 

Combination and Annual populations may be comparatively less committed than other 

licenses. 

Future South Dakota Game, Fish and Parks surveys will use a number of 

techniques to increase (or at least maintain) internet response (Gigliotti 2014). These 

include personalized message labels, brief standard lengths (i.e., five pages or less), and 

an introductory information describing survey purpose (Gigliotti 2014). Much literature 

is available describing design features for increasing response (Groves and Couper 1998; 

Groves et al. 2002; Dillman et al. 2009). These include repeatedly contacting individuals, 

providing incentives, and using multiple survey modes (Dillman et al. 2009). 

Some social researchers contend that respondent burden contributes to 

nonresponse in repeatedly studied populations (Sharp and Frankel 1983; McCarthy et al. 

2007). Burden refers to the duty placed on respondents by researchers (e.g., survey 

length, frequency of contacts, etc.; McCarthy et al. 2007). A 1980 Temple University 

study of Philadelphia residents suggested much of the variation in supposed burden was 

explained by survey length or respondent opinions that a survey may (or may not) 

potentially provide them future benefit (e.g., more informed lawmakers; Sharp and 

Frankel 1983). In nationwide surveys of agricultural operations conducted from 2000 

through 2003, researchers observed the frequency with which farms were surveyed to 
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have negligible effects on their subsequent response (McCarthy et al. 2007). 

Nevertheless, researchers may need to consider using brief survey lengths and conveying 

to potential respondents the value of the data collected (Gigliotti 2014). In addition to 

these considerations, future South Dakota Game, Fish and Parks surveys will only survey 

a random subsample of licensees providing an email address; sizes of these subsamples 

will vary based on previous response rates for each particular license (Gigliotti 2014). 

 The intended use and level of accuracy required should be specified when 

discussing survey bias. South Dakota Game, Fish and Parks personnel intend to use 

annual effort, harvest, and angler satisfaction data to provide critical long-term 

monitoring (SDGFP 2014). Biased survey data is acceptable if the magnitude is 

predictable (Brown 1991). For example, if percent fishing is overestimated by 12% 

annually in Internet samples of Senior Annual anglers, it can be accounted for in survey 

estimates. The percent fishing bias may be driven by some inactive anglers deciding the 

survey does not pertain to them, or by not perceiving the importance of responding. This 

bias appears particularly applicable to senior licenses. Corrections applied to these biases 

in Internet data will be periodically evaluated via brief mail survey.  

 Each survey, regardless of contact method, must be evaluated on its individual 

merit (Dillman et al. 2009). The few biases observed in this study, and their relatively 

small size provides evidence of the considerable value of internet surveys. Also, age and 

sex differences accounted for most of the coverage (68%) and internet nonresponse 

(82%) biases. Age and sex data is already collected from anglers during license purchase; 

these parameters can be weighted to account for biases in internet survey data.  
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 This research compared the precision of an internet survey to mail surveys 

addressing coverage and nonresponse bias in nine South Dakota Game, Fish and Parks 

angler populations. For the type of information collected in these statewide angler 

surveys, internet surveys can collect data comparable to more expensive mail surveys 

provided age, sex, and percent fishing biases are accounted for. However, the conclusions 

drawn in this study may not necessarily apply to other survey questions or study 

populations. Additional research is needed to evaluate potential biases in other 

applications relevant to fisheries management.   
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Table 1-1. 2012 South Dakota Game, Fish and Parks fishing licenses sold. 
 
License Age group Cost Description 
Resident Combination 19-64 $57 Fishing and small game  
Resident Annual 19-64 $30 Fishing 
Resident Jr. Combination 16-18 $29 Must be purchase in lieu of fishing and small game  
Resident Sr. Annual > 64 $14 Fishing 
Resident Sr. Combination > 64 $34 Fishing and small game (new in 2012) 
Nonresident Annual  $69  
Nonresident Family  $69 Parents and children < 18 can fish but harvest one limit 
Nonresident 3-Day  $39  
Nonresident 1-Day  $18  
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Table 1-2. Percent email coverage and number of unique license buyers by license and year. 
 
License 2011  

% 
2011 

# 
2012 

% 
2012 

# 
Resident Combination 73.5 43,420 73.5 46,155 
Resident Annual 40.7 58,031 41.2 68,235 
Resident Jr. Combination 52.2 7,496 51.4 8,165 
Resident Sr. Annual 32.5 16,172 26.7 13,327 
Resident Sr. Combination -- -- 55.4 5,239 
Nonresident Annual 37.9 14,939 37.3 20,026 
Nonresident Family 45.1 6,705 45.7 8,010 
Nonresident 3-Day 25.1 17,737 27.2 20,021 
Nonresident 1-Day 18.5 16,154 19.5 17,743 
Total 45.0 180,654 45.0 206,921 
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Table 1-3. Statistically significant Internet data compared with mail survey data from Coverage samples by license and year. 

License Year Variable Internet Mean Coverage Mean Test statistic1 p Effect size2 
R. Combination 2011 Age 44.9 50.9    360329.0 <0.001 0.05 
 2011 Fishing 88.5 81.1 10.1   0.001 0.02 
R. Annual 2011 Sex 74.1 47.4         20.69 <0.001 0.07 
R. Jr. Combination 2012 Boat fishing3 67.2 46.2        13.35 <0.001 0.14 
 2012 Sex 80.4 64.3         11.5   0.001 0.12 
R. Sr. Annual 2011 Sex 90.6 73.0      37.37 <0.001 0.15 
 2011 Age 70.3 73.1   60611.5 <0.001 0.14 

2011 Fishing 88.9 74.2       24.16 <0.001 0.12 
 2012 Age 71.0 73.2   70650.0 <0.001 0.13 

2012 Sex 80.3 67.6       14.71 <0.001 0.11 
2012 Boat fishing3 71.3 58.9         9.01   0.003 0.09 

 2012 Fishing 89.9 76.8       26.24 <0.001 0.14 
R. Sr. Combination 2012 Age 69.8 71.9    78403.5 <0.001 0.14 
 2012 Fishing 83.8 73.4       13.33 <0.001 0.10 
NR. Annual 2012 Age 51.1 55.9  153409.0 <0.001 0.08 
 2012 Sex 93.8 83.2       26.32 <0.001 0.10 
NR. Family 2011 Age 49.8 55.7  53681.5 <0.001 0.10 
 2011 Boat fishing3 83.5 67.3    18.685 <0.001 0.12 
 
NR. 3-Day 

2012 Age 49.8 55.7  69770.5 <0.001 0.16 
2011 Age 48.2 53.2   49877.5 <0.001 0.10 

NR. 1-Day 2012 Age 48.6 54.8 103217.5 <0.001 0.12 
 2011 Sex 89.9 76.3    12.666 <0.001 0.12 

1 Ordinal and continuous scale variables present Mann-Whitney U values for the test statistics, whereas categorical scale variables present χ2 values. 
2 Ordinal and continuous scale variable effect size measurements are Cohen’s d, whereas categorical scale variables are Cramer’s V. 
3 Measurements from license holders who fished > 0 day(s) during license year. 
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Table 1-4.  Summarized significant variables comparing Internet and mailed Coverage 

surveys.  

 

Year # Age  Sex  Fishing  Boat fishing 
2011 (8 licenses) 10 4 3 2 1 
2012 (9 licenses) 12 5 3 2 2 
      

License #  Age Sex Fishing Boat fishing 
R. Combination 2 1 0 1 0 
R. Annual 1 0 1 0 0 
R. Junior Combination 2 -- 1 0 1 
R. Senior Annual 7 2 2 2 1 
R. Senior Combination 
(2012) 

2 1 0 1 0 

NR. Annual 2 1 1 0 0 
NR. Family 3 2 0 0 1 
NR. 3-Day 2 2 0 0 0 
NR. 1-Day 1 0 1 0 0 
      
Variable # Description of difference 
Age  9 Internet respondents younger  
Sex  6 Higher percent of Internet respondents male  
Fishing 4 Higher percent of Internet respondents fishing 
Boat Fishing  3 Higher percent of Internet respondents boat fishing 
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Table 1-5. Statistically significant Internet data compared with mail survey data from Respondent samples by license and year. 

1 Ordinal and continuous scale variables present Mann-Whitney U values for the test statistics, whereas categorical scale variables present χ2 values. 
2 Ordinal and continuous scale variable effect size measurements are Cohen’s d, whereas categorical scale variables are Cramer’s V. 
3 Measurements from license holders who fished > 0 day(s) during license year. 
 
 
 
 
 

License Year Variable Internet Mean Response Mean Test statistic1 p Effect size2 
R. Combination 2012 Age 44.8 41.2    499983.0   0.002 0.03 

2012 Sex 94.9 88.1         10.93   0.001 0.03 
R. Annual 2011 Sex 74.1 57.4          9.67   0.002 0.05 

2012 Sex 66.4 49.4        10.29   0.001 0.05 
R. Sr. Annual 2011 Fishing 88.9 76.6       20.06 <0.001 0.10 

2012 Fishing 89.9 79.0       19.45 <0.001 0.12 
2012 Age 71.0 72.5    78514.5   0.001 0.10 

NR. Annual 2012 Age 51.1 46.2  140630.5   0.001 0.07 
2012 Sex 93.8 85.7        13.90 <0.001 0.07 

NR. Family 2011 Age 49.8 53.9  52238.0  0.001 0.09 
NR. 3-Day 2012 Sex 94.2 87.5      9.762  0.002 0.07 
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Table 1-6.  Summarized significant variables comparing Internet and mailed Response 
surveys.  

 

Year # Sex  Age  Fishing  
2011 (8 licenses) 3 1 1 1 
2012 (9 licenses) 8 4 3 1 
     

License #  Sex Age Fishing 
R. Combination 2 1 1 0 
R. Annual 2 2 0 0 
R. Junior Combination 0 0 -- 0 
R. Senior Annual 3 0 1 2 
R. Senior Combination 
(2012) 

0 0 0 0 

NR. Annual 2 1 1 0 
NR. Family 1 0 1 0 
NR. 3-Day 1 1 0 0 
NR. 1-Day 0 0 0 0 
     
Variable #  Description of difference 
Sex 5 Higher percent of Internet respondents male  
Age  4 Internet respondents twice younger and twice older  
Fishing 2 Higher percent of Internet respondents fishing 
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Table 1-7. Reasons cited for not responding to 2012 Internet survey by mail Respondents. 
 
Reason # % of cases 
I was too busy during the survey period 42 40.3 
I choose to not complete this survey 15 14.4 
I deleted it thinking it was spam 12 11.5 
I think I completed the online survey 10 10.4 
I do not complete surveys 9 8.7 
I did not fish in 2012 8 7.7 
Other 7 6.7 
The link did not work 3 2.9 
Internet user restrictions prohibited completing survey 2 1.9 
I did not trust the link 1 1.0 
Total Responses 109 105.5 
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Figure 1-1. Internet sample (dark bars) and Coverage sample (light bars) survey estimates 

for 2011 licenses (left column) and 2012 licenses (right column). Alternative letters 

denote significance between surveys.   
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Figure 1-2. Percent survey response by 2011 (top) and 2012 (bottom) licenses for Internet 

(light bars), Coverage (dark bars), and Response (moderate bars) surveys. 
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Figure 1-3. Internet sample (dark bars) and Response sample (light bars) survey estimates 

for 2011 licenses (left column) and 2012 licenses (right column). Alternative letters 

denote significance between surveys. 
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Appendix 1-A. Mail questionnaire for 2012 Resident Combination survey. 
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Appendix 1-B. Internet questionnaire for 2012 Resident Combination survey. 
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Appendix 1-C. Internet Use questionnaire for 2012 resident survey. 
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Appendix 1-D - Table 1. Internet survey compared to mailed Coverage survey by license 

type in 2011 and 2012.1 

 

License Type: Resident Combination 
Year:  2011   2012  

Variable I C Diff.2 I C Diff.2 
Rating3 0.86 0.67 5% 0.84 0.85 0% 
Satisfaction4 1.46 1.05 6% 1.48 1.50 0% 
Importance5 2.39 2.53 3% 2.44 2.33 2% 
Days fishing6 18.4 26.5       8.1 18.5 20.4 1.9 
Age 44.9 50.9  6.0* 44.8 46.3 1.5 
Fishing7 88.5 81.1  7%* 89.2 82.8 6% 
Boat fishing8 76.9 70.4 7% 77.4 71.8 6% 
Male 95.3 93.2 2% 94.9 94.6 3% 
       

License Type: Resident Annual 
Year:  2011   2012  

Variable I C Diff.2 I C Diff.2 
Rating3 0.60 0.36 6% 0.61 0.42 5% 
Satisfaction4 1.20 0.87 6% 1.25 0.99 4% 
Importance5 2.42 2.44 0% 2.47 2.42 1% 
Days fishing6 17.6 15.5 2.1 18.2 13.2       5.0 
Age 44.0 46.2       2.2 44.2 40.3 3.9 
Fishing7 97.5 94.8 3% 96.1 92.7 3% 
Boat fishing8 66.3 50.0  16% 67.8 56.0  12% 
Male 74.1 47.4    27%* 66.4 55.4  11% 

Table continued on next page. 
 
 
* Significant at α ≤ 0.00313 
 
1See Table 1-2 for p-values, test statistics, and effect size measurements 
2Diff. = for the mean rating, satisfaction and importance scales this is the absolute difference in means on 
the respective scales; for percent fishing, boat fishing and male this is the absolute difference in percent, 
and for mean age and mean days fishing it is the absolute difference in years and days respectively. 
3Mean Rating (5-point scale): -2=Very Poor, -1=Poor, 0=Fair, 1=Good, 2=Excellent (No Opinion = 
missing). 
4Mean Satisfaction (7-point scale): -3=Very Dissatisfied, -2=Moderately Dissatisfied, -1=Slightly 
Dissatisfied,  
 0=Neutral or No Opinion, 1=Slightly Satisfied, 2=Moderately Satisfied, 3=Very Satisfied. 
5Mean Importance (5-point scale): 0=Not Important, 1=Slightly Important, 2=Moderately Important,  

3=Very Important, 4=Most Important (No Opinion = missing). 
6Days fishing: mean days fishing by anglers who fished > 0 day(s) during the year. Measure omitted for 
Nonresident 3-Day and 1-Day licenses. 
7Percent fishing: percent of anglers fishing > 0 day(s) during year. 
8Percent boat fishing: percent of anglers who fished from a boat at some point during the year. 
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Appendix 1-D - Table 1 - Cont’d. Internet survey compared to mailed Coverage survey 

by license type in 2011 and 2012.1 

 

License Type: Resident Junior Combination 
Year:  2011   2012  

Variable I C Diff.2 I C Diff.2 
Rating3 0.64 0.44 5% 0.68 0.39     7% 
Satisfaction4 1.24 0.93 5% 1.18 0.94 4% 
Importance5 2.05 1.90 3% 2.11 2.05 1% 
Days fishing6 18.9 17.3 1.6 17.8 21.4 3.6 
Age 17.5 17.6 0.1 18.0 18.2 0.2 
Fishing7 78.9 80.0 1% 83.4 90.8 7% 
Boat fishing8 62.2 57.1 5% 67.2 46.2     21%* 
Male 87.2 72.7   15% 80.4 64.3    16%* 
       

License Type: Resident Senior Annual 
Year:  2011   2012  

Variable I C Diff.2 I C Diff.2 
Rating3 0.70 0.38 8% 0.63 0.49 4% 
Satisfaction4 1.19 0.91 5% 1.03 1.00 1% 
Importance5 2.56 2.48 2% 2.52 2.72 4% 
Days fishing6 18.4 14.8 3.6 17.8 20.2       3.4 
Age 70.3 73.1  2.8* 71.0 73.2  2.2* 
Fishing7 88.9 74.2    15%* 89.9 76.8    13%* 
Boat fishing8 74.4 64.3   10%  71.3 58.9    12%* 
Male 90.6 73.0    18%* 80.3 67.6    13%* 
       

License Type: Resident Senior Combination 
Year:  2011   2012  

Variable I C Diff.2 I C Diff.2 
Rating3  

 
New license in 2012 

0.76 0.75 0% 
Satisfaction4 1.40 1.45 1% 
Importance5 2.58 2.50 2% 
Days fishing6 20.7 24.3 3.6 
Age 69.8 71.9  2.1* 
Fishing7 83.8 73.4    10%* 
Boat fishing8 79.7 75.5 4% 
Male 97.2 96.1 1% 

Table continued on next page. 
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Appendix 1-D - Table 1 - Cont’d. Internet survey compared to mailed Coverage survey 

by license type in 2011 and 2012.1 

 

License Type: Nonresident Annual 
Year:  2011   2012  

Variable I C Diff.2 I C Diff.2 
Rating3 1.03 0.88  4% 0.96 0.79 4% 
Satisfaction4 1.67 1.73 1% 1.79 1.54 4% 
Importance5 3.06 2.93 3% 3.09 2.93 3% 
Days fishing6 10.7 11.0 0.3 10.2 9.8 0.4 
Age 50.4 54.1 3.7 51.1 55.9  4.8* 
Fishing7 98.5 98.1 0% 98.3 96.9 1% 
Boat fishing8 86.9 84.8 2% 87.0 87.0 0% 
Male 92.7 88.9 4% 93.8 83.2    10%* 
       

License Type: Nonresident Family 
Year:  2011   2012  

Variable I C Diff.2 I C Diff.2 
Rating3 0.81 0.63 4% 0.89 0.73 4% 
Satisfaction4 1.69 1.16  9% 1.70 1.67 1% 
Importance5 2.97 2.90 1% 2.98 2.86 2% 
Days fishing6 11.7 11.7       0.0 10.7 11.4 0.7 
Age 49.8 55.7  5.9* 50.0 56.8  6.8* 
Fishing7 98.4 96.7 2% 98.6 98.7 0% 
Boat fishing8 83.5 67.3    16%* 84.7 78.4 6% 
Male 94.1 94.2 0% 95.1 98.7 3% 
       

License Type: Nonresident 3-Day 
Year:  2011   2012  

Variable I C Diff.2 I C Diff.2 
Rating3 0.88 0.92 1% 0.87 0.80 2% 
Satisfaction4 1.55 1.87 5% 1.75 1.77 0% 
Importance5 2.67 2.69 0% 2.67 2.54 3% 
Age 48.2 53.2  5.0* 48.6 54.8  6.2* 
Fishing7 97.7 100 2% 97.4 99.4 2% 
Boat fishing8 75.1 68.8 6% 76.8 73.4 3% 
Male 94.3 89.2 5% 94.2 88.7 6% 

Table continued on next page. 
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Appendix 1-D - Table 1 - Cont’d. Internet survey compared to mailed Coverage survey 

by license type in 2011 and 2012.1 

 

License Type: Nonresident 1-Day 
Year:  2011   2012  

Variable I C Diff.2 I C Diff.2 
Rating3 0.81 0.53 7% 0.75 0.56 5% 
Satisfaction4 1.68 1.51 3% 1.57 1.21 6% 
Importance5 2.35 2.41 1% 2.34 2.25 2% 
Age 45.7 49.0 3.3 46.1 48.6 2.5 
Fishing7 97.8 100 2% 96.9 97.4 1% 
Boat fishing8 65.6 58.9 7% 64.4 58.1 6% 
Male 89.3 76.3    13%* 88.1 79.2 9% 
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Appendix 1-D - Table 2. Internet survey compared to mailed Response survey by license 

type in 2011 and 2012.1 

 

License Type: Resident Combination 
Year:  2011   2012  

Variable I R Diff.2 I R Diff.2 
Rating3 0.86 0.97 3% 0.84 0.75 3% 
Satisfaction4 1.46 1.53 1% 1.48 1.30 3% 
Importance5 2.39 2.43 1% 2.44 2.25 4% 
Days fishing6 18.4 20.0 1.6 18.5 21.0 2.5 
Age 44.9 45.0 0.1 44.8 41.2  3.6* 
Fishing7 88.5 85.1 3% 89.2 84.8 4% 
Boat fishing8 76.9 65.8  11% 77.4 80.0 3% 
Male 95.3 95.7 0% 94.9 88.1  7%* 
       

License Type: Resident Annual 
Year:  2011   2012  

Variable I R Diff.2 I R Diff.2 
Rating3 0.86 0.97 3% 0.84 0.75 3% 
Satisfaction4 1.20 1.43 4% 1.25 1.40 3% 
Importance5 2.42 2.48 1% 2.47 2.24 5% 
Days fishing6 17.6 14.8 2.8 18.2 14.4 3.8 
Age 44.0 43.7 0.3 44.2 47.0 2.8 
Fishing7 97.5 92.7 5% 96.1 92.9 3% 
Boat fishing8 66.3 70.4 4% 67.8 70.1 2% 
Male 74.1 57.4    17%* 66.4 49.4    17%* 

Table continued on next page. 
 
* Significant at α ≤ 0.00313 
 
1See Table 1-2 for p-values, test statistics, and effect size measurements 
2Diff. = for the mean rating, satisfaction and importance scales this is the absolute difference in means on 
the respective scales; for % fishing, boat fishing and male this is the absolute difference in percent, and for 
mean age and mean days fishing it is the absolute difference in years and days respectively. 
3Mean Rating (5-point scale): -2 = Very Poor, -1 = Poor, 0 = Fair, 1 = Good, 2 = Excellent (No Opinion = 
missing). 
4Mean Satisfaction (7-point scale): -3 = Very Dissatisfied, -2 = Moderately Dissatisfied, -1 = Slightly 
Dissatisfied,  
 0 = Neutral or No Opinion, 1 = Slightly Satisfied, 2 = Moderately Satisfied, 3 = Very Satisfied. 
5Mean Importance (5-point scale): 0 = Not Important, 1 = Slightly Important, 2 = Moderately Important,  

3 = Very Important, 4 = Most Important (No Opinion = missing). 
6Days fishing: mean days fishing by anglers who fished > 0 day(s) during the year.  Measure omitted for 
Nonresident 3-Day and 1-Day licenses. 
7Percent fishing: percent of anglers fishing > 0 day(s) during the year. 
8Percent boat fishing: percent of anglers who fished from a boat at some point during the year. 
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Appendix 1-D - Table 2 - cont’d. Internet survey compared to mailed Response survey by 

license type in 2011 and 2012.1 

 

License Type: Resident Junior Combination 
Year:  2011   2012  

Variable I R Diff.2 I R Diff.2 
Rating3 0.64 0.51 3% 0.68 0.78 3% 
Satisfaction4 1.24 0.67  10% 1.18 1.30 2% 
Importance5 2.05 2.05 0% 2.11 2.22 2% 
Days fishing6 18.9 20.2 1.3 17.8 24.5 6.7 
Age 17.5 18.5 1.0 18.0 18.0       0.0 
Fishing7 78.9 77.6 1% 83.4 87.0 4% 
Boat fishing8 62.2 50.0  12% 67.2 71.3 4% 
Male 87.2 75.9   11% 80.4 80.0 0% 
       

License Type: Resident Senior Annual 
Year:  2011   2012  

Variable I R Diff.2 I R Diff.2 
Rating3 0.70 0.71 0% 0.63 0.44  5% 
Satisfaction4 1.19 0.97 4% 1.03 1.07 1% 
Importance5 2.56 2.47 2% 2.52 2.37 3% 
Days fishing6 18.4 19.4 1.0 17.8 13.4 4.4 
Age 70.3 71.3 1.0 71.0 72.5  1.5* 
Fishing7 88.9 76.6    12%* 89.9 79.0    11%* 
Boat fishing8 74.4 81.4 7% 71.3 68.2 3% 
Male 90.6 89.0 2% 80.3 77.0 3% 
       

License Type: Resident Senior Combination 
Year:  2011   2012  

Variable I R Diff.2 I R Diff.2 
Rating3  

 
New license in 2012 

0.76 0.86 3% 
Satisfaction4 1.40 1.39 0% 
Importance5 2.58 2.65 1% 
Days fishing6 20.7 24.3 3.6 
Age 69.8 70.1 0.3 
Fishing7 83.8 77.1  7% 
Boat fishing8 79.7 76.1 4% 
Male 97.2 98.5 1% 

Table continued on next page. 
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Appendix 1-D - Table 2 - cont’d. Internet survey compared to mailed Response survey by 

license type in 2011 and 2012.1 

 

License Type: Nonresident Annual 
Year:  2011   2012  

Variable I R Diff.2 I R Diff.2 
Rating3 1.03 0.88  4% 0.96 1.02 4% 
Satisfaction4 1.67 2.07 7% 1.79 1.90 2% 
Importance5 3.06 3.18 2% 3.09 2.87 4% 
Days fishing6 10.7 11.8 1.1 10.2 10.1 0.1 
Age 50.4 53.2 2.8 51.1 46.2  4.9* 
Fishing7 98.5 97.5 1% 98.3 96.4 2% 
Boat fishing8 86.9 91.2 4% 87.0 88.1 1% 
Male 92.7 94.9 2% 93.8 85.7   8%* 
       

License Type: Nonresident Family 
Year:  2011   2012  

Variable I R Diff.2 I R Diff.2 
Rating3 0.81 0.63  3% 0.84 0.75 3% 
Satisfaction4 1.69 1.43  4% 1.70 1.69 0% 
Importance5 2.97 2.82 3% 2.98 2.81  3% 
Days fishing6 11.7 10.3 1.4 10.7 10.7 0.0 
Age 49.8 53.9   4.1* 50.0 49.6 0.4 
Fishing7 98.4 94.5  4% 98.6 98.1 1% 
Boat fishing8 83.5 85.4 2% 84.7 85.1 0% 
Male 94.1 97.2 3% 95.1 96.1 1% 
       

License Type: Nonresident 3-Day 
Year:  2011   2012  

Variable I R Diff.2 I R Diff.2 
Rating3 0.88 1.03 4% 0.87 0.73 4% 
Satisfaction4 1.55 1.95 7% 1.75 1.71 1% 
Importance5 2.67 2.81 3% 2.67 2.44  5% 
Age 48.2 50.0 1.8 48.6 47.4 1.2 
Fishing7 97.7 97.8 0% 97.4 97.8 0% 
Boat fishing8 75.1 82.5 7% 76.8 75.4 1% 
Male 94.3 94.4 0% 94.2 87.5   7%* 

Table continued on next page. 
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Appendix 1-D - Table 2 - cont’d. Internet survey compared to mailed Response survey by 

license type in 2011 and 2012.1 

 

License Type: Nonresident 1-Day 
Year:  2011   2012  

Variable I R Diff.2 I R Diff.2 
Rating3 0.81 0.57 6% 0.75 0.43  8% 
Satisfaction4 1.68 1.14  9% 1.57 1.17  9% 
Importance5 2.35 2.23 2% 2.34 2.23 2% 
Age 45.7 46.5 0.8 46.1 42.1 4.0 
Fishing7 97.8 95.2 3% 96.9 96.7 0% 
Boat fishing8 65.6 75.6 10% 64.4 59.8 5% 
Male 89.3 91.6 2% 88.1 83.9 4% 
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Chapter 2: Angler satisfaction in South Dakota 

This chapter is in preparation for submission to Proceedings of the South Dakota 

Academy of Science and was co-authored by Larry Gigliotti. It is formatted following 

Proceedings of the South Dakota Academy of Science guidelines. 

Abstract 
 Many industries use satisfaction measures to evaluate performance. In fisheries 

management, the perspectives’ of license buyers are valuable to determine if management 

activities are providing the benefits anticipated by professionals. Longitudinal surveys of 

South Dakota anglers are performed to better understand licensees and to promote 

satisfying angling experiences. Internet surveys were distributed to all license buyers 

providing email addresses. These surveys measured angler satisfaction and other 

measures which segment anglers. Segmenting South Dakota anglers by demographics, 

angling types and regions fished further clarified the performance measure.  Most anglers 

(> 70%) were satisfied with their angling experiences, particularly those fishing the 

Missouri River. Rating of fishing quality was more strongly correlated with satisfaction 

than fish harvested; this suggests strategies to influence angler perceptions can also be 

employed to influence satisfaction (in addition to techniques influencing fish 

populations). This research further integrates sociological data into South Dakota 

fisheries management processes.  
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Introduction 
Satisfaction is considered indiscernible from customer service quality (Burns et 

al. 2003; Oliver 2010). Accordingly, entities in many industries use satisfaction measures 

to evaluate performance (Burns et al. 2003; Oliver 2010). While successful fisheries 

management encompasses multiple objectives (habitat conservation, species preservation, 

etc.), state agencies are ultimately beholden to the licensees who finance their programs. 

In this manner, evaluating performance from the consumer perspective (i.e., angler) is 

essential (Gigliotti et al. 2008). Their viewpoints are critical considering fisheries 

managers have misconceptions about angler preferences (Connelly et al. 2000). 

Satisfaction and other sociological measures provide means to determine if management 

activities are giving licensees the benefits anticipated by fisheries professionals (SDGFP 

2014).  

Some research has shown poor fishing quality is a primary reason why people 

stop angling (Sutton 2009). Unfortunately, surveys of this nature only provide a snapshot 

of the constraints faced by anglers. Real-time longitudinal data is needed to address how 

management actions influence angler satisfaction (sensu Martin and Pope 2011). 

However, this is not to say unrepeated surveys are not valuable. The urban fisheries 

movement was developed in response to surveys identifying a need to provide accessible 

angling opportunities to an increasingly urban public (Eades et al. 2008). Studies 

clarifying the determinants of angler satisfaction aids personnel in efforts to better serve 

anglers, and may encourage fisheries management activities that improve recreational 

angling.  

Satisfaction is considered the principle product of recreational angling (Graefe 

and Fedler 1986; Holland and Ditton 1992). Satisfaction (or dissatisfaction) is the 
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difference between the outcome an angler wants or thinks should be received (i.e., 

motivations) and the perceived fulfillment of those outcomes (Holland and Ditton 1992; 

Arlinghaus 2006). Authors generally categorize the experiences sought by anglers into 

activity-specific and activity-general elements (Fisher 1997; Arlinghaus 2006). Activity-

specific elements are characteristics unique to fishing, and include the species pursued, 

fish size, number of fish, and opportunity for harvest (Fedler and Ditton 1994; Arlinghaus 

2006). Activity-general elements are characteristics common to general outdoor 

recreation and include relaxation, escape, and experiencing nature (Fedler and Ditton 

1994; Arlinghaus 2006). The relative importance of these satisfaction determinants varies 

by angler population, individual angler, and even between separate fishing trips (Graefe 

and Fedler 1986; Arlinghaus 2006). Research suggests most anglers rate activity-general 

motivations more important than activity-specific motivations (Fedler and Ditton 1994; 

Fisher 1997; Hutt and Jackson 2008). Moreover, activity-specific motivations may still 

become more important over longer periods; anglers not catching fish on a particular trip 

may be satisfied but would likely grow frustrated with successive trips of this nature 

(Hutt and Jackson 2008).  

The subjective nature of attitude assessment present challenges to satisfaction 

measurement and its potential utilization in fisheries management (Graefe and Fedler 

1986; Arlinghaus 2006). An important advance in the application of angler satisfaction 

was provided by Graefe and Fedler (1986). These researchers evaluated the influence of 

several situational and subjective determinants on Delaware and Maryland marine angler 

satisfaction. Situational determinants (i.e., characteristics directly observed by anglers) 

included weather, fish caught personally and by the group, and qualities of the 
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professional guides. Subjective measures included generic questions related to activity-

specific and activity-general elements. Most of the variance in satisfaction was attributed 

to the subjective determinants of satisfaction. These authors proposed a conceptual model 

of angler satisfaction for this population. The implications of this research are twofold: 

identification of subjective determinants can be straightforward for a particular angler 

group, and developing explicit conceptual models including each respective determinant 

(and its relative importance) may clarify options for improving fishing quality. For 

example, subjective evaluations of fishing quality have been significantly improved after 

providing anglers with representative catch rate data (Spencer and Spangler 1992). 

Situational determinants (e.g., fishing access) can also be improved.  

Past research has addressed the diverse nature of anglers and illustrated the 

misnomer of the average angler (Ditton et al. 1992; Holland and Ditton 1992). 

Segmenting licensees has value (Holland and Ditton 1992; Fisher 1997; Fedler and 

Ditton 2001) for determining changes in group satisfaction after management actions. 

There are many ways to group licensees; primary among these are attitudes toward 

regulations, catch preferences (size, number of fish, and harvest choices), and 

participation choices (Fedler and Ditton 2001; Martin and Pope 2011). In South Dakota, 

one major participation group is Missouri River anglers; they represent the majority of 

nonresident angling days, and about one-third of resident angling days (Gigliotti and 

Henderson 2013a; Gigliotti and Henderson 2013b; Gigliotti and Henderson 2013c). 

Examining the determinants of satisfaction within Missouri River anglers, or any other 

subpopulation, could provide additional tools to influence these anglers’ perceived 

satisfaction. 
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Research has enhanced our understanding of the complexity of angler satisfaction. 

Satisfaction-related surveys entail several considerations. One is temporal scale; several 

authors suggest annual measurement is the broadest yet still meaningful timeframe 

(Pollock et al 1994; Arlinghaus 2006). Trip-specific measures would likely be more 

variable compared to annual surveys (Arlinghaus 2006). Pollock et al. (1994) 

summarized popular approaches to measuring satisfaction in recreational fishing. 

Typically, the sum of scores to individual component questions is assumed to be related 

to the angler’s overall satisfaction (Graefe and Fedler 1986; Arlinghaus 2006); 

component questions are usually formatted to elicit answers on Likert-type scales (Likert 

1932). Unfortunately, no measurement standard has been established related to 

recreational fishing (Burns et al. 2003; Arlinghaus 2006).   

Angler satisfaction is the principle product of recreational fishing (Graefe and 

Fedler 1986; Holland and Ditton 1992; Radomski et al. 2001). Therefore, a primary 

objective of fisheries agencies is providing satisfying angling opportunities (Graefe and 

Fedler 1986; Holland and Ditton 1992; SDGFP 2014). As such, South Dakota Game, 

Fish and Park has established angler satisfaction as a measure of agency performance 

(SDGFP 2014). The agency has performed seven angler surveys since 1995 to collect 

critical information for managing fisheries (SDGFP 2014). During these investigations, 

resident angler satisfaction dropped from 78% in 1995 to 59% in 2006 (Gigliotti and 

Henderson 2013a). This drop in satisfaction was largely attributed to drought conditions 

throughout the Missouri River during the mid-2000s (SDGFP 2014). However, this 

conclusion is speculative and research to further understanding of angler satisfaction in 

South Dakota will improve the agency’s ability to satisfy a diverse angling population.  
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The objective of this study was advancing the knowledge of South Dakota angler 

satisfaction by evaluating its relationship to other survey measures, specifically: (1) 

correlations with fishing quality, harvest, effort, age, and fishing importance; and (2) by 

angler groups determined by responses to questions addressing management regions 

fished, fishing methods used, gender, harvest, and nonresidents’ future intention to fish 

South Dakota. 
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Methods 
Sampling and Questionnaire  
           Samples for each respective license comprised all anglers who (1) provided South 

Dakota Game, Fish and Parks with an email address, (2) completed an internet survey, 

and (3) reported fishing > 0 day(s) during the calendar year. All anglers providing email 

addresses were sent invitations to participate in the survey via an embedded link (to 

SurveyMonkey.com). Invitations were sent after December 31st and those not responding 

to the email received two reminders encouraging participation, emailed approximately 

January 12th and 18th, with the internet survey ultimately closing January 24th in both 

study years (2011 and 2012).                                                                                                                         

Surveys began with an introductory paragraph explaining the nature of the survey 

to encourage response (Appendix 1-B). Questions were developed by South Dakota 

Game, Fish and Parks staff, and included standard questions from previous angler 

surveys to measure trends in attitudes, harvest, and effort (Pollock et al. 1994; SDGFP 

2014). Three separate attitudes were measured: (1) “How dissatisfied or satisfied were 

you with your total South Dakota fishing experience last year?” (2) “How would you rate 

the fishing in South Dakota last year in terms of numbers and size of fish caught?” (3) 

“How important is fishing to you in relation to all your other types of recreation?”. These 

attitudes were scaled (Likert 1932) as follows: angler satisfaction (scale: -3 = very 

dissatisfied, -2 = moderately dissatisfied, -1 = slightly dissatisfied, 1 = slightly satisfied, 2 

= moderately satisfied, and 3 = very satisfied), rating of fishing quality (scale: -2 = very 

poor, -1 = poor, 0 = fair, 1= good, and 2 = excellent), and importance of recreational 

fishing (scale: 0 = not important, 1 = slightly important, 2 = moderately important, 3 = 

very important, and 4 = most important). Harvest and resource use questions were also 
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included. Anglers were asked to estimate their annual harvest of northern pike, yellow 

perch, walleye/sauger, trout, and bass. Resource use questions measured total days 

fishing (statewide and four management regions), and specific types of fishing (i.e., boat, 

shore, ice, and spear/bow). Sex, age, and future intention to fish in South Dakota (only 

nonresidents) were measured as well.  

Analysis 
Licenses were grouped into resident annual licenses (Annual, Combination, Senior 

Combination, Junior Combination, and Senior Annual), nonresident annual licenses 

(Annual and Family), and nonresident temporary licenses (3-Day and 1-Day) for 

evaluating relationships between ratings of angler satisfaction and other survey measures. 

Satisfaction analysis was performed using Pearson correlation with rating of fishing 

quality, annual fish harvested, annual days fished, age, and importance of recreational 

fishing. Pearson correlations were denoted as follows: weak ≥ 0.1, moderate ≥ 0.3, and 

strong ≥ 0.5. Angler satisfaction analyses were also performed using one-way ANOVA for 

categorical responses to having fished a specific management region (i.e., Missouri River, 

Black Hills, East River, and West River), performed a specific type of fishing (i.e., boat, 

shore, ice, and spear/bow), sex, and fish harvested (those keeping > 0 fish (s) during the 

calendar year were designated as “harvesters”). For nonresidents, “planning to fish South 

Dakota next year” was grouped by stated intention (yes, no, or unsure). All differences 

were assessed at α ≤ 0.05.   
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Results 
 The three license groups varied in email coverage and response rates. Email 

addresses were provided by 64,691 2011 and 72,609 2012 resident anglers (52% and 

51% coverage). Of resident email providers, 33% responded in 2011 (n = 17,262) and 

30% in 2012 (n = 19,322). Email addresses were provided by 8,678 2011 and 11,130 

2012 nonresident annual anglers (40% coverage in both years). Of these email providers, 

44% responded in 2011 (n = 3,420) and 41% in 2012 (n = 4,063). Email addresses were 

provided by 7,436 2011 and 8,022 2012 nonresident temporary anglers (24% and 22% 

coverage). Of these email providers, 37% responded in 2011 (n = 6,351) and 36% in 

2012 (n = 2,858). 

Angler satisfaction was related to several measures also incorporated in South 

Dakota Game, Fish and Parks annual surveys. Specifically, satisfaction was correlated 

with rating of fishing quality, fish harvested, days fished, age, and importance of 

recreational fishing for most license groups. Histograms of angler satisfaction and fishing 

quality ratings were included for the resident, nonresident annual and nonresident 

temporary license-groups (Figures 2-1 and 2-2). Satisfaction for resident anglers was 

significantly lower than nonresident annual (χ2 (6, 11946) = 132.74; p < .001;  = .105) and 

nonresident temporary licenses (χ2 (6, 10866) = 35.85; p < .001;  = .057). Rating of fishing 

quality was significantly lower for residents compared to nonresident annuals ( χ2 (4, 17431) 

= 99.86; p < .001;  = .076) and nonresident temporary anglers (χ2 (4, 15025) = 32.73; p < 

.001;  = .047). Among nonresidents, rating of fishing quality was lower for annual 

anglers compared to temporary counterparts ( χ2 (4, 3920) = 24.65; p < .001;  = .079). 

Satisfaction was also plotted to show its’ correlation with fishing quality, days fished and 

fish harvested for these licenses (Figures 2-3, 2-4, and 2-5). Temporary licenses were not 
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included because these individuals’ fish limited days and thus harvested relatively few 

fish. In regards to harvest, higher satisfaction was reported by harvesting individuals 

compared to non-harvesting counterparts for all license-groups (Table 2-1; Figure 2-6). 

However, non-harvesters still provided positive satisfaction ratings (Table 2-1; Figure 2-

6). Annual license-purchasers fishing the Missouri River reported higher satisfaction than 

their counterparts.  

For the resident licenses, relationships between ratings of angler satisfaction and 

other parameters were similar for both years (2011 and 2012). Satisfaction was strongly 

correlated with rating of fishing quality, but weakly correlated with fish harvested, days 

fished, age, and importance of recreational fishing (Table 2-2). It is noteworthy that 

rating of fishing quality, and not fish harvested, was more strongly correlated with 

satisfaction. Satisfaction was found to vary by management region fished and type of 

fishing. For example, ratings of angler satisfaction for Missouri River fishing participants 

were higher than non-participants (Table 2-3; Figure 2-7). Additionally, ratings of angler 

satisfaction for ice fishing and boat fishing participants were higher than non-participants 

for each respective type of fishing (Table 2-3; Figure 2-7). Also, males reported higher 

angler satisfaction than females (Table 2-4; Figure 2-8).  

For the nonresident annual licenses, relationships between angler satisfaction and 

other parameters were similar for both years (2011 and 2012). Satisfaction was strongly 

correlated with rating of fishing quality, but weakly correlated with fish harvested, days 

fished, age, and importance of recreational fishing (Table 2-2). Satisfaction was found to 

vary by management region fished and type of fishing. For example, ratings of angler 

satisfaction for Missouri River fishing participants were higher than non-participants 
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(Table 2-5; Figure 2-9) Additionally, ratings of angler satisfaction for ice fishing 

participants were higher than non-participants (Table 2-5; Figure 2-9). Also, males 

reported higher angler satisfaction than females in 2012 (Table 2-4). Ratings of angler 

satisfaction for those planning to fish South Dakota the subsequent year were higher than 

those not planning to, or unsure (Table 2-6; Figure 2-10).  

For the nonresident temporary licenses, relationships between angler satisfaction 

and other parameters were similar for both years (2011 and 2012). Satisfaction was 

strongly correlated with rating of fishing quality, but weakly correlated with fish 

harvested and importance of recreational fishing (Table 2-2). Satisfaction was found to 

vary by management region fished and type of fishing. For example, ratings of angler 

satisfaction for boat fishing participants were higher than non-participants in 2012 (Table 

2-7; Figure 2-11). Ratings of angler satisfaction for those planning to fish South Dakota 

the subsequent year were higher than those not planning to, or unsure (Table 2-6; Figure 

2-12).  
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Discussion 
This research enriches understanding of South Dakota angler satisfaction. South 

Dakota Game, Fish and Parks established satisfaction as one of their performance 

measures as listed in their Statewide Strategic Plan (SDGFP 2014, p. 59):  

Over a 5-year period, have an average of 70% of anglers surveyed during the 

annual statewide angler survey indicate satisfaction with their fishing during the 

past year. 

The performance measure of 70% satisfied is based on a summary statistic for both 

resident and nonresident anglers while this research measured satisfaction based on three 

angler groups (resident annual, nonresident annual and nonresident temporary). Resident 

satisfaction met or exceeded agency objectives (i.e., 70% angler satisfaction) in 2011 and 

2012 with 70% and 72% satisfaction respectively. Nonresident annual satisfaction 

exceeded agency objectives in 2011 and 2012 with 83% and 81% satisfaction 

respectively. Nonresident temporary satisfaction exceeded agency objectives in 2011 and 

2012 with 73% and 83% satisfaction respectively. 

Because satisfaction is one of the agency’s performance measures, it is critical to 

have an understanding of the theoretical underpinnings of satisfaction and the factors 

associated with providing satisfying angling experiences. Holland and Ditton (1992) 

reported that motivations and satisfactions are interrelated and that both vary between 

angler groups. Anglers have both catch and non-catch motivations and related 

satisfactions (Holland and Ditton 1992). Angler satisfaction comprises catch related (i.e., 

species pursued, fish size, number of fish, and harvest opportunities) and non-catch 

related aspects (i.e., relaxation, reflection, sport, thrill, socializing, exploration, and 

enjoying nature; Holland and Ditton 1992). South Dakota Game, Fish and Parks surveys 
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measured “rating of fishing quality in regard to number and size of fish caught” to 

recognize differences between catch-related motives and the more broad measure of 

angler satisfaction (which contains both catch and non-catch related motives). These two 

measures were correlated but likely vary by angler group.  

The high satisfaction correlations observed with rating of fishing quality versus 

fish harvested shows that while satisfaction is strongly related to perceptions of quality, 

the absolute number of fish harvested is not strongly related to satisfaction. Other factors 

than simply catching fish can influence anglers’ rating of the fishing quality (e.g., rare 

species, unique fish sizes or seeing other anglers catch fish). Also, anglers who practice 

only catch-and-release can be very satisfied without harvesting any fish. In other cases, 

anglers fishing few days may harvest few fish yet be very satisfied (as determined by 

their expectations). The fact that perceptions of fishing quality are more relevant to 

satisfaction than the absolute numbers of fish caught is valuable because it suggests that 

strategies designed to influence angler perceptions (i.e., expectations) can also be 

employed to improve satisfaction rather than simply focusing on fish populations to 

influence satisfaction (Hutt and Jackson 2008). 

The concept of angler specialization was originally proposed by Bryan (1977). 

Annual days fished has been subsequently used as a measure of specialization (Ditton et 

al. 1992; Fisher 1997). Days fished and fish harvested were correlated with South Dakota 

angler satisfaction. This shows that South Dakota license populations include a portion of 

anglers that are more active compared to other licensees. More specialized angler groups 

are important for a number of reasons. For example, only a segment of anglers regularly 

buys fishing licenses and/or travels to unique fisheries both within and outside of the state 
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(Fedler and Ditton 2001; Ditton et al. 2002). Satisfying this portion of anglers can be 

done with surveys quantifying specialization and its relationship with satisfaction.    

Satisfaction levels vary between outdoor leisure activities. A review of 

satisfaction ratings between various consumptive and non-consumptive groups suggests 

consumptive recreationalists have comparatively lower satisfaction; this was attributed to 

the lack of control over achieving a specific goal (Vaske and Roemer 2013). 

Consumptive orientation can vary significantly between anglers (Fedler and Ditton 

1986). Some 2011 and 2012 South Dakota anglers were very satisfied without ever 

harvesting fish (Gigliotti and Henderson 2013). Classifying anglers by consumptive 

orientation may be valuable to South Dakota fisheries managers.   

 Angler satisfaction is a critical performance measure for effective fisheries 

management. South Dakota Game, Fish and Parks is entrusted with protecting and 

enhancing the state and its recreation opportunities (SDGFP 2014). Success in this 

endeavor would be impossible without the funding provided by anglers. This research 

provides valuable information about satisfaction as it relates to other survey measures 

including angler demographics, types of angling, and regions fished. Additionally, this 

study contributes to other research suggesting that efforts to influence angler expectations 

can improve their perceived ratings of satisfaction. This study increases understanding of 

South Dakota angler satisfaction, and combined with other research (Chapter 1), further 

integrates critical sociological data into South Dakota fisheries management processes. 
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Table 2-1. Angler satisfaction by anglers harvesting or not harvesting any fish during license year by license group. 

License1 Choice x̄ 95% CI n F p η2 
2011 Residents Harvesters 1.52 1.49-1.55 8,747 619.73 <0.001 0.056 
 Non-harvesters 0.56 0.48-0.64 1,751    
2012 Residents Harvesters 1.84 1.79-1.89 3,297 88.969 <0.001 0.102 
 Non-harvesters 1.12 0.95-1.29 438    
2011 NR annual Harvesters 1.79 1.71-1.87 1,233 48.064 <0.001 0.032 

Non-harvesters 1.00 0.76-1.24 208    
2012 NR annual Harvesters 1.84 1.79-1.89 3,297 88.969 <0.001 0.023 
 Non-harvesters 1.12 0.95-1.29 438    
2011 NR temporary Harvesters 2.05 1.86-2.24 180 20.558 <0.001 0.056 
 Non-harvesters 1.33 1.08-1.58 169    
2011 NR temporary Harvesters 1.92 1.86-1.99 1,872 157.30 <0.001 0.057 
 Non-harvesters 1.07 0.94-1.21 709    
1Includes license holders who fished > 0 day(s) during license year.



79 
 

Table 2-2. Pearson correlations with angler satisfaction1 for responses to South Dakota Game, Fish and Parks angler survey 

questions by anglers fishing > 0 day(s) by license groups and year.  

License Year Variables Correlation p-value N 
Resident 2011 Rating of fishing quality2 0.692 <0.001 10,136

 Fish harvested 0.218 <0.001 10,498
  Days fished 0.218 <0.001 10,504
  Importance of recreational fishing3 0.215 <0.001 10,322
  Age -0.030 0.002 10,419
 2012 Rating of fishing quality2 0.665 <0.001 15,534
  Fish harvested 0.195 <0.001 16,148
  Importance of recreational fishing3 0.188 <0.001 15,586
  Days fished 0.176 <0.001 16,148
  Age -0.024 0.003 15,864
Nonresident 
Annual 

2011 Rating of fishing quality2 0.680 <0.001  1,418 
 Importance of recreational fishing3 0.157 <0.001  1,430 
 Fish harvested 0.139 <0.001  1,441 
 Days fished 0.074 0.005 1,435 

  Age -0.080 0.002 1,436 
 2012 Rating of fishing quality2 0.610 <0.001 3,703 
  Fish harvested 0.163 <0.001 3,735 
  Importance of recreational fishing3 0.115 <0.001 3,675 
  Days fished 0.093 <0.001 3,746 
  Age -0.063 <0.001 3,702 

Table continued on next page. 
 

1Mean Satisfaction (7-point scale): -3 = Very Dissatisfied, -2 = Moderately Dissatisfied, -1 = Slightly Dissatisfied, 0 = Neutral or No Opinion, 1 = 
Slightly Satisfied, 2 = Moderately Satisfied, 3 = Very Satisfied. 
2Mean Rating (5-point scale): -2 = Very Poor, -1 = Poor, 0 = Fair, 1 = Good, 2 = Excellent (No Opinion = missing). 
3Mean Importance (5-point scale): 0 = Not Important, 1 = Slightly Important, 2 = Moderately Important,  
3 = Very Important, 4 = Most Important (No Opinion = missing). 
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Table 2-2 - Cont’d. Pearson correlations with angler satisfaction1 for responses to South Dakota Game, Fish and Parks angler 

survey questions by anglers fishing > 0 day(s) by license groups and year.  

License Year Variables Correlation p-value N 
Nonresident  
Temporary 

2011 Rating of fishing quality2 0.694 <0.001    348 
 Importance of recreational fishing3 0.220 <0.001    356 

  Fish harvested 0.176 <0.001    348 
 2012 Rating of fishing quality2 0.613 <0.001 2,511 
  Fish harvested 0.140 <0.001 2,581 
  Importance of recreational fishing3 0.116 <0.001 2,493 
  Days fished 0.075 <0.001 2,581 
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Table 2-3. Angler satisfaction by statistically significant categorical responses to South Dakota 

Game, Fish and Parks resident angler survey questions by anglers fishing > 0 day(s) by year. 

Year Variable Choice x̄ 95% CI n F p η2 
2011 Fishing Missouri River Y 1.67 1.63-1.71 4,235 344.54 <0.001 0.043 

 N 1.12 1.08-1.16 4,810    
 Fishing east river Y 1.40 1.36-1.45 5,254 4.774 0.029 0.004 
  N 1.34 1.30-1.38 3,791    
 Fishing west river Y 1.46 1.39-1.53 1,514 8.031 0.005 0.002 
  N 1.35 1.32-1.38 7,531    
 Boat fishing Y 1.59 1.56-1.62 6,254 458.49 <0.001 0.057 
  N 0.93 0.88-0.98 2,777    
 Shore fishing Y 1.35 1.32-1.38 8,247 5.149 0.023 0.001 
  N 1.47 1.37-1.57 784    
 Ice fishing Y 1.69 1.65-1.74 2,797 206.94 <0.001 0.023 
  N 1.23 1.19-1.26 6,234    
 Spear or bow fishing Y 1.70 1.56-1.84 344 18.556 <0.001 0.002 
  N 1.35 1.32-1.38 8,687    

Table continued on next page. 
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Table 2-3 - Cont’d. Angler satisfaction by statistically significant categorical responses to South Dakota Game, Fish and Parks 

resident angler survey questions by anglers fishing > 0 day(s) by year. 

Year Variable Choice x̄ 95% CI n F p η2 
2012 Fishing Missouri River Y 1.59 1.56-1.62 7,376 362.38 <0.001 0.029 

 N 1.15 1.11-1.18 6,229    
 Fishing east river Y 1.41 1.38-1.44 7,721 8.188 0.004 0.002 
  N 1.34 1.30-1.37 5,884    
 Fishing west river Y 1.29 1.23-1.36 1,921 7.633 0.006 0.002 
  N 1.39 1.36-1.41 11,684    
 Fishing Black Hills Y 1.21 1.16-1.26 2,814 52.388 <0.001 0.005 
  N 1.42 1.39-1.45 10,791    
 Boat fishing Y 1.53 1.50-1.56 10,515 506.52 <0.001 0.043 
  N 0.93 0.88-0.98 3,118    
 Shore fishing Y 1.32 1.30-1.35 9,086 37.561 <0.001 0.004 
  N 1.48 1.44-1.52 4,547    
 Ice fishing Y 1.62 1.58-1.66 3,811 156.92 <0.001 0.012 
  N 1.29 1.26-1.31 9,822    
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Table 2-4. Angler satisfaction by license group responding to South Dakota Game, Fish and 

Parks survey question identifying gender (if statistically significant). 

License1  Gender x̄ 95% CI n F p η2 
2011 Resident 
 

 Male 1.39 1.36-1.42 8,106 19.666 <0.001 0.010 
 Female 1.17 1.07-1.27 908    

2012 Resident  Male 1.39 1.36-1.42 11,581 12.972 <0.001 0.001 
 Female 1.27 1.21-1.33 1,878    

2012 Nonresident 
Annual 

 Male 1.77 1.72-1.82 3,304 4.169 0.041 0.003 
 Female 1.55 1.34-1.77 193    

1Includes license holders who fished > 0 day(s) during license year.
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Table 2-5. Angler satisfaction by statistically significant categorical responses to South Dakota 

Game, Fish and Parks survey questions by nonresident annual anglers fishing > 0 day(s) by 

year. 

Year Variable Choice x̄ 95% CI n F p η2 
2011 Fishing Missouri River Y 1.87 1.75-1.98 1,911 16.880 <0.001 0.020 

 N 1.53 1.42-1.64 1,395    
Boat fishing Y 1.77 1.68-1.86 2,725 15.165 <0.001 0.015 
 N 1.41 1.25-1.58 458    
Shore fishing Y 1.62 1.53-1.72 1,114 4.418 0.036 0.007 

  N 1.82 1.66-1.97 2,069    
2012 Fishing Missouri River Y 1.81 1.74-1.87 2,042 5.004 0.025 0.004 

 N 1.69 1.62-1.77 1,503    
Fishing east river Y 1.84 1.77-1.92 1,593 9.812 0.002 0.004 

  N 1.69 1.62-1.75 1,952    
 Fishing west river Y 1.48 1.25-1.71 155 5.608 0.018 0.005 
  N 1.77 1.72-1.82 3,390    
 Fishing Black Hills Y 1.55 1.38-1.71 375 8.492 0.004 0.004 
  N 1.78 1.73-1.83 3,170    
 Boat fishing Y 1.81 1.76-1.86 3,075 28.598 <0.001 0.015 
  N 1.43 1.28-1.58 462    
 Shore fishing Y 1.55 1.46-1.64 1,133 34.789 <0.001 0.014 
  N 1.86 1.80-1.92 2,404    
 Ice fishing Y 1.88 1.77-1.99 591 4.488 0.034 0.004 
  N 1.74 1.68-1.79 2,946    
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Table 2-6. Angler satisfaction by nonresident anglers responding to the South Dakota Game, 

Fish and Parks survey question asking if they plan to fish South Dakota the subsequent year. 

License1 Choice x̄ 95% CI n F p η2 
2011 Nonresident annual Yes 1.84 1.73-1.95 680 30.807 <0.001 0.073 

No 0.05 -1.00-1.09 22    
 Unsure 0.73 0.32-1.15 83    
2012 Nonresident annual Yes 1.87 1.80-1.93 2,171 33.537 <0.001 0.027 
 No 0.41 -0.30-1.10 37    
 Unsure 1.18 0.91-1.44 176    
2011 Nonresident temporary Yes 1.93 1.74-2.21 201 8.736 <0.001 0.046 
 No 0.85 0.28-1.43 35    
 Unsure 1.58 1.30-1.86 126    
2012 Nonresident temporary Yes 1.85 1.78-1.92 1,679 42.638 <0.001 0.032 
 No 0.75 0.44-1.06 171    
 Unsure 1.54 1.42-1.66 698    
1Includes license holders who fished > 0 day(s) during license year.
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Table 2-7. Angler satisfaction by statistically significant categorical responses to South Dakota 

Game, Fish and Parks survey questions by nonresident temporary anglers fishing > 0 day(s) by 

year. 

Year Variable Choice x̄ 95% CI n F p η2 
2011 Fishing east river Y 1.40 1.05-1.76 193 4.756 0.030 0.019 
  N 1.81 1.63-1.99 569    
2012 Fishing west river Y 1.34 0.99-1.68 76 4.499 0.034 0.005 
  N 1.70 1.64-1.76 2,270    
 Boat fishing Y 1.81 1.75-1.88 1,771 41.434 <0.001 0.027 
  N 1.37 1.24-1.49 608    
 Shore fishing Y 1.42 1.30-1.53 668 33.027 <0.001 0.021 
  N 1.81 1.74-1.88 1,711    
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Figure 2-1. Percent of resident (dark bar; x̄ = 1.36; σ = 1.52; n = 10,993), nonresident 

annual (light bar; x̄ = 1.68; σ = 1.55; n = 3,421), and nonresident temporary (moderate 

bar; x̄ = 1.71; σ = 1.51; n = 1,198) anglers stated angler satisfaction in 2011 (scale: -3 = 

very dissatisfied, -2 = moderately dissatisfied, -1 = slightly dissatisfied, 1 = slightly 

satisfied, 2 = moderately satisfied, and 3 = very satisfied). 
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Figure 2-2. Percent of resident (dark bar; x̄ = 0.77; σ = 0.95; n =14,739), nonresident 

annual (light bar; x̄ = 0.95; σ = 0.92; n = 3,421), and nonresident temporary (moderate 

bar; x̄ = 0.82; σ = 1.06; n = 2,438) anglers by stated rating of fishing quality in 2011 

(scale: -2 = very poor, -1 = poor, 0 = fair, 1= good, and 2 = excellent). 
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Figure 2-3. Resident (solid line with diamond marks) and nonresident annual (small 

dashed line with square marks) anglers’ 2011 fish harvested by levels of satisfaction. 
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Figure 2-4. Resident (solid line with diamond marks) and nonresident annual (small 

dashed line with square marks) anglers’ 2011 days fished by levels of satisfaction. 
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Figure 2-5. Resident (solid line with diamond marks) and nonresident annual (small 

dashed line with square marks) anglers’ 2011 ratings of fishing quality by levels of 

satisfaction. 
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Figure 2-6. Harvesters (dark bar) and non-harvesters (light bar) ratings of angler 

satisfaction by 2011 license group (harvesters took home at least one fish during the 

license year). 
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Figure 2-7. Significant satisfaction ratings by categorical responses (dark bar indicates 

angler fished the management region or performed the specific type of fishing, light bar 

indicates angler did not) to resource use measures on 2012 South Dakota Game, Fish and 

Parks surveys of resident anglers. 
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Figure 2-8. Resident male (dark bar) and female (light bar) angler ratings of 2011 

satisfaction. 
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Figure 2-9. Significant satisfaction ratings by categorical responses (dark bar indicates 

angler fished the management region or performed the specific type of fishing, light bar 

indicates angler did not) to resource use measures on 2012 South Dakota Game, Fish and 

Parks surveys of nonresident annual anglers. 
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Figure 2-10. NR annual 2011 satisfaction ratings by anglers who stated no (dark bar), yes 

(moderate bar), or unsure (light bar) when asked their intention to fish S.D. next year. 
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Figure 2-11. Significant satisfaction ratings by categorical responses (dark bar indicates 

angler fished the management region or performed the specific type of fishing, light bar 

indicates angler did not) to resource use measures on 2012 South Dakota Game, Fish and 

Parks surveys of nonresident temporary anglers. 
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Figure 2-12. Nonresident temporary 2011 satisfaction ratings by anglers who stated no 

(dark bar), yes (moderate bar), or unsure (light bar) when asked their intention to fish 

S.D. next year. 
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Chapter 3: Considerations for future South Dakota Game, Fish and Parks angler 

surveys 

 This brief chapter contains reference information relevant to future South Dakota 

Game, Fish and Parks angler surveys. The agency should continue internet surveys based 

on the methods outlined in the previous chapters and this supplementary information. 

The following information is intended to serve as a topical reference.   

 

Survey Weighting 
Vaske et al. (2011) weighted survey data to census values (e.g., age and sex) to 

increase survey data representativeness by applying known values to over and 

underrepresented groups within the population. Demographic values collected during 

license purchase are useful for weighting when survey results show certain groups are over 

or under represented (Vaske et al. 2008). Weighting is performed by dividing the 

population percentage exhibiting an attribute (e.g., male or female) by the percent of survey 

respondents expressing the attribute (Weight = Population % / Sample %; Vaske 2008, p. 

214).  

South Dakota Game, Fish and Parks internet survey data was weighted by age and 

sex using known parameters in 2011 and 2012 to increase sample representativeness. 

Weighting was performed by the same age groups for all four Nonresident licenses 

(Annual, Family, 3-Day and 1-Day; 16 to 30, 31 to 47, 48 to 65 and 66 to 99 year olds), 

the Resident Combination and Annual licenses (16 to 30, 31 to 47, and 48 to 99 year olds), 

and the Resident Senior Annual and Senior Combination licenses (64 to 74, and 75 to 99 

year olds). The Junior Combination license was omitted from age-weighting because only 

15 through 18 year olds can purchase this license.  
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 Weighting had little impact on survey data for most license types. The largest 

age-weighting influence observed was in the 2012 Senior Combination license; the 

internet survey comprised 87% of the younger group (ages 64 to 74) and 13% of the older 

group (ages 75+) compared to the parameter values of 79% for the younger group and 

21% for the older group (Tables 3-1 and 3-2). Internet survey data was assigned a weight 

of 0.91 for the younger age group and a weight of 1.55 for the older group (Table 3-1). 

After weighting, the percent of anglers fishing was reduced from 83.8% to 81.3% (Table 

3-2). Internet survey data for percent fishing was slightly reduced when age-weighting 

2011 Senior Annual (1.3%), 2012 Senior Annual (1.5%), and 2012 Senior Combination 

licenses (Table 3-2). This suggests older anglers were less likely to fish than younger 

counterparts in these senior licenses (i.e., ages 75+ compared to those between 64 and 74 

years old). Comparatively, sex-weighting exhibited even less influence on other survey 

measures suggesting the relationship of sex (or sex bias) with other survey measures was 

small (Tables 3-2 and 3-3). 

Weighting strategies can increase how representative survey data is to the study 

population (Vaske et al. 2011). Age (13 of 33; 39%) and sex (11 of 33; 33%) accounted 

for most of the significant comparisons between internet and mail surveys (Chapter 1). 

We hypothesized age-weighting internet data would influence survey representativeness 

given that internet usage declines with age (Lenhart 2005; Horrigan 2010). Weighting 

may be valuable to future agency surveys if respondent measures are related to age or 

sex. 

Survey Proportions   
 Each license varied in the percent of anglers completing Internet surveys, percent 

of anglers not providing email addresses (i.e., Coverage), and percent of anglers 
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providing email addresses but not actually completing Internet surveys (i.e., Response; 

Table 3-4). These percentages provide an important reference for comparing data with 

previous South Dakota Game, Fish and Parks angler surveys.  

 South Dakota Game, Fish and Parks sold nine different 2012 fishing licenses of 

varying popularity (207,337 licenses in total). The most common licenses were the 

Resident Annual (33%) and Resident Combination (22%). Other licenses included the 

Nonresident Annual (10%), Nonresident 3-Day (10%), Nonresident 1-Day (9%), 

Resident Senior Annual (6%), Resident Junior Combination (4%), Nonresident Family 

(4%), and Resident Senior Combination (2%). Angler survey data is summarized by 

license type to provide statistics for each of the parameters measured (Gigliotti and 

Henderson 2013a; Gigliotti and Henderson 2013b; Gigliotti and Henderson 2013c). 

Biases in survey estimates for popular licenses have more impact on statewide measures 

than less common licenses.  

 South Dakota Game, Fish and Parks licenses contribute unequally to estimates of 

statewide angling days (Table 3-5). This is in part due to differences in the popularity of 

licenses; Resident Annual and Resident Combination license holders contributed 

approximately 65% of 2011 and 2012 angling days in South Dakota (Table 3-5). For 

comparison, Nonresident Family license holders contributed approximately 4% of annual 

angling days (Table 3-5). However, there is also variation in days fished between 

licenses. Statewide days fishing is an annual performance measure for the South Dakota 

Game, Fish and Parks (SDGFP 2014).  

Percent Fishing Bias 
 The percent of licensees actually fishing is important for harvest estimates. 

Internet surveys, used exclusively to infer license parameters, may lead to overestimating 
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statewide harvest. The Resident Combination license provides an example to demonstrate 

a potential “percent fishing bias”; Internet survey results indicated 89.2% of 2012 

Combination anglers fished (Table 3-6). However, Response (84.2%) and Coverage 

(82.8%) surveys estimated lower percentages of 2012 anglers fished than the Internet 

survey (Table 3-6). This suggests that for some licenses Internet surveys actually 

overestimate the percentage of licensees fishing. Percent fishing estimates using Internet 

surveys and survey proportions are provided (i.e., weighting Internet, Coverage, and 

Response surveys by proportion of each in the specific license population; Table 3-7). 

Percent fishing biases for popular and/or non-temporary licenses have more impact when 

estimating annual harvest.  

Future Sampling 
 This study compared an Internet survey to two relatively small mail surveys. 

Questionnaires included filter questions which prevent individuals from answering 

irrelevant subsequent questions (e.g., harvest questions for licensees who did not fish 

during the license year). Due to filtering and item nonresponse, some questions received 

as few as 55 respondents. Future surveys should exceed 100 respondents for all questions 

(Brown 1991). Initial sample sizes of 400 would ensure adequate response provided 80% 

of anglers actually fish and at least 30% respond (Tables 3-5 and 3-8). Increased effort 

(i.e., repeated contacts) directed toward licenses with low response would also encourage 

reply. 

 South Dakota Game, Fish and Parks created a new license option for senior 

anglers in 2012 (offering only a Senior Annual license in 2011, to offering both a Senior 

Annual license and a Senior Combination license in 2012). The Senior Combination 

license therefore has only one year of survey data. This also reduces the applicability of 
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comparing population attributes for the 2012 Senior Annual license with previous Senior 

Annual populations because a portion of 2011 Senior Annuals subsequently purchased a 

2012 Senior Combination license. Thus, additional data is recommended before making 

inferences about these two senior populations.   
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Conclusions 
 Fisheries personnel perform angler surveys in part to provide measures of agency 

performance (Pollock 1994; SDGFP 2014). These performance measures are valuable for 

public involvement and evaluating the performance of agency programs (SDGFP 2014). 

Traditionally, this information is collected from anglers using relatively costly and labor-

intensive mail surveys. This research compared the precision of an Internet survey to mail 

surveys addressing coverage and nonresponse bias in the nine South Dakota Game, Fish 

and Parks angler populations. Few biases were observed between Internet and Coverage 

surveys (17%), as well as Internet and Response surveys (8%; Chapter 1). Most of these 

biases were age (39%) or sex (33%) measures. Age and sex is collected from anglers 

during license purchase; these parameters can be used to weight Internet survey data to 

adjust for potentially over or under represented demographic groups. Internet surveys will 

likely provide opportunities to expand understanding of anglers in fisheries management. 

However, the conclusions drawn from this study may not necessarily apply to other 

survey questions or study populations. 

Based on the results of this research, below is a brief list of considerations for 

South Dakota Game, Fish and Parks that could be utilized by other natural resource 

management agencies. 

– One advantage to online surveys compared to other means of contact is the 

opportunities for rich visual aids (Tourangeau 2004; Dillman et al. 2009). This 

means of contact could be used to disseminate information presented during 

South Dakota Game, Fish and Parks commission meetings, explain 

management techniques and initiatives, or provide reports relevant to specific 

user groups.  
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– Another opportunity available through email coverage is for collection of 

angler volunteered data to augment fisheries survey data (Gabelhouse and 

Willis 1986; De Jesus et al. 2009). De Jesus et al. (2009) observed angler-

volunteered data provided similar length distribution and catch trend 

information when compared to traditional creel surveys. 

– Although annual angler surveys require standardized methods to reduce 

potential biases during long-term sampling (Brown 1991), there are 

opportunities to explore higher resolution questions overlooked on annual 

surveys. One example is using online angler diaries to address trip-specific 

questions (Beardmore 2013). 

– There are many other ways to segment anglers relevant to fisheries 

management which could be addressed in future surveys (Hunt 2005; Martin 

and Pope 2011). Examples include water body type preferences or license 

buying recurrence (Connelly et al. 2013; Fedler and Ditton 2001). 

– Some agencies maintain databases with unique identifiers for each licensee 

(McFarlane et al. 2003). This has value for tracking participation and retention 

over time (Fedler and Ditton 2001). 

– This study addressed measures included in a statewide angler survey. Similar 

studies would be appropriate for other natural resource-related groups 

including public land users, citizens enrolled in land conservation programs, 

and hunters. 
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Table 3-1. Internet survey age-weighting values by license type and year. 
 
License Year Age group Population % Sample % Weight 
R. Combination 2011 16-30 0.233 0.152 1.5329 

 31-47 0.357 0.393 0.9084 
  47-99 0.410 0.455 0.9011 
 2012 16-30 0.235 0.154 1.5260 
  31-47 0.355 0.390 0.9103 
  47-99 0.410 0.456 0.8991 
R. Annual  2011 16-30 0.279 0.186 1.5000 

 31-47 0.359 0.385 0.9325 
  48-99 0.362 0.429 0.8438 
 2012 16-30 0.289 0.172 1.6802 
  31-47 0.359 0.389 0.9229 
  48-99 0.352 0.439 0.8018 
R. Sr. Annual 2011 64-74 0.636 0.836 0.7608 

 75-99 0.364 0.164 2.2195 
 2012 64-74 0.660 0.781 0.8451 
  75-99 0.440 0.219 2.0091 
R. Sr. Combination 2012 64-74 0.791 0.865 0.9145 

 75-99 0.209 0.135 1.5481 
NR. Annual 2011 16-30 0.154 0.106 1.4528 

 31-47 0.234 0.275 0.8509 
  48-65 0.431 0.501 0.8603 
  66-99 0.181 0.118 1.5339 
 2012 16-30 0.167 0.097 1.7216 
  31-47 0.235 0.258 0.9109 
  48-65 0.415 0.511 0.8121 
  66-99 0.183 0.134 1.3657 
NR. Family 2011 16-30 0.062 0.057 1.0877 

 31-47 0.350 0.376 0.9309 
  48-65 0.429 0.466 0.9206 

  66-99 0.159 0.101 1.5743 

 2012 16-30 0.073 0.054 1.3519 

  31-47 0.366 0.369 0.9919 
  48-65 0.412 0.470 0.8766 
  66-99 0.149 0.107 1.3925 
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Table 3-1 - Cont’d. Internet survey age-weighting values by license type and year. 
 

License Year Age group Population % Sample % Weight 
NR. 3-Day 2011 16-30 0.101 0.175 1.7327 
  31-47 0.357 0.304 0.8515 
  48-65 0.446 0.379 0.8498 
  66-99 0.096 0.142 1.4792 
 2012 16-30 0.114 0.181 1.5877 
  31-47 0.347 0.300 0.8646 
  48-65 0.407 0.370 0.9091 
  66-99 0.111 0.149 1.3423 
NR. 1-Day 2011 16-30 0.177 0.247 1.3955 

 31-47 0.351 0.310 0.8832 
  48-65 0.395 0.344 0.8709 
  66-99 0.077 0.099 1.2857 
 2012 16-30 0.158 0.288 1.8228 
  31-47 0.354 0.308 0.8701 
  48-65 0.413 0.320 0.7748 
  66-99 0.075 0.084 1.1200 
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Table 3-2. Age-weighted and sex-weighted Internet survey data (only including observed statistically significant measures 

from comparisons with either mail survey). 

   Unweighted 
Internet data

Sex-weighted  Age-weighted 
License Year Variable Mean SD  Mean SD 
R. Combination 2011 Age 44.9 44.9 12.0  42.4 12.9 

2012 Age 44.8 44.8 12.2  44.8 13 
  Sex1 94.9 94.6   94.7  
R. Annual 2011 Sex1 74.1 74.1   73.7  

2012 Sex1 66.4 66.4   66.1  
R. Jr. Combination 2011 Sex1 87.2 87.2   87.2  

2012 Sex1 80.4 80.4   80.3  
  Boat fishing2 67.2 67.0   66.8  
R. Sr. Annual 2011 Age 70.3 70.3 4.4  71.5 5.0 

 Sex1 90.6 82.9   90.9  
 Fishing 88.9 88.1   87.6  

 2012 Age 71.0 71.0 5.0  72.4 5.4 
  Sex1 80.3 80.3   82.1  
  Fishing 89.9 89.2   88.4  
  Boat fishing2 71.3 71.1   70.7  
R. Sr. Combination 2012 Age 69.8 69.7 4.3  70.8 4.7 

 Fishing 83.8 82.6   81.3  
NR. Annual 2012 Age 51.1 50.9 14.0  48.9 15.2 

 Sex1 93.8 88.3   93.3  
NR. Family` 2011 Age 49.8 49.8 12.3  51.7 13.2 

 Boat fishing2 83.5 82.0   83.0  
 2012 Age 50.0 50.1 12.2  50.0 12.2 
NR. 3-Day 2011 Age 48.2 48.2 13.4  46.1 14.4 

2012 Age 48.6 48.5 14.0  46.3 14.9 
  Sex1 94.2 89.1   93.8  
NR. 1-Day 2011 Sex1 89.3 89.3   89.3  

1 Reported as percent of male anglers.         2 Measures from license holders who fished > 0 day(s) during the year. 
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Table 3-3. Internet survey sex-weighting values by license type and year. 
 
License Year % Female 

Population
% Female 

Sample  
Female 
Weight 

% Male 
Population

% Male 
Sample  

Male 
Weight 

R. Combination 2011 0.064 0.047 1.3535 0.936 0.953 0.9826 
 2012 0.067 0.051 1.3231 0.933 0.949 0.9826 
R. Annual 2011 0.330 0.259 1.2730 0.670 0.741 0.9046 
 2012 0.350 0.336 1.0418 0.650 0.664 0.9788 
R. Jr. Combination 2011 0.180 0.128 1.4094 0.820 0.872 0.9399 
 2012 0.198 0.196 1.0110 0.802 0.804 0.9973 
R. Sr. Annual 2011 0.190 0.094 2.0195 0.810 0.906 0.8942 
 2012 0.261 0.197 1.3230 0.739 0.803 0.9208 
R. Sr. Combination 2012 0.026 0.028 0.9198 0.974 0.972 1.0023 
NR. Annual 2011 0.102 0.073 1.3972 0.898 0.927 0.9687 
 2012 0.111 0.062 1.7952 0.889 0.938 0.9474 
NR. Family 2011 0.060 0.059 1.0212 0.940 0.941 0.9987 
 2012 0.0598 0.049 1.2189 0.940 0.951 0.9887 
NR. 3-Day 2011 0.097 0.057 1.7056 0.903 0.943 0.9573 
 2012 0.101 0.058 1.7347 0.899 0.942 0.9548 
NR. 1-Day 2011 0.146 0.107 1.3661 0.854 0.893 0.9561 
 2012 0.151 0.119 1.2681 0.849 0.881 0.9638 
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Table 3-4. Percent of anglers within each survey group by license type and year.  

 2011 2012 2011 2012 2011 2012 
License Response1 Internet2 Coverage3 
R. Combination 48.3 49.6 25.2 23.8 26.5 26.5 
R. Annual 33.3 33.5 7.4 7.7 59.3 58.8 
R. Junior Combination 47.5 42.1 4.7 9.2 47.8 48.6 
R. Senior Annual 22.1 18.3 10.4 8.4 67.5 73.3 
R. Senior Combination4 -- 32.2 -- 22.2 -- 45.6 
NR. Annual 23.6 24.2 14.3 13.1 62.1 62.7 
NR. Family 25.9 27.7 19.1 18.0 54.9 54.3 
NR. 3-Day 16.8 18.1 8.3 9.1 74.9 72.8 
NR. 1-Day 13.1 13.8 5.4 5.7 81.5 80.5 
1Anglers providing email addresses but not completing online surveys 
2Anglers providing email addresses and completing online surveys 
3Anglers not providing email addresses 
4 New license in 2012 
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Table 3-5. Estimated days fished (95% CI) using either Internet survey data or survey 

proportions for each license type and year1. 

  Survey weighted  Internet sample  
License Year Lower CI Upper CI Lower CI Upper CI 
R. Combination 2011 611,796 953,979 691,686 722,428 
 2012 634,357 958,251 745,177 782,230 
R. Annual 2011 588,071 1,097,279 956,202 1,029,756 
 20122 691,244 1,092,474 1,147,545 1,232,791 
R. Junior Combination 2011 71,731 149,093 93,441 130,108 
 2012 115,754 207,619 108,279 134,157 
R. Senior Annual 2011 151,569 295,871 227,157 316,294 
 2012 143,375 247,150 195,290 231,233 
R. Senior Combination3 2012 77,643 111,273 84,288 97,458 
NR. Annual 2011 126,686 199,343 150,093 164,808 
 2012 163,159 222,282 192,923 208,672 
NR. Family 2011 60,086 86,974 72,578 81,815 
 2012 72,288 103,165 80,560 89,247 
Totals 2011 1,609,939 2,782,539 2,191,157 2,445,209 
 2012 1,897,820 2,942,214 2,554,062 2,775,788 
1Does not include Nonresident 3-Day and 1-Day licenses 
2Denotes statistical significance  
3 New license in 2012 
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1Anglers providing email addresses but not completing online surveys 
2Anglers providing email addresses and completing online surveys 
3Anglers not providing email addresses 
4 New license in 2012 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3-6. Mean annual difference in percent fishing by survey and license type. 
 

 2011 2012 2011 
License Response1 Internet2 Coverage3 
R. Combination 85.1 84.8 88.52 89.22 81.12 82.82 
R. Annual 92.71 92.9 97.51 96.1 94.8 92.7 
R. Jr. Combination 77.6 87.0 78.9 83.4 80.0 90.8 
R. Sr. Annual 76.61 79.01 88.91,2 89.91,2 74.22 76.82 
R. Sr. Combination4   -- 77.11   -- 83.81,2   -- 73.42 
NR. Annual 97.5 96.4 98.5 98.3 98.1 96.9 
NR. Family 94.51 98.1 98.41 98.6 96.7 98.7 
NR. 3-Day 97.8 97.8 97.7 97.4 100 99.4 
NR. 1-Day 95.2 96.7 97.8 96.9 100 97.4 
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Table 3-7. Percent of anglers fishing estimated using either Internet survey data or 

survey proportions for each license type and year. 

 2011 2012 2011 2012 
License      Internet    Proportions 
R. Combination 88.5 89.2 84.9 85.2 
R. Annual 97.5 96.1 94.3 93.0 
R. Jr. Combination 78.9 83.4 78.8 88.4 
R. Sr. Annual 88.9 89.9 76.3 78.3 
R. Sr. Combination1   -- 83.8   -- 76.9 
NR. Annual 98.5 98.3 98.0 97.0 
NR. Family 98.4 98.6 96.4 98.5 
NR. 3-Day 97.7 97.4 99.4 98.9 
NR. 1-Day 97.8 96.9 99.3 97.3 
1 New license in 2012     
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Table 3-8.  Percent of distributed surveys to which anglers replied by survey and  
 
license type. 
 

 2011 2012 20121 2011 2012 2011 2012 
License Response Internet Coverage 
R. Combination 47.7 42.8 38.0 38.7 36.4 57.3 49.3 
R. Annual 36.9 30.2 40.4 23.0 21.4 36.9 37.8 
R. Junior Combination 29.6 34.7 28.1 15.9 19.7 29.3 31.4 
R. Senior Annual 78.2 69.2 64.4 46.5 38.3 70.3 69.6 
R. Senior Combination2 -- 69.4 68.4 -- 46.1 -- 76.2 
NR. Annual 60.5 49.1   -- 43.6 40.1 60.3 61.3 
NR. Family 56.4 52.9   -- 44.9 41.8 63.2 57.2 
NR. 3-Day 45.4 45.2   -- 39.0 39.0 48.9 52.9 
NR. 1-Day 44.9 36.1   -- 33.8 32.2 42.7 37.0 
1Denotes response rates for mailed 2012 resident Internet Use survey 
2 New license in 2012 
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                                                                                       Office of Research/Human Subjects Committee 
 SAD Room 124 
 Box 2201 SDSU 
 Brookings, SD 57007 
 
 
To:  Larry Gigliotti, Department of Natural Resource Management 
 
Date:  January 4, 2012 
 
Project Title: Evaluating the value of the Internet for the collection of scientific data 

(use, harvest and attitudes) from anglers 
 
Approval #: IRB-1201001-EXM 
 
 
Thank you for taking such care in completion of the request and research protocol.  This 
project is approved as exempt human subjects’ research.  The basis for your exempt 
status from 45 CFR 46.101 (b) is: 
 
(2) Research involving the use of educational tests (cognitive, diagnostic, aptitude, 
achievement), survey procedures, interview procedures or observation of public behavior, 
unless: 
(i) information obtained is recorded in such a manner that human subjects can be 
identified, directly or through identifiers linked to the subjects; and (ii) any disclosure of 
the human subjects' responses outside the research could reasonably place the subjects at 
risk of criminal or civil liability or be damaging to the subjects' financial standing, 
employability, or reputation. 
 
If there are any unanticipated problems involving risks to subjects or others, or changes 
in the procedures during the study, contact the SDSU Research Compliance Coordinator. 
At the end of the project please inform the committee that your project is complete. 
 
If I can be of any further assistance, don’t hesitate to let me know. 
 
Sincerely, 

Norm 

Norman O. Braaten 
SDSU Research Compliance Coordinator 


