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EXTENDED ABSTRACT 

Recreational fisheries have received increasing recognition of its importance in terms of its social (Wilde et al. 1996, 

Hickley and Tompkins 1998), economic (Hutt et al. 2012) and ecological functions and impacts (Coleman et al. 2004, 

McPhee et al. 2002). Coupled with the inherent diffuseness of access and diversity of users, recreational fisheries manage-

ment must be viewed as a complex socioecological system. As such, managers are in need of possessing an in-depth 

understanding of both the fisheries resources in question and the users that access those resources (Ward et al. 2013). 

Biophysical data and dynamics relevant to understanding the natural history of target species are relatively well understood 

and incorporated in decision support models for fisheries management (Hillborn and Walters 1992). By comparison, data 

concerning the demographics, preferences, and motivations of recreational anglers are just beginning to be integrated into 

natural resource management decisions (Fenichel et al. 2012).  

Obtaining human dimensions data on a scale applicable to fisheries management agencies has been a challenge for 

researchers and managers. Traditionally, these data have been collected through mail-back surveys which are completed and 

returned by respondents from the target population. Survey instruments of this type have been essential tools for gathering 

socio-demographic and managerial preference data relevant to fisheries managers. However, recent trends across social 

science disciplines employing similar survey methodologies show a precipitous decline in response rates (Connelly et al. 

2003, Stoop et al. 2010, Kreuter 2013). To alleviate the increasing disutility of traditional surveys some researchers have 

begun to utilize mixed-mode survey designs (Dillman 2000, Diment and Garret-Jones 2007, Dillman et al. 2009) which 

show potential to more efficiently improve response rates and generate reliable data. Yet, a trade-off exists in their ability to 

reach representative populations with significant difference observed in data collected by various survey methods (Babbie 

1998, Dillman 2000).  

A recent review of mail versus online survey mode responses indicated education and income to be more influential in 

mode selection than age (Sexton et al. 2011) and non-response and response tend to be similar across mail versus online 

survey modes (Lesser et al. 2011). Additionally, a large body of literature focusing on survey efficacy and evaluation 

illustrates mixed-mode survey methodologies provide an effective solution to declining response rates (Vaske 2011). As 

such and in collaboration with the Texas Parks and Wildlife Department (TPWD), a Statewide Survey of Licensed Anglers 

was conducted to:  

i) Provide insight on the success of different modes of survey administration as evidenced by response rates and  

ii) Better understand response-biases associated with different modes of survey administration as evidenced by 

composition of licensed Texas anglers, i.e., socio-demographics, avidity, and managerial preferences. 

 

The statewide survey conducted in 2012 was administered to a stratified random sample of the previous year’s licensed 

Texas anglers in three modes of response; mail-only (n = 4000), email-only (n = 4000), and mixed-mode (participants could 

respond via email or mail-back; n = 1000). The survey also obtained data related to angler’s:  

i) Constraints to participating,  

ii) Satisfaction with their angling experience,  

iii) Motivations for angling,  

iv) Management preferences, and  

v) Socio-demographic characteristics. 

 

Effective response rates varied across treatments ranging from 63.4% for mixed-mode (n = 640), 29.9% for email-only 

(n = 2685), and 20.0% for the mail-only (n = 3486). Utilizing a multinomial logistic regression null-model (null = mail-

only) approach, which assumes each mode of response contains a representative sample of anglers, we compared selected 

socio-demographics indicators; avidity, and managerial preferences across treatments. Results indicated significant 

differences in gender, income, and race across survey modes. Mail-only methods tended to elicit a higher proportion of 
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respondents who were situated in lower income brackets, 

female, African-American, and considered angling to be 

their most important activity. In contrast, limited differ-

ences were observed across treatments in relation to 

angler’s avidity and managerial preferences. Proportional-

ly, mail-only respondent’s tended to place greater im-

portance on being with family or experiencing new and 

different things whereas the importance of being with 

friends was proportionally higher in mixed-mode and email

-only respondents.  

Our results lend credence to the ability of mixed-mode 

survey methods to buoy declining response rates related to 

mail-back surveys. We obtained a satisfactory 63.4% 

response rate from mixed-mode surveys in comparison to 

only 29.9% and 20.0% for email-only and mail-only 

surveys, respectively. They also indicate that the generali-

zability of data obtained through survey methods is 

dependent upon the survey mode and its capacity to 

accurately represent the population from which samples are 

drawn. We observed limited disparity among mixed-mode 

and email-only surveys while the mail-only survey tended 

to be biased towards a sample that considered angling their 

most important activity, had lower income, and contained a 

significantly higher proportion of female and African 

American anglers. This finding indicates that our mixed-

mode and email-only surveys were not effective in 

garnering responses from traditionally underrepresented 

populations of lower income individuals, females, and 

African-Americans.  

For managers, our results illustrate the need to 

consider the efficacy of specific survey methods in 

attempts to obtain sufficient and representative data 

intended to inform fisheries management. Integrating 

surveys methods can broaden the managerial perspective 

and lessen uncertainty in the decision making process.  By 

understanding the diverse needs of anglers, managers are 

positioned to make informed decisions, rules and regula-

tions, and understand how specific users could be affected 

by policy. However, as a caveat, this only extends to 

information from an unbiased sample, that is, one which 

accurately reflects the diversity within the population. 

Generally, the surveys we received from anglers reflect 

populations with few differences in terms of managerial 

preferences and avidity. However, when coupled with 

response rates the generalizability becomes limited 

considering the proportion of the sample that did not 

respond. Furthermore, significant socio-demographic 

differences were observed among survey modes and email-

only and mixed-mode tended to underrepresent already 

underrepresented populations of Texas anglers. Future 

research should consider utilizing mixed-mode survey 

methods as a viable alternative to traditional survey 

methods while also being aware of its limitations to 

represent a population. Management agencies may have to 

consider public awareness campaigns to make resource-

users aware of the importance and utility of surveys in 

resource management.  

LITERATURE CITED 
Babbie, E. 1998. The Practice of Social Research (8th ed.). Wadsworth., 

Belmont, California USA. 

Coleman, F.C., W.F. Figueira, J.S. Ueland, and L.B. Crowder. 2002. The 
impact of United States recreational fisheries on marine fish 

populations. Science 305:1958-1960. 

Connelly, N.A., T.L. Brown, and D.J. Decker. 2003. Factors affecting 
response rates to natural resource-focused mail surveys: empirical 

evidence of declining rates over time. Society & Natural Resources 

16(6):541-549. 
Dillman, D.A. 2000. Mail and Internet Surveys: The Tailored Design 

Method. John Wiley, Hoboken, New Jersey USA. 

Dillman, D.A., G. Phelps, R. Tortora, K. Swift, J.  Kohrell, J.  Berck, and 
B.L. Messer. 2009. Response rate and measurement differences in 

mixed-mode surveys using mail, telephone, interactive voice 

response (IVR) and the Internet. Social Science Research 38(1):1-
18. 

Diment, K. and S. Garret-Jones. 2007. How demographic characteristics 

affect mode preference in a postal/web mixed-mode survey of 
Australian researchers. Social Science Computer Review 25:420-

427. 

Fenichel, E.P., J.K. Abbott, and B. Huang. 2012. Modeling angler 
behavior as part of the management system: synthesizing a multi-

disciplinary literature. Fish and Fisheries 14:137-157. 

Hickley, P. and H. Tompkins (eds.). 1998. Recreational Fisheries: Social, 
Economic, and Management Aspects. Wiley-Blackwell, London, 

England. 

Hillborn, R. and C.J. Walters. 1992. Quantitative Fisheries Stock 
Assessment: Choice, Dynamics, and Uncertainty. Chapman Hall, 

New York, New York USA. 

Hutt, C.P., K.M. Hunt, S.F. Steffen, S.C. Grado, and J.E. Miranda. 2012. 
Economic values and regional economic impacts of recreational 

fisheries in Mississippi reservoirs. North American Journal of 

Fisheries Management 33(1):44-55. 
Kreuter, F. 2013. Facing the nonresponse challenge. Annals of the 

American Political and Social Science 645:23-35. 

Lesser, V.M., D.K. Yang, and L.D. Newton. 2011. Assessing hunters' 
opinions based on a mail and a mixed-mode survey. Human 

Dimensions of Wildlife 16(3):164-173. 

McPhee, D.P., D. Leadbitter, and G.A. Skilleter. 2002. Swallowing the 
bait: Is recreational fishing in Australia sustainable? Pacific 

Conservation Biology 8(1):40-51. 

Sexton, N.R., H.M. Miller, and A.M. Dietsch. 2011. Appropriate uses and 
considerations for online surveying in human dimensions research. 

Human Dimensions of Wildlife 16(3):154-163. 

Stoop, I., J. Billiet, A. Koch, and R. Fitzgerald. 2010. Improving Survey 
Response: Lessons Learned from the European Social Survey. John 

Wiley and Sons, West Sussex, England. 

Vaske, J.J. 2011. Advantages and disadvantages of internet surveys: 
Introduction to the special issue. Human Dimensions of Wildlife 16

(3)149-153. 
Ward, H.G.M., M.S. Quinn, and J.R. Post. 2013. Angler characteristics 

and management implications in a large, multistock, spatially 

structured recreational fishery. North American Journal of Fisheries 
Management 33(3):576-584. 

Wilde, G.R., R.B. Ditton, S.R. Grimes, and R.K. Riechers. 1996. Status of 

human dimensions surveys sponsored by state and provincial 
fisheries management agencies in North America. Fisheries 21

(11):12-17. 

 
 


