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EXECUTIVE SUMMARY
This technical report discusses a study of federal, regional, and state officials’ experiences with volunteer 

river herring monitoring programs. Federal and regional officials were interviewed along with state 

officials from Maine, Massachusetts, and New Hampshire. We summarize interview results from state 

managers (n = 6) and federal and regional managers (n=3). In the concluding remarks we offer a set of 

recommendations to consider for those involved in river herring monitoring and management. 

KEY FINDINGS

Perceptions of Citizen Involvement in River Herring Monitoring

 State, federal, and regional managers believe citizen involvement is beneficial in terms of river 

herring management.

 There are mixed opinions on whether or not citizen initiatives are efficient modes of collecting 

river herring data. An economic study could be conducted to examine and evaluate current and 

alternative program effectiveness.

Perceptions of Citizen Science Data

 State and federal officials understand that citizen science data is not always accurate or 

appropriate for making certain decisions. Thus, managers screen the data prior to using it. Some 

data is discarded if it does not meet specific criteria, while other data is included in a range of 

management decisions.

 State and federal managers’ trust in volunteer-generated data begins with their relationship with 

the volunteer coordinator or state official, respectively.

 Some citizen science counts are used in coastwide stock assessments. Publicizing data use in 

management decisions to volunteer programs may strengthen volunteer participation and 

willingness to improve data quality.

Data Needs

 State, federal, and regional officials would like to see more river herring count data collected that 

adheres to the standard protocols and statistical models (e.g. Nelson’s Sampling Guide for River 

Herring Run Estimation, 2006).

 Officials noted that collecting more environmental data, including water levels, rainfall, fry 

emigration rates and nursery-based information, such as the distribution of river herring 

spawning range per system, may be useful for better understanding the fishery.

Methods and Standardization

 State, federal and regional officials believe there should be a general standardization of 

monitoring methods, as long as the methods are established per type of monitoring method and 

can be adjusted to accommodate the configurations and characteristics of the site, run timing, 

and program.

 The Atlantic States Marine Fisheries Commission was identified as a leading organization for 

establishing standardized methodologies.
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Boundary Organizations

 State, federal, and regional officials value boundary organizations’ (e.g., River Herring Alliance in 

Massachusetts and Alewife Harvesters of Maine in Maine) role in river herring monitoring efforts. 

These organizations should continue to be supported and valued in river herring fishery 

management.

 Boundary organizations could strengthen their leadership roles in volunteer training and protocol 

adherence with the support of state and federal agencies.
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INTRODUCTION
This technical report contributes to a study on volunteer river herring monitoring programs and the use of

monitoring data in river herring management in Maine (ME), Massachusetts (MA), and New Hampshire 

(NH). In this report, we summarize research findings from interviews with state, regional, and federal 

managers involved in river herring monitoring, management, and restoration. We conducted interviews 

with managers from ME, MA, and NH, with a representative from the Atlantic States Marine Fisheries 

Commission (ASMFC), Technical Committee, and with representatives from the National Oceanographic 

and Atmospheric Administration (NOAA). We discussed their use of data in river herring management 

decision-making, their perceptions of and use of citizen science data, and their opinions on methods for 

collecting data on river herring and river herring habitats in general. In the concluding section of the 

report, we offer a set of recommendations for managers and citizen science programs. Interview data 

summarized in this report includes interviews conducted between February 2015 and September 2015. 

We focused on citizen science monitoring efforts partially because past research documents that data 

generated from citizen scientists may help ecologists understand long-term trends at local and global 

scales (Miller-Rushing, Primack, & Bonney 2012), and involving citizen scientists in research provides a 

means for engaging the public in and educating them about scientific research and their environment 

(Dickinson et al 2012). Natural resource focused collaborative projects require that different types of 

knowledge about a resource be brought to bear in the research process. Respecting the need for different

voices in the research partnership is especially important when co-management is a goal, partly because 

successfully combining traditional ecological knowledge (i.e., harvester knowledge) with scientific 

knowledge has been shown to promote partnerships, community consensus, strengthen social learning 

and build trust (Berkes 2009). We studied manager perceptions and use of citizen science data in river 

herring management decisions because decision-making about the fishery at the state and federal level 

directly impacts actions in our local communities, and vice-versa. In addition, one of the goals of these 

citizen science efforts is to contribute to managing the fishery. Understanding the ways the data is used, 

and identifying opportunities to improve data collection, is important for citizen science program 

management.

The objectives of the state, regional, and federal manager interview portions of this study are to:

1. Investigate the kinds of data used in decision-making about river herring management in ME, MA,

 NH, and regionally, with a special focus on citizen science data;

2. Understand managers’ roles in and perceptions of citizen science programs and data collection;

3. Identify opportunities for strengthening citizen science data collection and use, and

4. Facilitate the exchange of ideas and resources between individuals involved in river herring 

monitoring and management.

STUDY DESIGN AND METHODS
We gathered data through individual interviews with state, regional, and federal managers involved in 

river herring monitoring, management, and restoration. In total, we interviewed nine managers, two from
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ME, three from MA, one from NH, two from NOAA, and one from ASMFC. We conducted face-to-face or

phone interviews. With the exception of one interview, during which we experienced a technology 

malfunction, all interviews were digitally recorded and transcribed verbatim. In addition, extensive notes 

were typed during phone interviews, thus capturing syntax and context of the discussion. In this way, 

most of the relevant data was captured for the interview where we experienced technical difficulty.

When analyzing the data, researchers looked for specific themes related to data use, decision making, 

citizen science data perceptions, and monitoring methods (Creswell, 2007). Researchers also identified 

themes in the data that emerged through the interviews and were not pre-identified during the interview 

protocol development process. Data analysis and interpretation are available in the results and 

recommendations sections of the report. To conduct the coding, each interview transcript was reviewed, 

analyzed, and coded. 

The state, regional, and federal manager interviews followed a survey of citizen scientists involved with 

volunteer monitoring programs (N = 176) conducted in winter 2015 (Smith, Bieluch & Willis, 2015) and 

interviews with 19 volunteer monitoring program coordinators in summer 2014 (Bieluch, Smith & Willis, 

2015). In addition, the interviews followed 30 interviews conducted in summer 2013 with 14 river herring 

harvesters in Maine, eight Maine municipal officials, two managers and scientists from the Maine 

Department of Marine Resources (ME DMR), four individuals involved in river herring restoration projects 

in Maine, and six members of the Board of Directors for Alewife Harvesters of Maine (AHM). The 

interviews from summer 2013 were conducted as part of a visioning process for AHM and as part of the 

groundwork for studying volunteer monitoring programs in ME and MA (Bieluch & AHM Board of 

Directors, 2014). These interviews helped us understand how the fishery operated in Maine and 

connected us to key stakeholders working in the fishery, thus helping us design appropriate interview 

questions for our study. In addition, the interviews followed three focus groups conducted in January and 

February 2013 that involved citizens and local managers involved in the river herring industry in Maine 

(Cournane & Glass, 2014). Through the focus groups, researchers from the University of New Hampshire 

and members of AHM Board gathered baseline data about the Maine alewife fishery. The summary report

of the focus groups is available online: 

http://northeastconsortium.net/pdfs/140322_Summary_Alewife_Focus_Groups_FINAL.pdf. See Appendix

A for a detailed description of the study design and methods.

RESULTS

STATE MANAGER INTERVIEWS

Benefits of Citizen Science River Herring Monitoring Programs

Broadly, state managers’ perceptions of the benefits of citizen science monitoring programs can be 

categorized into two groups: resource awareness and monitoring capacity. Resource awareness was 

described as a general increase in volunteer stewardship of river herring and river herring habitat through 

participation in a monitoring program. Managers emphasized that increased awareness of the resource 
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can help public relations surrounding and support for management decisions. For example, one state 

manager commented,

“So the advantages are getting people connected to their river, the fish and the river, the 

ecosystem around it. A lot of the volunteers that we work with, it is a whole new light on the … 

the osprey eating the fish and whole cycle. I think that is a really important piece that shouldn’t 

be downplayed. And I think that it does collect, you know, depending, on what the goal is, it can 

collect data to a certain degree of error”. 

In terms of monitoring capacity, state managers noted that citizen science programs help them collect 

more data than they could collect without the volunteer programs. One interviewee stated,

“They’re going to be able to cover a far greater range of runs than just the biologists are, because 

every one of our agencies is understaffed. So regardless of the data quality, you end up having the

data where you would not have had it before.”

Disadvantages of Citizen Science River Herring Monitoring Programs

Noted disadvantages of citizen science monitoring programs included: poor count slot coverage resulting 

in unrepresentative samples (i.e., sample collection is not randomized) and inaccurate data. One state 

official described a situation when volunteer counters tended to count only when the fish were running or

when the weather was good, resulting in some fish not being counted due to lack of count slot coverage. 

Another state official described a scenario when his/her colleague was observing volunteer counters 

counting perch as river herring, yielding inaccurate data.

Another disadvantage identified by two state officials is the potential for increased poaching because of 

public awareness of the run.

Use of and Need for Citizen Science Data

Use

Citizen science generated river herring counts are used in concert with a wide range of data collected by 

state biologists and other trained professionals. For example, volunteer counts can be combined with 

counts collected at the state level using electronic counters, video-monitoring equipment or trap counts. 

They are also useful for collecting biological metrics, such as scale samples.

State officials are strict about the data they use when making site or regional assessments, needing it 

conform to specific requirements. Nelson’s (Sampling Guide for River Herring Run Estimation, 2006) 

estimation approach is often preferred by managers to gross estimations of run size based on unbounded 

haphazard or systematic counts. Nelson divides a day into blocks, randomizing count periods within those 

blocks of time. This more appropriately weights high migration and low migration periods during the day. 

One state official noted during a discussion of Nelson’s statistical model, “if a counting group didn’t have a

proper statistical design, we threw it out, because you can’t, you don’t really know what you are 

measuring if it does not have a proper design.”
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Managers indicated that data quality is determined by evaluating a count’s adherence to the data 

collection protocol based on Nelson’s or a similar model. With that said, according to one state official, 

volunteer visual count data are rarely useless. At the very least, the data provides presence or absence 

information. And, according to another state official, if a volunteer group follows the Nelson method,

their data is usually considered beyond anecdotal information. 

Beyond using volunteer count data, of sufficient quality, in the decision-making and management process,

the most basic function of count data is providing feedback to volunteer groups. State officials can use the

information to explain to volunteer groups how they can increase the quality of their data. As state above,

these data also can be used in presence-absence assessments of river herring. At the next higher level of 

use, the data may be used as a relative index for the river through time. Finally, the data may be as a 

relative index for the region by comparing the data from one system to another. In fact, three state 

officials mentioned citizen science generated data is used in regional trend analyses. Other uses identified

by interviewees included measuring the effects of restoration efforts (e.g., culvert replacements or fish 

ladder renovations) and contributing to the determination of whether a run can be sustainably harvested.

Two state level officials noted that some volunteer river herring count data can be included in coast wide 

assessments, again, if it is of sufficient quality. One representative estimated that, depending on the year, 

of the 12 count sites located in one region, two to four of them can be used in the stock assessment.

Of the sample states, New Hampshire relied on citizen river herring counters the least. Multiple factors 

contribute to this being the case. For example, New Hampshire state officials have primarily relied on 

electronic Smith Reuter counters for at least the last twenty years. At some sites the fish are counted by 

hand but other than that, hand counts are only employed to check the accuracy of the electronic 

counters.  And according to state officials, New Hampshire has a longstanding, high-quality river herring 

migration data set of its run population, one that is relied on by ASMFC to conduct their stock assessment.

Conveniently, the states runs are located in close proximity to one another. As the New Hampshire official

explained, it requires about ten hours to visit all the count sites. Comparing those time requirements of 

Maine and Massachusetts, it is reasonable to say New Hampshire is geographically advantaged when it 

comes to state officials monitoring river herring migrations.

In terms of resources, New Hampshire does not actively coordinate volunteer river herring monitoring 

programs. There seems to be a few sub-reasons contributing to this river herring management approach. 

One reason is that volunteers have stood up upper-level officials in the past. Another is that the state 

officials find it difficult to align volunteer participation when the fish are actually there to be counted; 

some of the New Hampshire sites are very contracted in terms of passage frequency, meaning most of the

fish migrate to their spawning habitat over the course of very few days. However, it is important to note 

that New Hampshire currently works with volunteers and in fact offers a volunteer tab on their state 

website for volunteers to select to inquire participation opportunities. New Hampshire does collaborate 

with the Salmon Falls River Monitoring Program.

Overall, managers indicated that volunteer river herring counts are considered in decision-making at the 

state-level, with the decisions and analyses the data informs dependent on data quality.
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Needs

State officials noted many different data needs. The majority discussed needing more ecological data. 

Two state officials indicated that more information on legal and illegal harvest rates would be beneficial. 

Desired ecological data included: more rainfall data to correlate with emigration passage frequency, 

water and air temperature, and nursery habitat based data (e.g., distribution of river herring spawning 

range per system). For example, one state official mentioned needing,

“more data collected on the dispersal patterns of river herring throughout the water system. 

Volunteer counts are usually conducted at the primary drainage area, and to better understand 

survival, understanding river herring range of spawning [and] other water quality characteristics, 

could be used to shed some light on the status of the stock beyond abundance.”

One state representative noted the effects of river herring on water quality characteristics could be 

further examined, and another state official mentioned that comparing all available methods all at one 

site could yield useful information for determining the appropriate monitoring methodology per site.

Perceptions of and Trust in Citizen Science Data

Perceptions

State managers shared similar perceptions of citizen science data. For example, most officials stated that 

data quality depends on the individual volunteer groups and how that group understands and adheres to 

the data collection protocol that supports a specific statistical model (e.g., Nelson’s model). There was 

some dissention among officials about the assumptions made by the statistical model that is typically 

used in volunteer counts. Specifically, one state official noted that the Nelson methodology was based on 

a theoretical fish passage distribution that does not necessarily reflect the reality of river herring passage 

for every site. To demonstrate his/her concern, s/he provided an example comparing a volunteer visual 

count to a state level video count. The official explained that the volunteer group conducting the visual 

counts undercounted the fish; the volunteer group counted about 24% of what was accounted for on the 

video by state researchers.

Trust in Citizen Science

As mentioned in prior sections, state officials tend to base their trust in citizen science data on volunteers’ 

adherence to a specific data collection protocol, and trust is often assessed on a “case-by-case basis,” as 

one state official stated. Another state official stated, “I think that there is value in volunteer data, and 

there might be some caveats with it, but it can probably be used for something.” The same official noted, 

“Do I trust it, yes, but am I going to trust it for a specific thing, maybe not.” Thus, participant comments 

demonstrate that trust in data is nuanced and influenced by the specific cases and intended use of the 

data. 

Different factors that influence data quality were mentioned as well, including volunteer counters 

“motivations”, in addition to “the amount of oversight” and the history of the relationship between the 

leadership (e.g., state official or program coordinator) and volunteer counters.
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Of the states represented in the study, New Hampshire relied on citizen river herring counters the least. 

Multiple factors contribute to this being the case. New Hampshire state officials have relied on electronic 

Smith Root counters for at least the last twenty years. At some sites the fish are counted by hand, but 

primarily to check the accuracy of the electronic counters.  And according to state officials, New 

Hampshire has a longstanding, high-quality river herring migration data set of its run population, one that 

is relied on by ASMFC to conduct their stock assessment. Conveniently, the state’s runs are located in 

close proximity to one another. As the New Hampshire official explained, it requires about ten hours to 

visit all the count sites. Comparing those time requirements to Maine and Massachusetts, it is reasonable 

to say New Hampshire is geographically advantaged when it comes to state officials monitoring river 

herring migrations.

In terms of resources, New Hampshire does not actively coordinate volunteer river herring monitoring 

programs. One reason is that volunteers have stood up upper-level officials in the past. Another is that 

the state officials find it difficult to align volunteer participation when the fish are actually there to be 

counted; at some of the New Hampshire sites most of the fish migrate to their spawning habitat over the 

course of very few days. However, it is important to note that New Hampshire currently works with 

volunteers and offers opportunities for volunteers to inquire about participation opportunities on-line.

Factors Affecting Data Quality

Factors that decrease data quality were more often stated than factors that increase data quality. Officials

noted that factors that decrease data quality include inefficacy of the current statistical design of sample 

collection protocols, a lack of adherence to the prescribed protocol, and lacking data diversity, such as 

counts not being fully reported, or when programs report skewed counts due to data collection occurring 

primarily during one segment of the fish run (beginning, middle, or end). Lacking commitment of 

volunteer river herring monitors to continue consistent long-term counts per site was another factor that 

decreases the quality of data; it is difficult to assess the health of a river herring run based on one or two 

years of data.

Perceptions of and Ways to Improve Monitoring Methods

We asked state officials to discuss ways to improve river herring monitoring methods. Manager 

recommendations frequently referred to the statistical foundations of the methodology. For example, one

state official recommended that monitoring can be improved by, “being consistent in what you are 

sampling, always consistent so you can compare.” Another state official noted that the statistical model 

could be adjusted to accommodate the volunteers’ schedule (e.g., 10-minute versus 30-minute counts). 

Other state officials emphasized that providing feedback to program coordinators about counting 

methods (e.g., the program needs to cover more count slots) is a strategy for improving the methodology.

One state official advocated that more research be conducted on river herring run timing to construct 

site-specific statistical models that would be more representative of the actual herring run in comparison 

to the “theoretical version” currently used. Other suggestions included counting longer to decrease error 

and having all sites use the same method so the counts can be considered a relative index. 
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Standardization of Monitoring Methods

How river herring data is collected seems to vary by region, by state, and within states by run. Regionally, 

the geo-morphology of rivers determines what counting methods can be used. From Florida to New 

Jersey the rivers are largely slow flowing and wide. There is ample spawning habitat in these types of 

rivers and few places where river herring concentrate that would provide an easy, volunteer accessible 

counting point. Water color or clarity also limit the use of visual methods. From New York and north, the 

stream gradient is higher and spawning habitat seems more concentrated in lake habitat for alewife and 

tributaries for blueback herring. In New York and southern New England automated counters have been 

used successfully, particularly on large dams. Further north, from Massachusetts up to Maine, stream 

gradients are high and there are many choke points on streams where small dams force fish into a small 

area. In these locations visual counts have proven successful, particularly video and volunteer counters. 

Constrictions in streams are also good for electronic counters. 

This study dealt primarily with the New England stream systems where volunteer counting is common, in 

part because of the number of coastal dams with fish passage that lends itself to volunteer counting. 

However, legacy plays a role in what type of counting is found at a river herring run. In Massachusetts in 

particular, some counts started before Nelson 2006 was published. In other cases there is variation in 

interpreting and implementing the recommendations of Nelson 2006; and in other cases the approach to 

the count, number of slots covered, how long, whether time blocks are used, depends on the depth of the

volunteer pool. Maine has an additional complication where many of its runs are harvested so there is 

fishery dependent data and fishery independent data, in some cases fishery independent and dependent 

data are collected on the same run.    

Opinions on Standardization

One state official stated, “Absolutely, a standardized protocol reduces error . . .[and] the overall 

confidence you have, if you know that each site is being sampled exactly the same, then it is easier to 

compare those things.” A second state official stated,

“If we can come up with standardized protocols, there will have to be some flexibility because 

every site is not the same and there is variation between sites and something might not work out,

and the variation between the counting groups and there are people who want to count and may 

not have enough personnel to do the standardized way of doing it.”

Although generally supportive of method standardization, s/he further argued there are some caveats to 

consider. First, one must consider the availability of volunteer counters to fill the counts, and, second, one

must assess the site-specific configurations relative to the surrounding environment. For example, the 

state official stated that another advantage to standardization is that the “more groups do counts, and 

they are all doing them the same way, theoretically we should be able to compare those over a larger 

area.” These quotes indicate general support for a standardized monitoring protocol, as long as there is 

some flexibility to accommodate site differences and program capacity.
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A state official stated, “I do not think that a standardized monitoring approach would be superior to a set 

of guidelines” and “I feel like for each of those methods I think that having standardized protocols would 

be good.”

Steps to Accomplish Standardization

When asked to describe some of the next steps to standardize a protocol, one official stated:

“a lot of them [steps] would have to be coordinated through the technical committee and the 

technical expert working group . . . they would identify what are the primary areas of research 

and management needs [and] the information should be disseminated through the 

representatives who are on the technical committee for when they go back to their respective 

states and say this is what needs to be done.”

Another state official described that implementing standardized protocols should occur at the site level, 

once the standardized protocols were established for each mode of counting river herring (e.g., visual 

counts versus electronic tube counting). The official stated, “You would have to meet with your volunteer 

base, and your harvester, and explain to them, ideally all of them would be in the same place, and then 

show them [how to follow the standardized protocol]. You would have to put the time in to make sure 

that is how it is being done, you would have to supervise.”

Another state official described the implementation strategy and explained that the procedure would be 

to go state-to-state to identify if there are standardized protocols for river herring monitoring, and the 

next step would be to compare the ones that do exist for significant differences to determine if the 

protocols require alteration.

Barriers to Standardization

One state official, when asked how to implement a standardized protocol along the whole east coast, 

stated,

“when you go state to state to state, they all have their own way of doing things, it is a lot harder 

to, if I was the state alewife biologist and I was working to do something to pass along the entire 

eastern seaboard, it would be really hard for me to supervise someone down in Florida that they 

were following the same standardize protocol, that is probably something that is present in most 

natural resource management.” 

Thus, some state officials recognized their limited ability to monitor other state’s monitoring methods. It 

seems likely that coast-wide standardization would require support and supervision from a regional or 

federal organization.

Boundary Organizations

Boundary organizations, such as the River Herring Alliance in Massachusetts and Alewife Harvesters of 

Maine in Maine, play multiple roles in river herring management. We asked managers to discuss the ways 

in which they have seen these organizations influence management practices and decisions. Responses 

were varied and ranged from knowledge of these organizations directly informing managers’ 
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understanding and use of data, to raising public awareness of river herring, to being advocates in cases 

where state managers cannot.

The following list summarizes manager comments about the varied roles these organizations play in the 

river herring fishery. Boundary organizations:

 Provide anecdotal information that may be combined with existing count data to help determine 

management decisions.

 Contribute to the awareness of river herring through, for example, the production of talks and 

newspaper articles.

 Build a network of people who are concerned with the runs, and those people can have similar 

concerns that “unifies voices” to influence the different levels of government involved with river 

herring management.

 Have more freedom than state and federal managers and, potentially, more time and availability 

to advocate for the river herring fishery and restoration efforts. For example, “That is what I see 

their role, this is the real advantages of these groups, advocacy beyond what the federal and state

levels can do. And again, it is about broadening that influence. I can’t go, I cannot go to the town 

meetings every month and keep pushing for fish passage, and keep reminding them why they 

need a fish passage and a culvert this big, and this and that.”

 May create contention among organizations due to competing agendas (e.g., a fisher’s association

versus watershed association) or conflicting opinions on organizational effectiveness.

 Act as a stakeholder-government liaison. One state official noted that a boundary organization in 

their state was “very influential and helpful, both influential to the states and then through that 

to federal system to help kind of make the case how these fisheries can operate, and I think that 

they were also instrumental in sending that message back to the harvesters of why a 

collaboration with the states is kind of the new status quo and model even though a lot of people 

had operated by themselves for a really long time.”

REGIONAL AND FEDERAL MANAGER INTERVIEWS

Benefits of Citizen Science River Herring Monitoring Programs

Federal officials noted five key benefits associated with volunteer river herring monitoring programs, 

including: 1) raised awareness of the species, 2) citizen connections to the data used in management 

decisions, 3) increased public buy-in for management actions, 4) cost efficiency, and 5) program 

permanence. In terms of raised awareness, one federal official described that citizen science programs 

increase volunteer and public awareness of river herring, and noted “it spreads benefits out to other 

people in the community so they can be engaged and aware of this issue, which is good in terms of 

making things happen.” Citizen buy-in for management actions was another benefit mentioned by one 

federal official, and was emphasized as an important benefit for current and future management 

decisions.
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Another official noted the importance of connecting citizens with the data and explaining how the data is 

used:

“that is why I am so strongly supportive of citizen science, cause if you can get people to collect 

data, because people can rally around their fish run, but if they don’t know what’s going on, 

whether or not the run is going up or down, there’s nothing for them to rally for. I certainly 

believe and have seen a number of people disengage when they don’t get any feedback.”

One official mentioned the importance of volunteer programs over the long-term, “a citizen science 

project has the potential to go into perpetuity, and these runs of fish, we need eyes and ears, for 101 

issues in that watershed, that I would never look at even if I was involved.” Finally, a federal official noted 

the potential financial benefits associated with volunteer monitoring programs: “If we can get reliable 

data on these fisheries without putting a state official on every river, especially on small rivers where 

there isn’t information on harvest,” that is cost efficient.

Disadvantages of Citizen Science River Herring Monitoring Programs

Overall, fewer disadvantages with citizen science programs were mentioned by federal officials than state 

officials. One federal official emphasized the lack of control over data quality due to the lack of control 

over,

“who are trained, and have to rely on people who are not professionals to do some of this 

monitoring, [and thus] may never reach the same degree of rigorous consistency that you may get

from a state and academic study.”

Another federal official mentioned that volunteer monitoring programs were less popular in their agency 

because their river herring expert and manager feels working with volunteers takes just as much time as if

they were conducting the counts themselves. The official explained that the agency is open to citizen 

science monitoring, but the commitment to those programs by the expert was not great enough for them 

to offer additional program support.

Use of and Need for Citizen Science Data

Federal level use of volunteer visual count data includes, 1) no use, 2) use as relative indexes for trend 

analyses, 3) presence-absence data, and, although rarely, 4) coastwide stock assessments. Officials 

explained that the use of data is decision-specific. For example, according to one federal official, 

“Whether or not you use the data depends on the question you’re asking. If it can answer the question 

we’re interested in, we’ll use the data. If it can’t, then we won’t use it.” Most federal officials stated that 

the data has to adhere to a certain level of statistical rigor, and if it is not of a certain level of rigor, they 

cannot always consider it during the decision-making process. However, two uses for volunteer visual 

count data that are less dependent on statistical rigor included determining the relative index of 

abundance trends and presence-absence data. The two metrics do not necessarily rely on the actual hour-

to-hour, day-to-day, or total population counts, but instead rely on whether those counts are higher or 

lower year-to-year. 
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When asked what other data they would like or need, federal officials noted two types, specifically more 

river herring data, and more environmental data. For example, one federal official said they would “love 

to see about 50 more volunteer river herring counts in” their state, and that, overall, s/he thinks “there 

are lots of other opportunities for citizen science.” The same respondent also stated that a continued 

focus on river herring [in his/her agency] would be helpful because, “frankly they are quite picky” and can 

“tell you a tremendous amount about the river.” A second federal official also mentioned the need for 

more fish counts by stating,

“It’s really fish counts. We still have a lot of runs that are missing fish counts to do a population 

estimate with and that is one area that citizen science can help with, the model of DMF is really 

good to work with, just get more fish counts.”

In terms of environmental data, one official noted that documenting the fluctuations of water levels 

throughout the season would be helpful. 

Perception of and Trust in Citizen Science Data

Federal officials’ trust in citizen science data ranged from low to no trust. One federal official stated, “To 

have confidence in data, you have to be really invested in the volunteer base and how the data is 

collected and the quality of the data. And, there’s been some mixed success.” The official also stated, “it’s 

a commitment issue,” potentially implying citizen data is lower than optimal quality because there are no 

immediate repercussions associated with miscounting river herring on any given day.

Another federal official stated that some counts you really want to trust and others you cannot. For 

example, the official described two scenarios. The first is when a citizen science group is really good at 

counting data and they collect sound counts, but to that contrary, they can not count enough fish to enter

into the Gary Nelson population estimation model so the counts really can’t be used. In this case, the 

official explained that it is not an issue of trust, but of the reality that there is not enough count data. The 

respondent also explained a scenario where a monitoring program has plenty of volunteers but the 

turbidity and velocity of the water inhibits accurate counting. The official explained that, once again, it is 

not about trust but of conditions that negatively influence volunteers’ abilities to provide accurate data. 

The federal official offered a valuable statement concerning the trust of citizen science data; “it is the site 

specific conditions more than the level of science of the people doing the data collection because the 

physical conditions can be very different at these sites.”

Another official stated that they don’t necessarily trust the volunteers, but they do trust the state 

authority or the person running the program. For example, one federal official noted, “if I trust that 

person [the person running the program or the state manager], I would trust the dataset.”

Perceptions of and Ways to Improve Monitoring Methods

When asked about ways to improve methods, federal officials emphasized more collaboration, improving 

river herring counts, the use of a consistent methodology, “tying” volunteer programs to state programs, 

and developing a “general guidance document.” Regarding collaboration, one federal official stated, “a 

well-connected group of river herring volunteer counters, those types of collaborations would make sense

to me,” and another official mentioned there should be a consistent methodology that can be followed by
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the different monitoring groups.  One federal official argued that a general guidance document would be 

helpful for volunteer river herring monitoring groups and stated:

“It hasn’t been written in a way that offers general guidance on how to count fish, explaining this is where

to start; there is sonar data, there is video, there is still camera, there is citizen monitoring; there are day 

and night issues, there are water depth and clarity issues; and there are x, y, and z available, and here are 

some of the considerations; this is where you start when you want to count fish.”

Standardization of Methods

Overall, federal and regional officials support standardized protocols, with the caveat that a standardized 

protocol may not always be appropriate for some sites. One official stated, “It really depends on the 

question you are trying to answer.” Another official stated: 

Yes. I think standardizing is a good idea, and the more specific instructions you can give the 

better. And standardized doesn’t mean one size fits all. You can tailor it to a specific river or 

passage type, you can add or take away features that you are not interested in, and I think the 

more specific the methods are the better the data will be. 

Federal officials also supported volunteer programs using Nelson’s (2006) sampling guide for estimating 

run size as a foundation for river herring monitoring protocol standardization, and two of the three 

federal officials noted that ASMFC is or should come up with the standardized model so the data that is 

generated will be accepted by them.

Boundary Organizations

We also asked federal officials to discuss how they have seen boundary organizations influence 

management practices and decisions. Responses were varied and ranged from boundary organizations 

taking active roles, spreading the word and connecting the dots, to vocalization during the public 

comment process and being the squeaky wheel that gets addressed.

The following list summarizes federal officials’ comments about the varied roles these organizations play 

in the river herring fishery. Boundary organizations:

 Take active roles in issues surrounding river herring by stating  “[boundary organizations] have 

been attentive and effective on rivers,” and “have in some case kept the run going.”

 Are key “to spreading the word” and “connecting the dots” for some people in the state. One 

official noted, “from this the communities will realize there is harvesting that could happen thus 

local income for communities”.

 “Are vocal in the public comment process, which is my impression of their influence on 

management,” explained one official. And they “voice their opinions, in and outside of the 

committee,” and, as a stakeholder “take a lot of time to articulate their objectives from the 

stakeholder perspective,” the official explained.

 May play the role of squeaky wheel. One official explained that one boundary organization with 

which s/he is familiar submitted “draft letters that are making legal arguments,” and argued that 
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“when people make noise, people listen, and it does affect policy and regulations – the squeaky 

wheel will get addressed.”

RECOMMENDATIONS/OBSERVATIONS BASED ON ALL INTERVIEWS

Benefits of Citizen Science River Herring Monitoring Programs

State and federal managers noted there are data generation and resource stewardship and awareness 

benefits to involving citizens in river herring monitoring. These programs not only increased the 

geographical scope and quantity of data collection, they also ensured that an active group of individuals 

were paying attention to the resource and understood the importance of restoration efforts. Thus, 

despite some manager’s skepticism about the accuracy of the volunteer-generated data, officials should 

continue to support and promote citizen involvement in monitoring, and perhaps attempt to find new 

ways to expand and strengthen counting efforts.

Officials noted both efficiencies (e.g., cost efficiency) and inefficiencies (e.g., wasted time) are associated 

with their involvement with volunteer river herring monitoring programs. A cost-benefit analysis or 

feasibility study could be conducted to evaluate the actual values of the strengths and weaknesses of 

volunteer participation with state and federal officials. While it will not be able to measure all costs or 

benefits, it will shed some light on the balance of centralized (officials) vs. decentralized (citizens) data 

collection.

Disadvantages of Citizen Science River Herring Monitoring Programs

As noted by a state official, volunteer counters may not always count fish passing accurately. Offering 

visual aids are helpful. Designing and distributing a common or artificial visual aid (e.g., models or photos 

of alewife vs other species) to groups may be good in some cases but offering real-life visual aids of the 

river herring running may benefit the accuracy of count results. For example, by providing visuals of the 

fish running at the site the volunteers participate may help them train their eyes to accurately identify a 

river herring. Capturing images with inexpensive underwater cameras, e.g., GoPro, may interest 

volunteers and provide the needed species validation.

Use of and Need for Citizen Science Data

State and federal officials use citizen science data in decision-making when statistically and scientifically 

appropriate. Determinations of when and when not to incorporate the data into decisions is influenced by

numerous factors, including the type of analysis and decision, the manager’s familiarity with the accuracy 

of the count data, and indicators of data quality. In addition to using the data for decision making, the 

data may also be used to explain to volunteer programs why certain actions are necessary (e.g., improving

count coverage) and to recommend strategies for data improvement.

Many benefits of citizen science monitoring programs were mentioned by state and federal officials. One 

federal official described the binding effect of citizen involvement with the site and program. Regardless 

of data quality, the connection of volunteers to the data can act as the glue that holds them in their 

program – low or high quality data can be an asset but may be less consequential in the long run than 

citizen engagement in the conservation and political processes.
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Perceptions of and Ways to Improve Monitoring Methods

While it is common for the volunteer coordinators to be familiar with methods that yield accurate results, 

sometimes volunteers are not able to make those trainings. Some volunteer coordinators require 

attendance at trainings for a volunteer to participate, however, other programs with fewer volunteers 

cannot afford to exclude volunteer participation at any level. Managers may want to consider working 

with program coordinators to develop training tools that are accessible in multiple formats (e.g. online, 

phone, face-to-face). This approach may also help standardize and strengthen the basic information 

volunteers receive about monitoring. Having messages about data quality and consistency delivered 

directly by a state official at a training meeting may be a good compromise between effort and 

encouraging quality assurance.

Managers also discussed the need to evaluate the efficacy of monitoring methods per site. Developing a 

comparative study on methods may provide the information necessary to adapt methods according to 

count site conditions.

If the implementation of technology, such as video and electronic monitoring, is increased for river 

herring monitoring, managers and coordinators should identify other opportunities for volunteer 

involvement in the monitoring program that maintains a similar level of engagement. For example, 

volunteers may provide presence-absence observations of river herring throughout the stream and into 

the spawning grounds. Involving volunteers in other data gathering activities may help meet the data 

needs identified by managers, and it also aligns with key findings in research by Bieluch et al. (2015) and 

Smith et al. (2015). Volunteer monitoring coordinators explained that it is important to keep data 

protocols simple and straightforward for volunteers (Bieluch et al., 2015), and Smith et al. (2015) found 

that the majority of volunteer monitors who took part in an online survey indicated that they wanted to 

expand their roles in river herring monitoring programs. 

Perceptions of and Trust in Citizen Science Data

A majority of state officials supported using a counting protocol that feeds Gary Nelson’s model for 

estimating migrating river herring populations. However, some state officials also have concerns about 

assumptions made by the model and believe the model may need to be adjusted to better fit site-specific 

conditions. We recommend that managers explore ways to test and refine the protocol, if necessary, and 

then to identify forums for sharing information across states and management agencies so a more holistic

approach to monitoring may be established.

Interviews revealed that state officials most often directly interact with volunteer coordinators and 

volunteers, and considering the factors mentioned by officials that decrease river herring count data 

quality (i.e., lack of adherence to the prescribed protocol), state levels managers should assure that 

volunteer groups know how their data was less than adequate to contribute to the full scope of 

management decisions (e.g., coastwide stock assessment). One thing state officials could do is write a list 

of recommendations and steps that the volunteer groups could take to improve their data each year (e.g.,

improve accurate counting of river herring by training volunteers to not count other species as river 

herring). The dialogue of this exchange could help feed the development of a quality assurance protocol 
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to be followed by river herring monitoring programs. Quality Assurance Plans are not unheard of in 

volunteer monitoring efforts; they are required as a condition of most EPA funding.

Standardization of Methods

With strong support from both state and federal officials to standardize river herring monitoring 

protocols, forums for bringing together managers from different agencies should be explored. We 

understand that ASMFC initiated a coast-wide standardization meeting where issues of data collection 

and standardization were explored. One thing that forum identified was that the physical habitat was so 

different by region (e.g., New England’s small streams vs. large, slow flowing rivers in the Carolinas) that 

standardization across the range was likely not possible. Methods employed for monitoring river herring 

fit these physical constraints and did not necessarily transfer to other stream and river types. In some 

cases, river herring were collected as bycatch in another monitoring effort. Also, managers are loath to 

change existing collection methods because length of record is what makes monitoring data sets 

powerful. Even within the region of New England, where this study focused, volunteers are used 

extensively in Maine and Eastern Massachusetts, are not used in NH, but electronic counters are used at a

handful of sites in all three states, and video is becoming more popular in areas where the volunteer pool 

isn’t available.

Similar forums that occur on a regular basis should be explored, particularly if new methods for data 

collection are to be introduced. If possible, the standardized statistical model should include provisions to 

customize it based on site characteristics. That said, interviews revealed that many sites already adapt the

model to fit their capacity, goals, and needs, but more objective method selection instructions could help 

ensure that the appropriate modifications are being chosen.

Another consideration is for programs to weigh their options regarding how to best employ their 

volunteer base on a year-to-year basis. A run having trouble mounting a rigorous counting effort with 

good time slot coverage may find it more valuable to concentrate on other activities. For example, 

volunteer coordinators could ask volunteers to shift from visual counts to field reconnaissance if a 

program wants to better measure the distribution of river herring throughout the water system one year. 

A shift from one monitoring goal to another depends on data needs of the particular site and the 

agreements program leaders have with state officials. In some cases, knowing the extent of spawning 

access may be more valuable than mediocre count data. However, where time slot coverage is good we 

would not recommend breaking a consistent quality data stream for other efforts.

Boundary Organizations

According to state and federal officials, boundary organizations play key roles in volunteer river herring 

monitoring programs, including connecting the dots for some people, vocalizing opinions and concerns, 

and making legal claims.  Developing and designating one boundary organization, with the mission of 

connecting monitoring groups to monitoring protocols, groups to other groups, and groups to state and 

federal agency personnel, may prove beneficial to the long-term management of river herring.
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APPENDICES

Appendix A

Detailed Study Design and Methods Description

We gathered our data for this study through individual interviews with state, regional, and 
federal managers involved in river herring monitoring, management, and restoration. In total, we
interviewed 8 managers, 3 from ME, 5 from MA, one from NH, two from NOAA, and one from 
ASMFC. We conducted face-to-face and phone interviews. With the exception of one interview 
during which we experienced a technology malfunction, all other interviews were digitally 
recorded and transcribed verbatim. In addition, extensive notes were typed during phone 
interviews, thus capturing most of the relevant data for the interview we were not able to 
record.

When analyzing the data, researchers looked for specific themes related to data use, decision 
making, citizen science data perceptions, and monitoring methods (Creswell, 2007). To develop 
our coding key, we developed coding themes and subthemes using a sample of interviews. Once 
two researchers agreed on the themes and subthemes, we applied the coding instrument to all 
transcripts. All interviews were first coded deductively. In other words, when analyzing the data, 
researchers identified specific themes that aligned with the major topic areas identified during 
the coding instrument development phase (Creswell, 2007). A few additional themes emerged 
while coding the full set of interviews, and those themes were added to the coding instrument. 
In addition to analyzing the data for specific patterns or themes, we conducted data 
interpretation to explore the implications of the findings (Glesne, 2006). Data analysis and 
interpretation is available in the results and recommendations sections of the report. 

The state, regional, and federal manager interviews followed a survey of citizen scientists 
involved with volunteer monitoring programs (N = 176) conducted in winter 2015, interviews 
with 19 volunteer monitoring program coordinators in summer 2014, 30 interviews conducted in 
summer 2013 with 14 river herring harvesters in Maine, eight Maine municipal officials, two 
managers and scientists from the Maine Department of Marine Resources, four individuals 
involved in river herring restoration projects in Maine, and six members of the Board of Directors
for Alewife Harvesters of Maine (AHM). In addition, the manager interviews followed three focus
groups conducting in January and February 2013 and involving citizens and local managers 
involved in the river herring industry in Maine; the focus groups were coordinated by researchers
from the University of New Hampshire and members of AHM Board. 
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Appendix B

Maine and Massachusetts State Manager Interview Questions

Broad Questions

A broad goal of this research is to better understand how all the components of river herring 
management fit together. 

1. So to begin the interview, I am hoping you can talk with me about your role in river herring 
management in general, and your interactions with volunteer monitoring programs in your 
state. 

Follow up - For example, the different stages and processes associated with river herring 
monitoring programs – how you fit in the bigger picture of them, such as protocol 
development, considering data for management decisions, the decision-making process in 
general)?

2. Do you train individual volunteer coordinators?

*YES   -  What influences your interest to collaborate with such programs?

*NO   -  Do you have interest in being more involved, or are there reasons why you 
are not more involved?

Another part of this research is to better understand what contributes to the success of river 
herring monitoring programs. 

3. So in your own opinion, what are some of the advantages or disadvantages of citizen science 
monitoring programs?

Thank you. Understanding and contextualizing some of the changes to the sustainability of 
river herring also is a goal of the research. 

4. For example, please describe, in what ways, if any, do these monitoring programs contribute 
to the conservation /preservation/sustainability of river herring?

5. From your perspective, will you describe how the roles of different stakeholder groups, like 
the river herring network in Massachusetts/Alewife Harvesters of Maine, or other groups like 
them, influence river herring management? Have there been specific acts by these groups, 
that you’re aware of, that have influenced things like policy?

6. Are you familiar with the Northeast Regions River Herring Working Group?
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Yes, can you please describe the working group and your level of involvement? Also, in your 
experience, are there roles for citizen science groups to support the effort of the Working 
group? If so, in what ways?”

No, are you willing to tell me what you do know about it? For example, from your perspective
will you describe the general level of support of the Northeast Regions River Herring Working 
group receives from stakeholders (e.g., interaction, information sharing)?

Methods and Data

Data

One aspect of this research is to better understand the perceptions of different state 
managers/officials of the data generated by citizen science monitoring programs and the 
methods used to generate that data. 

7. Will you tell us about the data you have received from citizen science counts and how that 
data is used, if at all, to make decisions concerning river herring management?

Follow-up: Will you also describe the criteria you use to assess data quality?

8. I’ve asked you about data collection, quality, and use, now I’d like to ask you a broad 
question about your trust in the data. [pause] If someone were to ask you if you trust 
volunteer data, how might you answer that question? 

Follow-up: What factors influence your level of trust?

9. Beyond the data currently collected by volunteer monitoring programs, are there other data 
you would like see collected to assist with monitoring or creating stock assessments of river 
herring? 

10. Concerning monitoring programs in general, will you describe some of the criteria that are 
considered to determine if a volunteer monitoring program is appropriate for a site? If this 
question is not clear I have another version I can ask you. 

Follow-up: [they may need more explanation, and they may not be involved in this 
process, so you might have to reframe to fit the participant]. While some site share the 
same goal, whether it be harvesting or preservation/conservation, there are different 
goals. Is it always clear what the goals are, why they are the goals, and what could 
happen over time?

Talking about harvesters and volunteer monitors separately, will you explain in further detail:
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13. First, how or if the data is used in managing the fishery, and second, what changes or 
additions, if any, would you make to data collection or generation?

14. Maine only - question:  Both harvesters and volunteer monitors report data that
can be and is used to make decisions concerning future harvest rates and other 
management decisions. Can you please describe the differences between those 
data sources, harvester versus volunteer, and the positives and negatives of each 
type, and maybe how each one is considered in the decision making process?

15. MAINE only!!!  Is more oversight of harvester extractions required? Does 
oversight actually occur? Do you know the punishment of data falsification, and are
you aware of any occurrences of it or something like it? 

Mass only!!!! – Please answer this question only if you feel comfortable to do so.
Even though in moratorium, do you believe significant poaching occurs, if so at 
what levels, and are you comfortable discussing the implications of this level of 
poaching?

Mass only!!!! - Do you see citizen science count data playing a role in determining 
if harvesting is possible?

Methods

From my research I have learned that there has been a lot of effort working toward identifying 
and testing different data collection methods at certain sites. 

16. Monitoring, or data collection methods applied to collect river herring data do vary from 
place to place. Have you worked with different monitoring methods yourself?

*If yes, can you discuss the multiple forms of data and your experience working with it?

*If not, are you willing to discuss your opinion or considerations of the multiple forms of 
data from monitoring programs?

There has also been some discussion of standardizing monitoring protocols.

17. Will you discuss whether or not a standardized monitoring approach (methodology) would be
superior to a set of general guidelines?

*IF standardized methods are superior – Since you believe a standardized approach would 
be appropriate, will you please describe some of the steps necessary to implement a 
standardized approach for all monitoring programs? 
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Follow-up: Will you discuss the benefits and disadvantages to standardizing the protocol across
sites, or state to state?

18. Is there anything else you’d like to add that we have not covered in the interview?

New Hampshire State Manger Interview Questions

Warm-up Question for Backup
1. To start the interview, I was hoping you could describe to me your role in river herring 

management as a New Hampshire state employee? Probing: What does your yearly schedule 
look like concerning river herring management? What are some of the duties required to 
manage river herring during the run season in your state?

2. Please describe the roles, if any, of other groups outside of New Hampshire state government
involved with river herring management? 

Methods
From my research I have learned that there has been a lot of effort working toward identifying 
and testing different data collection methods at certain sites. 

3. Please describe the methods used to monitor river herring in New Hampshire? Probing: Are 
there different types of methods you use for different sites? 

4. Will you discuss whether or not a standardized monitoring method for all river herring 
monitoring sites (methodology) would be superior to a set of general guidelines? Probing: To 
clarify, there are many sites and different count methods are used per site. Would a 
standardized protocol to count river herring be superior compared the set of general 
guidelines that are used now?

Data
5. Will you please tell me about the data you collect? Probing question: How does the state of 

New Hampshire use it, who do you give it to, and how is it being used to inform river herring 
management?

6. From your perceptions or experience with ASMFC, can you please tell us how you think the 
river herring count data is used by the group?

Although few or no citizen science counts are conducted in New Hampshire, one aspect of this 
research is to better understand the perceptions of different state managers/officials of the 
data generated by such monitoring programs and the methods used to generate that data.
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Data Use

7. I’ve asked you about the data collection and use. [pause] If someone were to ask you if you 
trust volunteer data from other states like Maine or Massachusetts, how might you answer 
that question? Follow-up: What factors influence your level of trust?

Role of Citizen Scientists
1. I am hoping you could take a minute to describe what the role of citizens in river herring 

management in New Hampshire would look like if they were to be involved in monitoring 
programs? Probing: 

2. If the respondent feels citizen involvement can/should occur? Since you feel as though 
volunteers could be involved in river herring management, will you take a minute or so and 
explain how that might be accomplished in New Hampshire (e.g., who might be involved, 
what would be the next steps)?

3. If volunteer river herring monitoring programs were developed in New Hampshire, what data
do you feel would be most helpful for them to collect? (e.g., )

10a. Are there particular rivers/streams where you need additional help collecting 
data/monitoring? Do you see a role for volunteer monitoring in these areas? And, have they 
tried volunteer monitoring in these areas in the past?

Familiarity with Social Network Groups
4. Please describe the role of groups other than the State of New Hampshire in monitoring and 

managing river herring? Probing: Are there citizen groups contributing to river herring 
monitoring and management, if so, what are their roles, if not, what could groups like this do 
to support river herring monitoring and management?

5. Are you familiar with the Northeast Regions River Herring Working Group?

Yes, can you please describe the working group and your level of involvement? Also, in your 
experience, are there roles for citizen science groups to support the effort of the working 
group? If so, in what ways?”

No,
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Sustainability
6. Please take a minute and describe how monitoring river herring using the approach applied 

here in New Hampshire contributes to the conservation/preservation/sustainability of river 
herring?

7. Please answer this question only if you feel comfortable to do so. Do you believe there is 
significant poaching occurs, if so at what levels, and are you comfortable discussing the 
implications of this level of poaching on sustainability?

Closing the Interview
8. Is there anything you would like to add that we did not ask you?

Regional and Federal Manager Interview Questions

Federal Interview Questions

Broad Questions

A broad goal of this research is to better understand how all the components of river herring 
management fit together. 

11. So to begin the interview, I am hoping you can talk with me about your current role in river 
herring management? 

Follow-up: When did you begin working on river herring management and have you played 
multiple roles in the fishery prior to your current job? 

12. What kinds of changes in river herring management have you seen over your time with [XX 
organization]? For example, what kinds of changes have you seen in terms of awareness of 
the importance of river herring in marine fisheries, of data collection capacity and practices, 
or legislation intended to protect the sustainability of the resource?

Methods and Data

Data

One aspect of this research is to better understand the ways data is gathered and used in river 
herring management, with a special focus on citizen science. 

13. Will you share with us some of your primary responsibilities as an ASMFC/NOAA official in 
terms of river herring management and decision-making at regional and federal scales?
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14. What kinds of data do you use to make those decisions? Who or which organizations, if any, 
do you talk with to make your decisions?

15. If determining river herring sustainability is part of his/her job, ask how “sustainability” is 
defined.

16. Will you describe to us the primary data sources (e.g., state level researchers or associated 
citizen science groups) you use to assess river herring sustainability? How about while making
decisions about river herring management?

Follow-up: Will you help us understand why those sources are your key sources? In other 
words, why do you choose data from these sources for decision making over other forms of 
data, if there are other forms of data?

17. Turning specifically to citizen science generated data (data collected through volunteer 
monitoring), in what ways, if any, do you use citizen science data in your decision-making 
process? 

18. If someone were to ask you if you trust volunteer data, how might you answer that question?
Follow-up: What factors influence your level of trust?

Follow-up: If you have concerns about the citizen science generated data, will you 

describe those concerns? 

19. Beyond the data currently collected by volunteer monitoring programs, are there other data 
you would like see collected by these groups to assist with monitoring or creating stock 
assessments of river herring?

20. In your own opinion, what are some of the advantages or disadvantages of citizen science 
monitoring programs for river herring management? 

Follow-up/probing: For example, socially, culturally, ecologically and economically.

Methods

There has been some discussion of standardizing monitoring protocols.

21. Will you discuss whether or not a standardized monitoring approach (methodology) would be
superior to a set of general guidelines?

*IF standardized methods are superior – Since you believe a standardized approach would 

be appropriate, will you please describe some of the steps necessary to implement a 

standardized approach for all monitoring programs? 
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Follow-up: Will you discuss the benefits and disadvantages to standardizing the protocol across

sites, or state to state?

22. From your perspective, what efforts could be made to assure quality data collection by citizen
scientists/volunteers?

Boundary Organizations

23. From your perspective, will you describe how the roles of different stakeholder groups, like 
the river herring network in Massachusetts/Alewife Harvesters of Maine, or other groups like 
them, influence river herring management? Have there been specific acts by these groups, 
that you’re aware of, that have influenced things like policy?

24.  Is there anything else you’d like to add that we have not covered in the interview?



32

Appendix C

Informed Consent Forms

INFORMED CONSENT

You are being invited to participate in a research project being conducted by researchers at the 
University of Southern Maine (USM). We are working on a research project to improve the 
understanding of the development of river herring monitoring programs in Maine (ME), 
Massachusetts (MA), and New Hampshire (NH). We are also studying the use of data gathered by
citizen scientists in state and federal fishery management. Participation in this study is voluntary, 
and you must be at least 18 years old to participate. 

This study is being led by Jason Smith, Graduate Research Assistant, University of Southern 
Maine, Karen H. Bieluch, Practice Based Learning Specialist, Environmental Studies Program, 
Dartmouth College, and Theo Willis, Research Scientist, Department of Environmental Sciences, 
University of Southern Maine. The study is funded by the National Fish and Wildlife Foundation.

What will you be asked to do?
If you decide to participate in the interview, you will be asked a set of questions and will also 
have the opportunity to ask your own questions. Information we ask you may include questions 
such as, “Will you discuss with us the ways, if any, in which you use the data gathered by citizen 
scientists in river herring management?” and “Can you please tell us a little bit about how you 
determine if the data generated by volunteers is usable or not? Do you have specific criteria, if 
so, please describe those types of characteristics?” and “What do you view as the benefits and 
disadvantages of the volunteer citizen science monitoring programs for river herring 
management?”

You will be asked permission to be digitally recorded to ensure we capture the full details of the 
conversation. We will later transcribe the recording. If you prefer not to be recorded, we will 
take detailed notes instead.  

Confidentiality
The information you provide will be treated as professional confidences. No information, which 
might directly identify you, will be presented in any research reports or communications. Your 
name will not be associated with the interview data. Pseudonyms will be assigned to each 
participant. The electronic key associating the pseudonym with the participants’ real names will 
be kept on password-protected computers of project researchers, and will be kept for seven 
years or until analysis is complete. In some reports, such as our technical report, we will list the 
names and locations of the runs about which data was gathered. Run names (e.g. Bristol Mills 
Run) will not be associated with observations and comments in research and technical reports. 

All electronically recorded notes taken during and after the interview, as well as the digital audio 
recordings, will be typed and downloaded and kept on password-protected computers of project 
researchers, and physical notes from the interviews will be kept in investigators’ locked offices at
USM and Dartmouth College. Audio recordings will be deleted from the recording device after 



33

downloaded to the password-protected computer. Data will be retained indefinitely for the 
purpose of future research or until data analysis is complete.

Benefits
Although there may be no direct personal benefits to you, we anticipate that the benefits of this 
study to you and others will be 1) improved knowledge of the river herring fishery in Maine, 
Massachusetts, and New Hampshire through our research reports and presentations, and 2) 
improved networking among volunteer coordinators and programs, harvesters, managers, and 
municipal officials. If achieved, these outcomes will help promote a sustainable river herring 
fishery. 

Risks
Except for your time, there are no foreseeable risks to you in participating in this study.

Voluntary
Participation is voluntary, and you may skip any questions you do not wish to answer. If you 
choose to take part in the study, you may stop at any time or request that the researcher turn off
the recorder during periods of time in the discussion.  

Contact information
If you have any questions, comments, or concerns about the study, please contact:

Jason Smith Karen H. Bieluch, PhD
Graduate Research Fellow Practice Based Learning Specialist
University of Southern Maine Dartmouth College
Department of Environmental Science Environmental Studies Program
106 Bailey Hall, 37 College Avenue 6182 Steele Hall
Gorham, ME  04038 Hanover, NH 03755
(207) 251-1628 (603) 646-9895
jason.m.smith@maine.edu karen.h.bieluch@dartmouth.edu

If you have questions about your rights as a research participant, please contact:

Casey E. Webster, CIP

Human Protections Administrator
Office of Research Integrity and Outreach
University of Southern Maine 
7 Chamberlain Ave. 
Portland, Maine 04101
(P) 207-228-8434
(F) 207-228-8405

tel:207-228-8434
tel:207-228-8405
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Appendix D

University of Southern Maine Institutional Review Board Study Approval
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Appendix E

Author Information

Jason Smith

Jason Smith is a master’s student in the Muskie School of Public Service at the University of Southern 

Maine where he also earned his undergraduate in Environmental Planning and Policy in the Department 

of Environmental Science. His primary research experience includes sustainable materials management 

and volunteer-based ecological monitoring. Along with this research, he currently works with the Casco 

Bay Estuary Partnership in Portland, Maine examining the programs potential role amongst existing 

freshwater quality monitoring networks.

Dr. Karen H. Bieluch

Karen Bieluch is the Practice-based Learning Specialist in ENVS. Her research examines community-

university partnerships, citizen science, environmental communication and behavior, and place and 

community identity. As a Learning Specialist at Dartmouth, she collaborates with faculty and staff in ENVS 

and groups in the Dartmouth and Upper Valley communities to further integrate practice-based learning 

opportunities into ENVS academics. Karen supports community partnerships and research in the Africa 

Foreign Study Program, and she also helps students with internships, career development, and 

independent work and research. Karen earned her Interdisciplinary PhD in communication and 

sustainability science from the University of Maine in 2013. 

Dr. Theodore “Theo” Willis

Theodore Willis is an adjunct faculty member in the Dept. of Environmental Science at the University of 

Southern Maine. His research examines the biological and social effects of anadromous fish on the myriad

ecosystems of the Northwest Atlantic, including freshwater and marine habitats. He has worked in lakes, 

in rivers, on the coast and in communities up and down Maine examining how current and historical 

abundances of anadromous fish shape bioeconomic systems and drive decision makers to conserve or 

consume fish as resource. Dr. Willis earned his PhD in 2004 from the University of Wisconsin – Madison 

and has lived in Maine since 2005. 
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