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Abstract

Background: Although surface freshwater comprises < 0.01% of the total water volume of earth, freshwater inland
capture fisheries and aquaculture represent 40% of the global reported finfish harvest. While the social, economic,
and ecological importance of inland fish and fisheries is difficult to overstate, they are often undervalued and
underappreciated. Accurate information about these highly dispersed fisheries is inherently difficult to acquire,
often unreported, and not collected in a standardized format globally. A standardized river fishery database is
needed for managing aquatic systems as well as for defining relevant development policies. Here, we describe our
methodology to search, identify, and describe available river fisheries information to create a harmonized global
database of river fisheries harvest. This database will provide the first global database of spatially and temporally
explicit river fisheries data. The database can be used to identify locations, hotspots of data collection, and gaps in
existing knowledge and will be especially important to inform studies and management at larger spatial scales (i.e,,
watershed, regional, or global scales). This database will also be critical for developing fish biomass models for rivers,
which can provide managers with information critical for decision-making, such as improved valuation methods for
river fish and fisheries.

Methods: This systematic map protocol describes the methodology to search, identify, and describe available
information on river fish and fisheries across the globe. We define river fisheries as “both capture and aquaculture of
river finfish species for food, income, or recreation”. River fish species are those finfish that live part, or all of their lives
in rivers. The searches will be conducted for the period from 1950 to present using bibliographic databases and grey
literature sources. To identify relevant evidence, pre-defined inclusion and exclusion criteria will be used to screen
articles at title, abstract, and full text. A searchable database containing extracted meta-data from relevant included
studies will be developed and presented as a geodatabase. The final systematic map will consist of a descriptive narra-
tive report of the distribution and content of river fish literature including a geodatabase of available information.

Keywords: Freshwater fish, Inland fish, Aquatic ecosystems, Watersheds, Spatial distribution, Global, Map, Limnology,
River Basin

Background

River fisheries, defined as both capture and aquacul-
ture of river fish species for food, income, or recreation
contribute substantially to meeting challenges faced by
individuals, society, and the environment in a chang-
ing global landscape [1, 2]. For example, in the Lower
Mekong Basin, 80% of the 60 million inhabitants directly
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rely upon the river fisheries for food and livelihoods
[3]. Additionally, with upwards of 1700 fish species, the
Mekong River is a global ‘hotspot’ of fish biodiversity [4],
so understanding the relationship between the human
fisheries system and the natural ecological system is criti-
cal for maintaining both the biodiversity of the resident
fishes and well-being of the local human communities
in the area. While the social, economic, and ecologi-
cal importance of inland fish and fisheries is difficult to
overstate, they are often undervalued and underappre-
ciated [5]. This is due to the fact that accurate informa-
tion about these highly dispersed fisheries is inherently
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difficult to acquire, often unreported, and not collected in
a standardized format globally [6, 7]. Consequently, these
fisheries are often given low priority in planning and pol-
icy discussions relative to other uses of river ecosystem
services such as drinking water, agriculture, or energy
production [5, 8].

Data related to riverine fisheries are not collected in any
standardized format globally [9] and thus the extent and
distribution of these fisheries has never been adequately
assessed in aggregate. Targeted analyses have been con-
ducted on certain river systems such as the Mekong
[10, 11], or regions such as Southeast Asia [12] but the
approaches (e.g., consumption surveys, intensive field
sampling) would not be feasible at a global scale due to
the cost and effort involved [13]. Most river fisheries are
highly diffuse and small-scale in nature and in areas lack-
ing necessary infrastructure for regular reporting, so the
data collection that is occurring is generally not system-
atically distributed, but instead tend to be focused in the
most developed countries [14]. Understanding the catch
trends and predictions of river fisheries harvests is critical
for the future of stakeholders who depend on these sys-
tems for food and livelihoods, but these fisheries harvests
have not yet been quantitatively assessed at the global
level in the ways that marine fisheries have been [15, 16].

The proposed systematic map protocol will provide
a database of river fish harvest and assessment of avail-
able data. This study will also provide the first spatially
and temporally located systematic map of river fisheries
data regarding what species are fished, how much fish
are being fished, and how those fish are being removed
from river systems (for a systematic review of marine
fisheries, see Chassot et al. [17]). It will provide location
information where available as well as an overview of the
knowledge base, including hotspots of data collection
and information gaps in our knowledge base and will be
especially important to studies and management at larger
spatial scales (i.e., watershed, regional, or global scales).
This database will be useful for biodiversity conservation
as well as research including improving valuation meth-
ods for river fish and fisheries to more accurately recog-
nize the full breadth of provided services or for assessing
the relative importance of river fisheries to human popu-
lations globally. These data are necessary to develop bio-
mass models that can be used to predict how river fishery
could change under different scenarios, particularly in the
context of global change [18]. In doing so, river fish and
fisheries can be better incorporated into decision making
to support sustainable river fish and freshwater manage-
ment. As recently described for North American inland
fisheries, inland waters often have multiple public uses
and management goals may be overlapping, conflicting,
or mutually dependent [19]. Resolving these interactions
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depends on the availability of accurate data and models
to predict current fishery production and forecasts given
pending local, regional, and global changes.

Identification of the topic

The “Rome declaration: ten steps to responsible inland
fisheries” [20] synthesized the results of the 2015 global
conference on inland fisheries of nearly 250 scientists,
policy makers, and members of the development com-
munity from more than 40 countries, into a list of ten key
actions to help ensure sustainable inland fisheries. This
declaration was emphatically endorsed by the member
parties at the 2016 FAO committee on fisheries as a sign
of growing recognition of the importance of inland fresh-
water fisheries in many countries. The first step in this list
is to “improve the assessment of biological production”
of inland fisheries. The work described in this protocol
was identified as a principal need to address this critical
knowledge gap and has been since refined by the research
team. A companion study focused on inland lakes was
conducted by other members who participated in the
2015 global conference [21]. Ultimately, the goal of the
conference and its outcomes is to improve the sustaina-
bility of freshwater aquatic resources and to bring greater
awareness of the value and sustainability challenges of
inland fisheries around the world [20].

Objective of the map
This project aims to identify, collate, and describe infor-
mation on the geographical distribution of river fish
harvest. Relevant information consists of fisheries-
dependent and fisheries-independent data on river fish,
including where and how river fish were captured. Data
on river fisheries harvest will be identified and collected
using the systematic mapping method described below.
Systematic mapping provides a comprehensive, trans-
parent, and objective method for collecting and describ-
ing the state and distribution of current knowledge on
a topic [22]. Through systematic mapping, our research
attempts to fill the river fisheries knowledge gap by aggre-
gating river fishery data globally. We expect two products
from this endeavor:

1. River fisheries database (available at no cost online
through a USGS portal).

2. Systematic map of the state of river fisheries informa-
tion (submitted for publication in this journal).

These products will provide an important data resource
for researchers, policy makers, and managers of river fish-
eries and will be used for assessing variation and trends
in river fisheries or for modeling production and predict-
ing changes due to factors such as climate or land—water
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use change. This information may also be used as a basis
for future quantitative systematic review questions related
to the map findings, such as modeling changes in harvest
over time or impacts from different harvest methods.

Primary question
What is the global distribution of river fisheries harvest?
This question targets information about the distribu-
tion and scale of an activity, so can be broken down into
three main components using the “PIO” format; the pop-
ulation (P), the intervention (I), and the outcome (O) per
Table 1. In the case of this study, the intervention is actu-
ally an activity, though the question formation follows the
same PIO format as interventions.

Methods

Searches

River list

The geographic scope of this initial systematic map tar-
gets 60 rivers around the world (Table 2). These riv-
ers were identified by selecting (1) the largest rivers by
drainage size that are currently flowing [23, 24], and
(2) the most intensely harvested rivers according to
the expert opinion of the authors as well as consulta-
tion with a subject matter expert (Cowx, University of
Hull, pers. comm.). These criteria were used as a start-
ing point to focus our global analysis on the largest and
most intensely harvested rivers where data should be
more readily available in comparison to smaller rivers or
streams. Each river search will be conducted indepen-
dently and the names of the rivers are used in the search
process described below.

Search terms

Search terms were developed using keywords from fish-
eries articles then tested against a list of relevant articles
from an independent literature review provided by a col-
league (Cowx, University of Hull, pers. comm.). Addi-
tional file 1 describes the preliminary search process and
provides the original search terms used for scoping. The
final list of search terms reflects the need to include river
names to target relevant terms given the broad scope of
the research question. In some cases, the initial searches
returned millions of results via Google Scholar and this

Table 1 Key elements of the primary review question

Population Fish populations within river systems

Intervention  Capture of populations and communities of finfish for
food, income, or recreation [19]

Outcome Any reported distinct information on fish harvest biomass.
The targeted data include species, weight, time, location,

or changes in fish biomass
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strategy is aiming for a more targeted, relevant database
consisting of hundreds of files. Additional search terms
from the original test set did not increase the number of
relevant articles returned from the search and were thus
eliminated; however, the search string may be modified
during the full searches as necessary. Search terms used
for each river are provided in Additional file 1 and will
be included as part of final project metadata and supple-
mental information.

All searches will be conducted in web browsers with
cookies and browser history disabled and in private set-
tings (e.g., using “incognito mode” in ‘Google Chrome’)
to reduce bias generated by user-specific returns.

Databases and search engines

Table 3 provides a list of the databases, search engines,
and organizational sites that will be searched. The large
amount of grey literature sites (67) reflect the amount of
practitioner-based research and data generated regard-
ing inland fisheries. This list of databases, search engines,
and sites was designed to return as comprehensive set of
broad range results as possible by including both gen-
eral search engines (i.e., Google Scholar), databases (i.e.
Web of Science) and institutional specific databases [25].
Colleagues and participants of the global conference on
inland fisheries also reviewed and suggested additions to
the list to increase inclusivity of global regions. Organiza-
tions were selected based on involvement in river fisher-
ies and potential for hosting relevant data because they
are known by our team or collaborators to either collect
or aggregate river fishery data.

The publication search engines and databases will be
queried using the Boolean phrasing described below in
the topic search categories. Web crawling software [26]
will be used to query and collate data from the grey lit-
erature databases and regional/country organization
sites. The first 100 returns from each grey literature site
(Table 3) will be reviewed for inclusion. Google Scholar,
Web of Science, and Scopus will be searched because
of relatively little overlap between search results of the
search engine and databases [27]. The China Knowledge
Resource Integrated Database (CNKI) and Baidu Scholar
will be used to target rivers where data or research may
be presented in Mandarin. Proquest Aquatic Science Col-
lection will also be included to capture reports and grey
literature that may not be available through our directed
grey literature searches.

Search terms and languages

Search engines and databases will be searched using the
following terms and Boolean phrasing (* denotes a wild-
card character to include multiple word endings). The list
of search phrases is available in Additional file 1.
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Table 2 Target rivers as identified by Vorosmarty et al. [23,
24] and Cowx (pers. comm.)

Continent River Basin

Africa Chari®
Congo/Zaire®
Gambia®
Jubba®
Limpopo?®
Niger®

Nile®
Okavango®
Orange®
Rufiji®
Senegal®
Volta®
Zambezi®®
Asia Amu-Darya®
Amur®

Ayrewaddy®
Brahmaputra®®

Chang Jiang/Yangtze®
Chao Phraya®

Ganges®

Huang He/Yellow?
Indus®

Kolyma?®

Lena®

Mahakam?®

Mekong®

Ob/Irtysh?®
Pearl/Zhujiang/Canton®
Red/Yuan/Héng HeP
Salween River?

Shatt el Arab?
Syr-Darya®

Tarim?
Yenisei®
Danube®®

Dnepr?

Europe
Don?

Rhine®

Ural®

Volga®

Colorado (USA/Mexico)®

Columbia®

North America

MacKenzie®
Mississippi®
Missouri®
Nelson?®

Rio Grande®®
St. Lawrence®

Yukon?®
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Table 2 continued

Continent River Basin

b

South America Amazon?

Colorado (Argentina)®

Magdalena®

Orinoco?®

Parana®®

Sao FranciscoP
Tocantins®®

Oceania Great Artesian®

Murray-Darling™

Sepik®

@ Vorosmarty et al. [23, 24]

b Expert opinion

river name (e.g., “Congo”)
AND

river*
AND

fish* OR fisher* OR aquaculture

Example phrase: (Congo OR Zaire) AND river* AND
(fish* OR fisher* OR aquaculture)

English is the dominant language for scientific publica-
tions [28], but we recognize the growing literature base in
other prominent languages [29]. As such, searches will be
conducted in English only for the publication databases
and grey literature websites. Searches in Google Scholar
will be conducted in English, Spanish, French, Portu-
guese, and Mandarin (Table 4) based on the primary lan-
guages spoken in the countries where the 60 major rivers
flow. Scoping of search terms in the 5 non-English United
Nations Languages plus the major languages spoken in
countries containing selected rivers is located in Addi-
tional file 2. We recognize that fisher* would be auto-
matically included with the use of fish*, but both fish* and
fisher* are used because the words do not have the same
root in non-English languages (Table 4).

Estimating the comprehensiveness of the search

Our search strategy was designed to provide a broad
scope of results regarding river fisheries data to be as
comprehensive as possible. Primary studies will be tar-
geted while review papers will be used to identify pri-
mary studies and data. All articles gathered, including
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Table 3 Search sources
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Publication databases/search engines

Website

1 Web of Science Core Collections https://webofknowledge.com
2 Google Scholar https://scholar.google.com
3 SciVerse Scopus http://www.info.sciverse.com
4 Proguest Aquatic Science Collection http://proquestlibguides.com/asfa
5 China Knowledge Resource Integrated Database http://kns.cnki.net
6 Baidu Scholar http://xueshu.baidu.com
Grey literature sites Website
1 A Rocha International http://www.arocha.org
2 BirdLife International http://www.birdlife.org
3 CARE International http://www.care-international.org
4 Caribbean Natural Resources Institute http://www.canari.org
5 Catholic Agency for Overseas Development (CAFOD) http://www.cafod.org/uk
6 Centre for Environment, Fisheries and Aquaculture Science http://www.cefas.co.uk
7 Centre for International Forestry Research (CIFOR) http://www.cifor.org
8 Conservation International http://www.conservation.org/Pages/default.aspx
9 Convention on Biological Diversity http://www.cbd.int
10 Department for International Development (DFID), UK http://www.gov.uk/government/organisations/department-for-inter-
national-development
11 European Commission Joint Research Centre http://www.ec.europa.eu/dgs/jrc
12 European Fisheries and Aquaculture Research Organisation http://www.efaro.eu
13 FAO Fisheries and Aquaculture Department http://www.fao.org/fishery/en
14 Freshwater Ecoregions of the World http://www.feow.org/globalmap
15 Global Environment Facility http://www.thegef.org
16 Global Freshwater Biodiversity Atlas http://atlasfreshwaterbiodiversity.eu
17 Intergovernmental Platform on Biodiversity and Ecosystem Services http://www.ipbes.net
(IPBES)
18 International Collective in Support of Fishworkers https://igssf.icsf.net/index.php
19 International Development Research Centre (IDRC) https://www.idrc.ca
20 International Institute for Environment and Development (IIED) http://www.iied.org
21 International Rivers https://www.internationalrivers.org
22 International Union for Conservation of Nature (IUCN) http://www.iucn.org
23 Marine Resources Assessment Group http://www.mrag.co.uk
24 North American Native Fishes Association http://www.nanfa.org/links.shtml
25 The Nature Conservancy http://www.nature.org
26 Organisation for Economic Co-operation and Development (OECD) https://www.oecd.org
27 Stockholm Environment Institute https://www.sei-international.org
28 United Nations Environment Programme http://www.unep.org
29 United Nations Environment Programme-World Conservation Monitor-  http://www.unep-wcmc.org
ing Centre
30 United Nations Development Programme http://www.undp.org
31 United States Agency for International Development (USAID) http://www.usaid.gov
32 Wetlands International https://www.wetlands.org
33 Wildlife Conservation Society (WCS) http://www.wcs.org
34 World Bank http://www.worldbank.org
35 WorldFish http://www.worldfishcenter.org
36 World Resources Institute http://www.wri.org
37 Worldwide Wildlife Fund (WWF) http://wwf.panda.org



https://webofknowledge.com
https://scholar.google.com
http://www.info.sciverse.com
http://proquest.libguides.com/asfa
http://kns.cnki.net
http://xueshu.baidu.com
http://www.arocha.org
http://www.birdlife.org
http://www.care-international.org
http://www.canari.org
http://www.cafod.org/uk
http://www.cefas.co.uk
http://www.cifor.org
http://www.conservation.org/Pages/default.aspx
http://www.cbd.int
http://www.gov.uk/government/organisations/department-for-international-development
http://www.gov.uk/government/organisations/department-for-international-development
http://www.ec.europa.eu/dgs/jrc
http://www.efaro.eu
http://www.fao.org/fishery/en
http://www.feow.org/globalmap
http://www.thegef.org
http://atlas.freshwaterbiodiversity.eu
http://www.ipbes.net
https://igssf.icsf.net/index.php
https://www.idrc.ca
http://www.iied.org
https://www.internationalrivers.org
http://www.iucn.org
http://www.mrag.co.uk
http://www.nanfa.org/links.shtml
http://www.nature.org
https://www.oecd.org
https://www.sei-international.org
http://www.unep.org
http://www.unep-wcmc.org
http://www.undp.org
http://www.usaid.gov
https://www.wetlands.org
http://www.wcs.org
http://www.worldbank.org
http://www.worldfishcenter.org
http://www.wri.org
http://wwf.panda.org

Romulo et al. Environ Evid (2017) 6:29

Table 3 continued
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Country/regional sites

Website

1 African Caribbean, and Pacific Group of States Fish Il Programme http://acpfish2-eu.org
2 ADB, African Development Bank http://www.afdb.org
3 Australia—Commonwealth Scientific and Industrial Research Organisation http://www.csiro.au
4 Biodiversity Information System for Europe http://biodiversity.europa.eu/topics/species/freshwater-fishes
5 Canada—Federal Science Library (Combines ECC, DFO, and WAVES databases)  http://science-libraries.canada.ca/eng/home/
6 Denmark—Denmark-Danish Centre for Environment and Energy http://dce.au.dk
7 England—Centre for Environment, Fisheries and Aquaculture Science http://www.cefas.defra.gov.uk
8 Eurofish http://www.eurofish.dk
9 Finland—Natural Resource Institute Finland http://www.luke fi
10 Finland—*Finland’s environmental administration http://www.environment fi
11 Germany—Leibniz Institute of Freshwater Ecology and Inland Fisheries, IGB http://www.igb-berlin.de
12 Germany—Senckenberg http://www.senckenberg.de
13 India—Central Institute of Fisheries Technology http://www.cift.res.in/innercontent.php?contentid=NTAx
14 Lake Tanganyika Authority http://Ita.iwlearn.org
15 Lake Victoria Basin Commission https://www.lvbcom.org
6 Lake Victoria Fisheries Organization http://www.lvfo.org

1
17 Murray-Darling Basin Authority
18 Myanmar/Thailand/Laos/Vietnam-Mekong River Commission
19 Netherlands Institute of Ecology

20 Netherlands—Royal Netherlands Institute of Sea Research

21 Nile Basin Initiative

22 NDF, Nordic Development Fund

23 Norway—Norwegian Institute for Water Research (NIVA)

24 South African Council for Science and Industrial Research

25 Sweden—IVL Swedish Environmental Research Institute

26 Sweden—Swedish Agency for Marine and Water Management

27 USA—BISON

28 USA—Great Lakes Fishery Commission

29 USA/Canada—US Fish and Wildlife Service
30 USA—National Marine Fisheries Service

http://www.mdba.gov.au
http://www.mrcmekong.org
http://www.nioo.knaw.nl
http://www.nioz.nl/home_en
http://www.nilebasin.org
http://www.ndf.fi
http://www.niva.no
https.//www.csir.co.za
http//www.ivl.se
http://www.havochvatten.se
https://bison.usgs.gov/#home
http://www.glfc.org
https://www.fws.gov
http://www.nmfs.noaa.gov

Table 4 Search terms by language

Language Term1 Term2 Term 3 Term 4

Chinese (Mandarin) ¥ i bEE FraE

English river* fish* fisher* Aquaculture

French riviere*  poisson*  péche* Aquaculture

fleuve*

Portuguese rio* peixe* pescado*  Hidrocultura/
acuicultura

Spanish rio* pez* pescado*  Acuicultura

review papers, will be included in the final reference
database. We recognize that a large amount of data may
be reported only through grey literature or stored on
organizational sites. As such, our search strategy includes
37 grey literature databases and 30 regional or country

sites (Table 3). Further sites may be added as revealed by
the search results to be potentially relevant.

For the search engine (Table 3), an accumulation or
discovery curve strategy will be used to assess the return
on investment for continuing through search results. As
each river constitutes a distinct search, this process will
be conducted for each river search, within each distinct
database. Because this process includes a unique search
for each river in each database, duplicates of the same
articles will be collected. These will be screened dur-
ing the “Article screening and study inclusion criteria”
described below, but also allow calculation of overlap
between databases. The process is similar to that used
for recording the cumulative number of species in a par-
ticular environment as a function of search effort [30]. As
new relevant articles are collected and entered into the
database, the total number of potentially relevant articles
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per 100 search results will be calculated and plotted. The
search continues, considering new articles in groups of
100 returns at a time to plot potentially relevant articles
per unit of search effort. This step will be conducted dur-
ing the screening process described below. In this way,
the number of new, potentially relevant returns that will
be discovered with continued effort can be estimated.
Once the asymptote of the curve has been reached (no
new relevant articles revealed for 3 groups of 100 search
returns evaluated), searching in this data base will dis-
continue [30].

Article screening and study inclusion criteria

Screening

Article screening will occur in two steps. First, the title
and abstract will be reviewed for potentially relevant arti-
cles. Second, the full text will be read from those screened
during step one for relevant data. Initial screening will be
conducted by two members of the research team until
consistency in screening is established between screen-
ers. Consistency will be measured using the Kappa sta-
tistic, which measures the degree of agreement between
two coders [31]. This systematic map process will imple-
ment two to four coders. All coders will search and
screen the same river and the kappa statistic will be cal-
culated. Criteria and differences between included article
sets will be reviewed until kappa statistic values return
moderate to high values, > 0.5 [32]. Meetings to discuss
search strategy and study inclusion will occur at regular
intervals to maintain consistency throughout the search
and study inclusion.

The inclusion criteria described below will be applied
during the search process for collecting potentially rel-
evant articles and then screening collected articles for
inclusion in the final geodatabase. The number of all
included and excluded articles will be recorded at each
stage of the screening and study inclusion process per the
PRISMA flow chart [33].

Study inclusion criteria

All potentially relevant citations selected during the
search process will be saved into a reference manager or
systematic review software (such as Zotero or Mende-
ley) for full text review. Articles that are not open access
will be requested through inter-library loan or via uni-
versity library subscriptions from university-affiliated
researchers on our team. Articles will be selected from
the search if they meet all the following criteria, erring
on the side of inclusion. At the first screening step, arti-
cle will be selected if it meets the first two criteria and
if the title and abstract indicates the article contains spe-
cies-specific and location-specific information about fish
biomass. After duplicates are removed, title and abstracts
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will be reviewed and studies excluded based on the fol-
lowing criteria:

+ Not river related.

+ No information provided on fish biomass.

+ No or insufficient location information provided.
Sufficient location information includes information
(text description, coordinates, or a map) to pinpoint
a location or specific area on a map where fish were
extracted.

+ Insufficient methodological information to deter-
mine how data was acquired.

During the second screening step of the full text, only
those studies that do actually contain species-specific
and location-specific information about fish biomass will
be selected for inclusion.

+ Is primary research, a review, a dataset, a book, or a
report
+ Was published between 1950 and 2016.

+ The start date of 1950 was selected because it is also
the first year that FAO provides global fisheries sta-
tistics [13].

+ The article contains species-specific and location-
specific information about fish biomass.

In order to be included in the final database and map, a
study must meet all of the following criteria:

Relevant subjects River or river aquaculture fish species
(as identified by Fishbase.org).

Relevant interventions Capture/extraction of popula-
tions and communities of fish for food, income, or recrea-
tion.

Relevant outcomes Fish biomass extraction from rivers.
This data will include different units for weight, and differ-
ent articles may report data at different spatial and tem-
poral scales as well as have different definitions for catch,
harvest, yield, production, etc. The original data will be
extracted from the articles and then, when possible, con-
verted to consistent units for analysis as described below
in the “Data coding strategy” and Table 5.

Relevant study designs Quantitative research including
experimental, quasi-experimental, observational studies
will be included. Secondary studies including literature
reviews and systematic reviews will be used to identify
additional primary sources of information.

The original source of the data and type of organization
(non-governmental, governmental, etc.) will be included



Romulo et al. Environ Evid (2017) 6:29 Page 8 of 10
Table 5 Field names and definitions for data collected through the systematic map process
Field name Field definition Field type
Ref_ID DOl or assigned reference number VARCHAR(25)
RIVERID (Metadata) artificial sequence number, linked to metadata table. RIVERID is derived from on Natu- NUMBER(6)
ralEarth Rivers Database
RIVER_NAME River name VARCHAR2(150)
RIVER_ZONE_ID Segment ID from the river zones. these zones were defined in a separate modeling analysis based NUMBER(15)
on a k-mean plus cluster algorithm where cluster were derived based on six different bio-physical
parameters of the rivers. A separate manuscript regarding this modeling effort is under preparation
FISHCATCH_ID Fish_Catch_record sequence number (unique) NUMBER(6)
BEG_DATE Beginning date of fish data. Format: month/year example: 06/2016 DATE
END_DATE End date of fish data. Format: month/year example: 06/2016 DATE
EST_DATE Is the date estimated? (1 = yes, 2 = no) NUMBER(1)

FISH_CATCH_LAT
FISH_CATCH_LONG
FISH_CATCH_LOCATION
LOCATION_MAP
FISH_CATCH_SPECIES

FISH_CATCH_COUNT
FISH_SPECIES_TYPE

FISH_SPECIES_INTRO_YR

FISH_CATCH_TYPE

FISH_CATCH_WT

FISH_CATCH_UNIT
FISH_CATCH_KG
SAMPLED_AREA
FISH_CATCH_BY_AREA
TOTAL_BIOMASS

TOTAL_BIOMASS_UNIT
TOTAL_BIOMASS_KG
GEAR_TYPE

GEAR_SIZE
GEAR_SIZE_UNIT
GEAR_SIZE_cm
FISHING_EFFORT_UNIT

Latitude coordinate of fish catch in decimal degree

Longitude coordinate of fish catch in decimal degree

Original coordinate or location data from the reference

Is there a map showing the location of data collection? (1 = yes, 2 = no)

Species full Latin name. Enter “Mixed Catch”if specific species names are not provided. Example:
Schizodon fasciatus

Number of individual fish caught. Enter N/A if number is not available

Select type of species (1 = native, 2 = non-native, 3 = article does not specify). If a report combines
multiple fisheries, catch from each fishery will be recorded as separate entries

If introduced species then the year this species introduced in this river system, as determined by
fishbase.org

Select the reason for fish capture (1 = artisanal, 2 = commercial, 3 = recreational, 4 = scientific study,
5 = subsistence, 6 = aquaculture, 7 = others)

The numeric value for the weight of the fish catch. The unit of weight is recorded in the field FISH_
CATCH_UNIT

Select the weight unit reported by the article

Fish biomass, in kg. Calculated from field “FISH_CATCH_WT"
What area was sampled (include units)

Fish biomass, in kg/ha or X unit

The numeric value for the total biomass captured (including fish and other species). Enter N/A if not
available

Select the weight unit reported by the article
Total biomass captured in the haul in KG (including fish and other species). Enter N/A if not available

Select the type of gear used to capture the fish species (1 = trawl, 2 = net, 3 = traps, 4 = line,
5 = electrofishing, 6 = other)

Numerical value for the gear size

Select the gear size unit reported by the article
Mesh size or gear size in centimeters

Number of boats or gears used for the survey

FISHING_EFFORT_DURATION  Number of hours or days spend in fishing (days as 24 h)

NUMBER(15, 2)
NUMBER(15, 2)
VARCHAR2(150)
NUMBER(1)
NUMBER(8)

NUMBER(8)
NUMBER(1)

NUMBER(4)
NUMBER(1)
NUMBER(15,2)

VARCHAR2(5)
NUMBER(15,2)
NUMBER(8,2)
NUMBER(15,2)
NUMBER(15,2)

VARCHAR2(5)
NUMBER(15,2)
VARCHAR2(150)

NUMBER(8,2)
VARCHAR2(150)
NUMBER(8,2)
NUMBER(8)
NUMBER(8)

in the final database. A list of articles excluded at full text
review with reasons for exclusion will be provided.

Study quality assessment

captured as they may be pertinent for how the data are
used in modeling projects or estimations. Notes regard-

ing the methodological descriptions will also be col-

lected, including reliability of sources.

Because of variation in fish harvest methods and differ-

ing purpose for data collection in peer-reviewed and grey
literature, critical appraisal will not be applied to this
systematic map. However, descriptive and demographic
information about researchers and data collection will be

Data coding strategy

The following information will be collected from each
article, when available. Other categories or target infor-
mation may be added during the search process.
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Capture effort and methods fields
Fishing effort, gear type and size, vessel type and size,
sampled area and location.

Sector fields
Subsistence, commercial,
research, funding source.

aquaculture, recreation,

Information type fields

Primary information (i.e., the report authors collected
the information themselves), Secondary information;
article reports data collected by another party.

Map fields

Author affiliations, research question or objective, out-
come or conclusion, replication present or absent, con-
trol present or absent, review (R), before/after (BA),
comparator/intervention (CI), before/after/comparator/
intervention (BACI), randomized controlled trial (RCT),
objective or purpose of data collection.

Regarding the spatial component of fish biomass
extraction, this information will consist of point loca-
tions, sets of point locations, areas, general descriptions,
and river or watershed level scales. If the specific area
cannot be determined from the information provided,
that article will not meet study inclusion criteria and
will be excluded from the final geodatabase. All other
data will be included in the format provided by the origi-
nal documentation. The final geodatabase will consist of
point, multi-point, polygon, and multi-polygon shape-
files. The original spatial description, map, or coordinate
information will be provided in the final geodatabase
along with the spatial information. Changes in fish bio-
mass over time or time-series data will include individual
entries for each time point.

Intercoder reliability will be established by compar-
ing extracted data between researchers. Table 5 provides
the field names and definitions of the data targeted for
extraction from the search results. All persons contribut-
ing to data collection will be provided the same set of 20
articles and the actual data extracted will be compared.
Discrepancies in collected data will be discussed and
assessed until data collection is consistent. Other types
of data may be added as identified by the search process.
Data from these sources will then be synthesized into a
geodatabase.

Study mapping and presentation

The systematic map database will be presented as a geo-
database that will be open-access and hosted by USGS
Sciencebase. The geodatabase will be available as both
a file geodatabase and a series of folders. All files within
the geodatabase will consist of shapefiles, which are not
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proprietary. This systematic map protocol will accom-
pany the geodatabase as metadata. Additionally, a sys-
tematic map describing the data collection process and
results of the search. A geographic map of data density
and data collected will review the distribution of infor-
mation to identify knowledge gaps or concentrations
of information and also address the temporal scale of
available information. Understanding the distribution
of current information can help target future studies to
fill these gaps and reduce redundant data collection.
This information could also be used to frame systematic
review questions and research regarding river fisheries.
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Additional file 1. Search Terms Scoping. Information regarding the
original search terms and scoping methods used to determine proposed
search terms in the main manuscript.
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