Methodology for Recall Survey in Marine Recreational Fisheries in Croatia
Version 1, 4 November 2025
Reference Period 2022-2024, Continuation 2025-2027

The methodological framework applied for monitoring marine recreational and sport fisheries in
Croatia is based on national regulatory requirements, the structure of the Croatian fishing licence
system, and the regional standards defined by the FAO/GFCM Handbook for data collection on
recreational fisheries in the Mediterranean and the Black Sea (FAO Technical Paper 669). This
framework serves as the reference methodology for the national monitoring programme REC FISH
during 2022-2024 and ensures its continuation for 2025-2027 with necessary adjustments. It
reflects the operational structure of data collection in Croatia, including to the integration of the
national electronic licence register, the use of personal identification numbers (OIB) for unique
fisherman identification, and complementary data obtained from sport fishing competitions.

Legal and institutional context

Marine recreational and sport fisheries in Croatia are permitted only with valid licences issued
under the Marine Fisheries Act (Zakon o morskom ribarstva) and the Ordinance on Recreational
and Sport Marine Fisheries (Pravilnik o sportskom i rekreacijskom ribolovu na moru). Licence
issuance and administration fall under the Ministry of Agriculture, Forestry and Fisheries (MPSR),
which manages the national register of licence holders, including annual, multi-day, daily and
special permits.

To ensure methodological consistency and comparability with FAO/GFCM recommendations,
Croatia conducts annual surveys exclusively among holders of annual recreational and sport
fishing licences, as this population exhibits stable fishing behaviour, reliable recall accuracy and
a representative distribution of fishing effort throughout the year.

The Institute of Oceanography and Fisheries (IOR) is responsible for scientific implementation of
the monitoring programme, including survey design, questionnaire updates, data processing and
estimation. All activities are carried out within the National Work Plan for Data Collection in
Fisheries and Aquaculture, in accordance with Regulation (EU) 2017/1004.

Target population and licensing system as sampling frame

The licensing system for marine recreational and sport fisheries in the Republic of Croatia
represents the central administrative and statistical foundation of the national monitoring
programme. It is a fully digitalised, centralised system maintained by the Ministry of Agriculture,
Forestry and Fisheries (MPSR), designed to regulate access to recreational and sport fishing,
ensure compliance with national legislation, and provide a reliable population frame for scientific
sampling.

Licences for recreational and sport marine fisheries are issued exclusively through the national
electronic platform, accessible via accredited sales points, authorised sport-fishing
organisations, or the official web portal. The system registers each licence with a unique identifier
linked to the personal information, including name, residence, citizenship, and, crucially from
2024 onward, the Croatian personal identification number (OIB). The introduction of OIB as a



mandatory field represents a major methodological advancement, since it enables the
identification of unique individuals regardless of the number or type of licences purchased during
a calendar year. Prior to the adoption of this measure, total licence counts could overestimate the
number of active fishermen due to multiple purchases by the same person (e.g., annual licence
combined with special gear permits or additional short-term permits). The updated system
eliminates this bias and allows the direct determination of the true size of the population engaged
in recreational or sport fishing at sea.

The licensing system distinguishes between several categories of permits, defined in the
Ordinance on Recreational and Sport Marine Fisheries. These include annual recreational
licences, annual sport-fishing licences issued through authorised sport federations, short-term
recreational licences (1-day, 3-day, 7-day), and special-purpose licences allowing the use of
specific gear types such as certain hook-and-line configurations or harvesting tools for
cephalopods. Annual licences, which provide year-round fishing rights, are methodologically the
most suitable for recall-based monitoring because licence holders typically fish more regularly,
demonstrate a wider spatial distribution of effort, and retain fishing habits that permit reliable
recall over extended periods. For this reason, annual licence holders constitute the exclusive
sampling frame for the national REC FISH survey.

The system records not only the type of licence issued but also additional attributes relevant for
sampling stratification and data interpretation. These include the declared fishing modality (boat,
shore, or spearfishing), membership in sport-fishing organisations, and the acquisition of
supplementary authorisations. Through internal consistency checks, sales records are validated
at the point of issue, ensuring that the information associated with each licence remains accurate
and usable for scientific purposes. The completeness of the licensing database, combined with
its nationwide coverage, makes the Croatian system one of the most robust sampling frames for
recreational fisheries monitoring in the Mediterranean region.

Each issued licence is associated with a timestamp and includes the mandatory requirement for
permit holders to provide contact information. For persons who voluntarily provide an email
address and consent to be contacted, the licensing platform effectively becomes an operational
tool for survey distribution. This integration between the administrative system and scientific data
collection reduces sampling uncertainty, facilitates rapid deployment of surveys, and ensures a
high level of traceability and transparency in the selection of respondents.

In the context of data analysis, the licensing database provides the value Nd, representing the
total number of annual licence holders in a given reference year. This value is essential for the
expansion of survey-derived estimates to the population level and is applied directly in the
estimation formula recommended by FAO/GFCM. The ability to derive Nd based on unique OIB-
linked persons, rather than the number of licences sold, significantly improves the accuracy of
national catch estimates and reduces the risk of systematic overestimation.

From 2025 onward, the licensing system will continue to serve as the exclusive population frame
for Croatia’s national monitoring of recreational catch. The methodological stability of the system,
the completeness of administrative records and the incorporation of unique identifiers ensure
that the national monitoring programme remains statistically robust, fully traceable and aligned
with best international practice.



Conceptual basis and alighment with FAO/GFCM standards

Croatia applies the recall survey approach recommended by the FAO/GFCM Handbook. In this
approach, fishermen retrospectively report their fishing activities, catch composition and release
behaviour during the previous year. This method is appropriate in Mediterranean fisheries, where
logbooks, mandatory self-reporting or observer programmes are not feasible for the entire
population of recreationalfishermen, and where the primary objective is to estimate annual catch
and effort distributions rather than trip-level statistics.

The Croatian survey follows the FAO/GFCM minimum variable set, collecting information on
fishing effort, gear and technique, spatial distribution, retained and released catches,
interactions with sensitive species, and basic demographic indicators. During 2022-2024, the
survey also included a socio-economic data. This socio-economic module will not be
continued after 2024, as national monitoring will focus exclusively on fishing catches and
number of participants for the 2025-2027 period.

Survey instrument and 2024 improvements

The questionnaire is desighed as a modular online instrument, implemented through Google
Forms, with branching logic based on fishing modality: fishing from boat, fishing from shore, or
spearfishing. Each path contains modality-specific blocks for effort, catch, releases and
interaction with sensitive species. A substantial update was introduced in 2024. The list of
species was expanded and taxonomically refined to match GFCM and National Work Plan
requirements; several previously grouped categories (e.g. Sparidae, Mugilidae, Scomber spp.,
Trachurus spp.) were fully separated; definitions of gear categories were standardised; questions
referring to fishing zones and sub-zones were clarified; and the logic of progression through the
questionnaire was reorganised to reduce respondent error and missing data. These updates
significantly increased analytical resolution and internal coherence, and the 2024 version of the
questionnaire will therefore be used consistently for all survey years from 2025 onwards.

Complementary data sources: sport competitions and scientific observers

In addition to the main recall survey dataset, Croatia integrates structured datasets originating
from organised sport-fishing competitions. Competition organisers maintain official records that
include weight, species composition and ranking-based metrics. During BGF competitions, IOR
deploys trained scientific observers who collect biological measurements (length, weight,
condition) and species-specific confirmations. These observer-derived datasets serve as an
independent validation layer and provide high-quality biological information that is not obtainable
through recall data alone. The inclusion of these datasets broadens the coverage of high-effort
events and contributes to reducing underestimation for certain species that are
disproportionately represented in competitive contexts. Data from competitions and observers
are harmonised and merged following internal IOR protocols to ensure consistency with survey-
derived estimates.

Estimation methodology

Following FAO/GFCM recommendations, Croatia applies a two-step estimation approach:
individual-level estimation of annual catch followed by expansion to the total population of
annual licence holders.



For each species v, the total weight of catch is estimated as:

PM, = N, X mg X N,

Where

- PM,is the estimated total weight of species v;

- N:isthe proportion of respondents who reported catching species v;

- msisthe average weight of species v caught per fisherman per year;

- and Ny is the number of annual licence holders within the targeted modality.

IOR method for separation of grouped species

When respondents report catches for grouped taxa (e.g. Sparidae, Mugilidae, Trachurus spp.), IOR
applies a species-level separation using a standardised proportional-allocation method, derived
from DCF biological monitoring data. The method uses the following formula:

Where

- M,isthereconstructed weight of species v within the group;

- myisthe average individual weight of species v derived from DCF sampling;
- N,isthe number of individuals reported in the survey for species v;

- and Mgis the total weight reported for the species group.

This method ensures that reconstructed species-level estimates maintain biologically plausible
distributions consistent with observed length and weight structures in Croatian waters. By relying
on empirical biological monitoring data rather than assumed averages, the Croatian method
improves accuracy relative to simple proportional allocation based on frequencies alone.

Treatment of released catch

Retained and released components are separated for each species. Where respondents provide
the number and mean weight of released individuals, the total released weight is computed as:

R, = w,. X N,
Where

- Rvisthereconstructed (estimated) weight of released catch for species v;

- w,isthe average individual weight of released specimens of species v, derived either from
respondent-provided values or, when unavailable, from species-specific length-weight
relationships based on DCF/IOR biological sampling;

- N:.isthe number of released individuals of species v reported in the dataset (respondent-
level, station-level or aggregated stratum-level, depending on application).

For respondents who are unable to provide weight information, the mean weight is imputed using
empirical size-frequency distributions from DCF monitoring for below-MLS specimens or using
validated values provided by experienced fishermen whose reported data satisfy internal
consistency checks.



Data processing and validation

Data processing involves multiple stages of screening to remove obviously incorrect entries (e.g.
unit errors, biologically impossible catches), correction of decimal formatting issues, internal
consistency checks between number and weight of individuals, and removal of extreme outliers
using IOR-defined plausibility thresholds. These thresholds are based on long-term scientific
sampling in the Adriatic and internal expertise regarding species-specific size limits and realistic
daily catches.

Limitations and mitigation measures

As in all recall-based recreational fisheries surveys, limitations include recall bias, voluntary
participation, lack of coverage for persons without email access, and potential intentional or
unintentional misreporting. These limitations are partially mitigated by stratification, the use of
the OIB-based population frame, year-to-year consistency in methodology, incorporation of
observer-validated datasets, removal of extreme values, and replacement of grouped categories
with species-level inputs in 2024.

Continuation for 2025-2027

For the period 2025-2027, Croatia will continue to implement annual surveys using the
methodological and analytical framework described in this document. The improved 2024
questionnaire will remain the standard instrument, and estimation procedures, species lists,
stratification structure and data processing rules will be preserved. Socio-economic variables
collected in 2022-2024 will no longer be included, as the national focus shifts to biological and
catch-related indicators. Integration of data from competitions and scientific observers will
remain a core component of the methodology.
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