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add_ages Attach age data to a creel design
Description

add_ages() attaches a data frame of individual fish age records (from scale, fin ray, or otolith
samples) to a creel_design object. The age data are linked to interviews via a shared identifier,
analogous to add_lengths().



Usage

add_ages(design

Arguments

design
data

age_uid

interview_uid

species
age

age_type

Value

A creel_designo

See Also

add_lengths()

Examples

data(example_cale
data(example_inte
data(example_ages

design <- creel_d

design <- add_int
catch = catch_t
trip_status = t

)

design <- add_age
age_uid =
interview_uid =
species =
age =
age_type =

)

head(design$ages)

add_ages

, data, age_uid, interview_uid, species, age, age_type)

A creel_design object with interviews attached.
A data frame of age records. One row per aged fish.

Unquoted column in data — the column that holds the interview identifier, link-
ing each age record to its interview (the foreign key; analogous to length_uid
in add_lengths()).

Unquoted column in design$interviews — the interview identifier column in
the design, used as the join target.

Unquoted column in data — species name or code.
Unquoted column in data — estimated age (integer or numeric).

Unquoted column in data — fate of the fish: "harvest” or "release”.

bject with age data attached in design$ages and associated column-name slots.

ndar)
rviews)

)

esign(example_calendar, date = date, strata = day_type)
erviews(design, example_interviews,

otal, effort = hours_fished, harvest = catch_kept,
rip_status

s(design, example_ages,
interview_id,
interview_id,

species,

age,

age_type
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add_catch Attach species-level catch data to a creel design

Description

Attaches a long-format data frame of species-level catch data to a creel_design object. Each row
in data represents a species-catch-type combination for a single interview. Data is validated at
attach time and stored on the design for use by downstream summary and estimation functions.

Usage

add_catch(design, data, catch_uid, interview_uid, species, count, catch_type)

Arguments

design A creel_design object created by creel_design.

data A data frame in long format: one row per species per catch type per interview.

catch_uid <tidyselect> Column in data containing interview IDs (the catch-side join key).

interview_uid <tidyselect> Column in design$interviews containing the matching interview
IDs.

species <tidyselect> Column in data containing species names or codes.

count <tidyselect> Column in data containing fish counts (non-negative integer or
numeric).

catch_type <tidyselect> Column in data containing catch fate: one of "caught”, "harvested”,

or "released”. Values are normalized to lowercase before validation.

Details

Catch type model: Each species-interview row carries one of three catch types. "caught” is the
total; "harvested” and "released” are subsets. A "caught” row is optional — when absent,
total catch is inferred as harvested + released. When a "caught"” row is present, caught >=
harvested + released is enforced (CATCH-04).

Interview ID validation: Every interview ID appearing in data must appear in design$interviews[[interview_uid]].
Interviews with no catch rows are valid (anglers who caught nothing need not appear in catch data).

Counts must be known (CATCH-07): count may not contain NA. A missing row carries a definite
meaning here — none of that disposition, or, for a "caught"” row, derive the total from harvested
+ released — so a row that is present but carries an unknown count is silently read as that same
definite thing rather than as an unknown. Fill the missing counts, or drop those rows; note that
dropping states something, since a dropped "caught” row changes how the total is derived rather
than setting it to zero. Aborts with class creel_error_na_catch_count.

Immutability: Returns a new creel_design — the input is not modified. Calling add_catch()
on a design that already has $catch is an error.
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Value

A new creel_design object with $catch and associated $catch_*_col fields attached.

See Also

Other "Survey Design": add_counts(), add_interviews(), add_lengths(), add_sections(),
as_creel_svydesign(), as_hybrid_svydesign(), compute_angler_effort(), compute_effort(),
creel_design(), creel_schema(), creel_vocabulary(),derive_angler_count(), est_effort_camera(),
impute_camera_counts(), mean_party_size(), prep_counts_boat_party(), prep_counts_daily_effort(),
prep_interview_catch(), prep_interviews_trips(), validate_creel_schema()

Examples

data(example_calendar)
data(example_interviews)
data(example_catch)

design <- creel_design(example_calendar, date = date, strata = day_type)
design <- add_interviews(design, example_interviews,
catch = catch_total, effort = hours_fished, harvest = catch_kept,
trip_status = trip_status, trip_duration = trip_duration
)
design <- add_catch(design, example_catch,
catch_uid = interview_id,
interview_uid = interview_id,
species = species,
count = count,
catch_type = catch_type
)
print(design)

add_counts Attach count data to a creel design

Description

Attaches count-side effort data to a creel_design object and constructs the internal survey design
object eagerly. The preferred workflow is to standardize raw count-process data into sampled-day
effort rows with prep_counts_daily_effort() (or another prep_counts_x() helper) before call-
ing add_counts(). This keeps survey-specific count reconstruction logic out of the core estimator
path.

Compatibility paths for raw-ish count inputs remain supported: add_counts() can still aggre-
gate multiple within-day observations via count_time_col and can still compute progressive-count
daily effort from circuit_time and period_length_col. Eager construction catches design er-
rors at add_counts() time when users have context about what data they are adding.

period_length_col applies to instantaneous counts as well as progressive ones. An instantaneous
count is a snapshot of the anglers present at one moment, so it becomes effort only once multiplied
by the period it was randomised within; supply that column and the estimate is in angler-hours.
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Usage

add_counts(
design,
counts,
count_col = NULL,
psu = NULL,
count_time_col = NULL,
count_type = "instantaneous”,
circuit_time = NULL,
period_length_col = NULL,
unit_cols = NULL,
allow_invalid = FALSE,
p_period = NULL

Arguments

design A creel_design object (created with creel_design())

counts Data frame containing count-side effort data. Preferred input: sampled-day ef-
fort rows that already have a Date column matching the design’s date_col, all
strata columns from the design’s strata_cols, at least one numeric effort column,
and a PSU column (specified via psu, defaults to date_col). Use prep_counts_daily_effort()
to build this form from raw source data.

Compatibility input paths remain available for raw-ish count workflows with
multiple within-day observations or progressive counts.

count_col Tidy selector for the numeric column holding the angler counts. Defaults to
NULL, in which case the column is inferred as the only numeric column that
is not design metadata (date, strata, PSU, section, count-time, or period-length).
If more than one numeric column qualifies, add_counts() aborts and lists the
candidates rather than choosing by position — name the column here to resolve
it. The resolved name is stored on the design and used by every downstream
estimator.

psu Character string naming the PSU (Primary Sampling Unit) column in the count
data. Defaults to NULL, which uses the design’s date_col as the PSU (day-
as-PSU is the most common creel design). A custom PSU column must still
identify a day (a day id, for example): the expanded effort targets count popu-
lation days on the calendar, so they refuse a PSU that puts several PSUs on one
date. Units inside a day — sites, effort types — belong in unit_cols, which sums
them into the day before expanding. A site-day PSU drawn from a site-by-day
frame is not supported for count designs (GH #442).

count_time_col Tidy selector for a column that identifies distinct sub-PSU count observations
(e.g., count_time_col = count_time where count_time contains "am" / "pm").
When supplied, multiple rows per PSU are aggregated to a single PSU-level
mean (C-bar_d) and within-day variance components (SS_d, K_d) are stored
in design$within_day_var. When NULL (default), a single row per PSU is
expected; duplicate PSU rows emit a CNT-06 warning.
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count_type Character string specifying the count method. Must be "instantaneous” (de-
fault) or "progressive”. When "progressive”, circuit_time and period_length_col
are required.

circuit_time  Numeric. Circuit duration 7 in hours — the time required to complete one rov-
ing count circuit of the water body. Required when count_type = "progressive”
(CNT-05). Used to compute x = T;/7 and Ed = C x 7 x k. Ignored (with a
warning) when count_type = "instantaneous”.

period_length_col
Tidy selector for the column containing T_d — the length in hours of the period
each count was randomised within. Required when count_type = "progressive”
(CNT-05), optional but strongly recommended when count_type = "instantaneous”.
Values must be positive and finite. The column is dropped from design$counts
after B_d is computed (it must not be passed to estimate_effort() as a count
variable).

unit_cols Optional character vector naming the columns that together identify one sam-
pling unit. When omitted, the unit is inferred from the design: the PSU column
plus any strata, section, and site columns.

Supply it when the counts table carries a dimension the design does not declare.
The commonest case is effort_type, which prep_counts_daily_effort()
emits: bank and boat counts on the same day are two units, not one day counted
twice. Inference cannot see such a column, so it would treat those rows as
repeats — warning about them without count_time_col, and averaging across
them with it (GH #162).

You are not required to guess when this matters. If aggregation would collapse
rows that differ in an undeclared column, add_counts() aborts and names the
column rather than silently taking its first value.

For instantaneous counts, supplying this is what makes the estimate angler-
hours. A count is a snapshot of how many anglers were present at one moment;
effort is that count times the period it was randomised within, Ed =Cyx Ty
(Hoenig et al. 1993). Without it, estimate_effort() expands the counts to
the season and returns them unmultiplied, and warns once per design that it has
done so.

Not accepted on aerial designs, which carry their period length as h_open and
scale the count by h_open / v when estimating. Supplying both would apply
time twice, so this errors rather than choosing one.

T_d is a property of the survey protocol — the period set by regulation, access
hours, or field practice. It is not astronomical daylight. day_length() is for
simulation and planning; do not feed it here as a substitute for the period actually
surveyed.

The multiplication happens per PSU, before aggregation. Converting after the
fact computes C' x T where the target is the mean of C' x T'; the two differ by
Cov(C, T), which is positive in practice because anglers fish more on long days,
so the collapsed form biases low.

allow_invalid Logical flag for validation behavior. If FALSE (default), validation failures abort
with detailed error messages. If TRUE, validation failures generate warnings
and attach counts anyway (use with caution).
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p_period The probability that the counted period (shift) was the one worked on that sam-
pled day: a single number, or a column of counts, in (0, 1]. For a design that
draws one of two shifts per sampled day at random, p_period = @.5. Daily ef-
fort is then the mean count x the period length / p_period (Horvitz-Thompson
over the shift draw), and the same factor reaches the within-day variance and
the party-size expansion term. Requires period_length_col, which must hold
the real length of the shift, not a length already divided by the probability: that
would apply the probability twice and double the effort. A length over 24 hours
is refused for that reason, and a warning is given when the length / p_period,
averaged over sampled days, passes 24 hours (the shifts would then cover more
than a day). A column must be constant within each sampled day. Not used on
aerial designs (which expand by h_open) or bus-route designs (which declare
p_period in creel_design()). NULL (default) means every period of the day
was eligible to be counted, as before — unless the design calendar is a schedule
that samples shifts (see below).

Shift schedules. When the design calendar comes from generate_schedule()

or read_schedule () with shifts drawn (a p_period column below 1, or shift_start
/ shift_end), add_counts() reads each counted day’s p_period from it, so the
argument can be left out. If it is given it must agree with the schedule. Counts

on a day the schedule gives no worked shift are refused. When the schedule has

shift times, period_length_col must equal the total hours of the day’s worked
shifts (to 0.01 h); a length equal to that window / p_period is refused as apply-

ing the probability twice. Shifts that cross midnight are refused until #407.

Value

A new creel_design object (list) with components:

calendar Original calendar data frame

date_col Character name of date column
strata_cols Character vector of strata column names
site_col Character name of site column, or NULL

design_type Character design type

counts The count data frame (newly attached)

psu_col Character name of PSU column

survey Internal survey.design2 object (newly constructed)

validation creel_validation object with Tier 1 results
Immutability

add_counts() follows functional programming patterns and returns a new creel_design object. The
original design object is not modified. This prevents accidental data loss and makes the workflow
explicit: design2 <- add_counts(design, counts) not add_counts(design, counts)
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Validation
add_counts() performs Tier 1 validation:

¢ Count data schema (Date column, numeric column) via validate_count_schema()
* Design column presence (date_col, strata_cols, PSU in count data)
* No NA values in design-critical columns (date, strata, PSU)

* Survey construction (catches lonely PSU errors, stratification issues)

Party-size expansion carriers

derive_angler_count() attaches expansion_basis, expansion_se, expansion_group, and expansion_of
to the counts table so the party-size sampling error can reach the effort standard error. The four are

written together and must travel together: add_counts() aborts on a table carrying only some of

them, since that state can only come from partial deletion and would otherwise drop the variance
component while leaving an expansion_se visible in the data.

add_counts() also aborts when count_col is not the column named in expansion_of. The
basis is d(count)/d(party_size), so a count transformed after derive_angler_count() no longer
matches the basis carried beside it, and the variance component would come out understated by
exactly the scale factor while still reading as propagated. Supply the untransformed count and
period_length_col, which scales the count and the basis together.

Dropping all four — which an ordinary select() will do — is indistinguishable here from counts
that never had them, and is silent.

PSU Specification

Per user decision (clarified 2026-02-08), PSU is specified only in add_counts(), not in creel_design()
constructor. PSU is only meaningful when count data is present, making add_counts() the correct
abstraction boundary. This design allows the same creel_design calendar to be used with different
PSU structures.

See Also

Other "Survey Design": add_catch(), add_interviews(), add_lengths(), add_sections(),
as_creel_svydesign(), as_hybrid_svydesign(), compute_angler_effort(), compute_effort(),
creel_design(), creel_schema(), creel_vocabulary(), derive_angler_count(), est_effort_camera(),
impute_camera_counts(), mean_party_size(), prep_counts_boat_party(), prep_counts_daily_effort(),
prep_interview_catch(), prep_interviews_trips(), validate_creel_schema()

Examples

# Preferred workflow: standardize sampled-day effort before attachment
calendar <- data.frame(
date = as.Date(c("2024-06-01", "2024-06-02", "2024-06-03", "2024-06-04")),
day_type = c("weekday”, "weekday", "weekend", "weekend")

)

design <- creel_design(calendar, date = date, strata = day_type)

raw_counts <- data.frame(
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sample_date = as.Date(c("2024-06-01", "2024-06-02", "2024-06-03", "2024-06-04")),
day_type = c("weekday”, "weekday", "weekend”, "weekend"),
effort_kind = c("bank”, "bank”, "bank”, "bank"),
effort_value = c(15, 23, 45, 52)
)

counts_ready <- prep_counts_daily_effort(
raw_counts,
date = sample_date,
strata = day_type,
effort_type = effort_kind,
daily_effort = effort_value

design_with_counts <- add_counts(design, counts_ready)
print(design_with_counts)

# Compatibility path: raw count rows with a custom PSU column (a day id)
counts_with_day_psu <- data.frame(
date = as.Date(c("2024-06-01", "2024-06-02", "2024-06-03", "2024-06-04")),
day_type = c("weekday”, "weekday"”, "weekend"”, "weekend"),
day_id = paste@("day_", 1:4),
count = c(15, 23, 45, 52)
)

design2 <- add_counts(design, counts_with_day_psu, psu = "day_id")

# Compatibility path: multiple counts per day (within-day variance via count_time_col)
# Two circuits per day: "am” and "pm"”
calendar2 <- data.frame(

date = as.Date(c("2024-06-01", "2024-06-02", "2024-06-03", "2024-06-04")),

day_type = c("weekday”, "weekday"”, "weekend”, "weekend")

)
design3 <- creel_design(calendar2, date = date, strata = day_type)

multi_counts <- data.frame(
date = as.Date(rep(c("2024-06-01", "2024-06-02", "2024-06-03", "2024-06-04"), each = 2)),
day_type = rep(c("weekday”, "weekday"”, "weekend", "weekend"), each = 2),
count_time = rep(c(”am”, "pm"), 4),
n_anglers = c(12, 18, 20, 26, 40, 50, 48, 56)
)
design_multi <- add_counts(design3, multi_counts,
count_time_col = count_time # nolint: object_usage_linter

)

# Compatibility path: progressive count type (E_d = C x circuit_time x kappa)
calendar3 <- data.frame(
date = as.Date(c(”2024-06-01", "2024-06-02", "2024-06-03", "2024-06-04")),
day_type = c("weekday”, "weekday", "weekend", "weekend")

)

design4 <- creel_design(calendar3, date = date, strata = day_type)

prog_counts <- data.frame(
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date = as.Date(c("2024-06-01", "2024-06-02", "2024-06-03", "2024-06-04")),
day_type = c("weekday”, "weekday", "weekend”, "weekend"),
n_anglers = c(15L, 23L, 45L, 52L),
shift_hours = rep(8, 4)
)
design_prog <- add_counts(
design4, prog_counts,
count_type = "progressive”,
circuit_time = 2,
period_length_col = shift_hours # nolint: object_usage_linter

add_interviews Attach interview data to a creel design

Description

Attaches interview-side trip data (catch, effort, and optionally harvest per fishing trip) to a creel_design

object and constructs the internal interview survey design object eagerly. The preferred workflow is

to standardize raw interview exports into canonical trip rows with prep_interviews_trips() be-

fore calling add_interviews(), and to standardize species-level catch detail with prep_interview_catch()
before calling add_catch().

add_interviews() still supports direct attachment of raw-ish interview data with tidy selectors
for catch, effort, and trip metadata. This keeps current workflows working while making the prep-
helper seam explicit.

Usage

add_interviews(
design,
interviews,
catch,
effort,
harvest = NULL,
trip_status,
trip_duration = NULL,
trip_start = NULL,
interview_time = NULL,
n_counted = NULL,
n_interviewed = NULL,
angler_type = NULL,
angler_method = NULL,
species_sought = NULL,
n_anglers = 1L,
refused = NULL,
date_col = NULL,
interview_type = c("access"”, "roving"),
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allow_invalid = FALSE

)
Arguments
design A creel_design object (created with creel_design())
interviews Data frame containing interview data. Must have:
* A Date column matching the design’s date_col
* Numeric catch column (total fish caught per trip)
* Numeric effort column (fishing time per trip, e.g., hours)
 Character trip status column ("complete" or "incomplete")
* Optional numeric harvest column (fish kept per trip)
* Optional numeric trip duration column (hours) OR trip_start + interview_time
columns (POSIXct)
catch Tidy selector for total catch column (required). Use bare column names (e.g.,
catch = catch_total) or tidyselect helpers.
effort Tidy selector for fishing effort column (required, e.g., ef fort = hours_fished).
Should represent time spent fishing per trip.
harvest Tidy selector for harvest (kept fish) column (optional, default NULL). If pro-
vided, will be validated for consistency (harvest <= catch).
trip_status Tidy selector for trip completion status column (required). Must contain "com-

plete" or "incomplete" (case-insensitive). This is essential for downstream in-
complete trip estimators.

trip_duration Tidy selector for trip duration column in hours (optional, default NULL). Pro-
vide either trip_duration OR trip_start + interview_time, not both; on a night
design interview_time may accompany it (see interview_time). Duration
values must be positive and >= 1/60 hours (1 minute).

trip_start Tidy selector for trip start time column (optional, default NULL). Must be POSIXct
or POSIXIt. Requires interview_time to calculate duration. Use when duration
needs to be calculated from timestamps.

interview_time Tidy selector for interview time column (optional, default NULL). Must be
POSIXct or POSIXIt. Requires trip_start to calculate duration. Duration is cal-
culated as interview_time - trip_start in hours. On a night design (see day_start
in creel_design()) it is required, because it places each interview on its night,
and it may be given without trip_start or together with trip_duration: a
recorded duration (for instance one the angler corrected for a break) is then used
as given, not recomputed from the clock.

n_counted Tidy selector for the count of all anglers observed at the site during the sampling
period (required for bus-route designs, ignored for other designs). Values must
be non-negative integers. Must satisfy n_counted >= n_interviewed.

n_interviewed Tidy selector for the count of anglers actually interviewed at the site (required for
bus-route designs, ignored for other designs). Values of 0 are valid (no anglers
came off the water).
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angler_type

angler_method

species_sought

n_anglers

refused

date_col

interview_type

allow_invalid

Value

add_interviews

Tidy selector for angler type column (optional, default NULL). Use bare column
names (e.g., angler_type = angler_type). Common values are "bank" and
"boat". Values are not validated; downstream summary functions use this field.

Tidy selector for angler method column (optional, default NULL). Use bare col-
umn names (e.g., angler_method = method_code). Records the fishing tech-

non

nique employed (e.g., "fly", "spin", "bait").

Tidy selector for species sought column (optional, default NULL). Use bare col-
umn names (e.g., species_sought = target_species). Records the species
the angler was targeting during the interview.

Number of anglers in the party. Either a bare column name (e.g. n_anglers
= party_size) or a single positive number stating a constant party size (e.g.
n_anglers =1 when every interview is one angler). A bare number is read as
a party size, not as a tidyselect column position, so n_anglers = 1 means one
angler per party rather than "column 1". Values must be positive and finite;
missing and non-integer values warn.

When omitted, effort is left un-normalised and a c1i_warn() message states the
assumption. In that case the rate estimators return quantities per party-hour, and
the product totals warn when they multiply one by count-derived angler-hours.
Pass n_anglers =1 to state that the interviews really are one angler each; that
is a declaration, not a default, and it silences the warning.

Tidy selector for the refused interview flag column (optional, default NULL).
Use bare column names (e.g., refused = refused_flag). Values should be
logical (TRUE/FALSE) or coercible to logical.

Character name of date column in interviews (default NULL, which uses the de-
sign’s date_col). Specify explicitly if interview data uses a different date column
name than the design calendar.

Character: "access" (complete trips at access point) or "roving" (incomplete
trips during fishing). Default is "access". When set to "roving", estimation
functions automatically default to using all interviews (complete + incomplete)
via the mean-of-ratios (MOR) estimator rather than restricting to complete trips.
Override the auto-routing by passing use_trips or estimator explicitly.

Logical flag for validation behavior. If FALSE (default), validation failures abort
with detailed error messages. If TRUE, validation failures generate warnings
and attach interviews anyway (use with caution).

A new creel_design object (list) with components:

calendar
date_col
strata_cols
site_col
design_type

counts

Original calendar data frame

Character name of date column

Character vector of strata column names

Character name of site column, or NULL

Character design type

Count data frame (if previously attached, or NULL)
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interviews The interview data frame (newly attached)
catch_col Character name of catch column
effort_col Character name of effort column
harvest_col Character name of harvest column, or NULL

trip_status_col

Character name of trip status column
trip_duration_col

Character name of trip duration column, or NULL
trip_start_col Character name of trip start time column, or NULL
interview_time_col

Character name of interview time column, or NULL
interview_type Character interview type
interview_survey

Internal survey.design2 object (newly constructed)

validation creel_validation object with Tier 1 results

Immutability

add_interviews() follows functional programming patterns and returns a new creel_design object.
The original design object is not modified. This prevents accidental data loss and makes the work-

flow explicit: design2 <- add_interviews(design, interviews, ...) notadd_interviews(design,
interviews, ...)
Validation

add_interviews() performs Tier 1 validation:

¢ Interview data schema (Date column, numeric columns) via validate_interview_schema()
* Design column presence (date_col exists in interview data)

* No NA values in date column

* Interview dates exist in design calendar

* Catch and effort columns exist and are numeric

* Harvest column exists and is numeric (if provided)

» Harvest <= catch consistency (if harvest provided)

* Trip status valid ("complete" or "incomplete", case-insensitive)

* Trip status has no NA values

* Trip duration/time inputs are mutually exclusive (error if both provided)

* Trip duration is positive, >= 1 minute, warns if > 48 hours

* Trip start + interview_time are POSIXct/POSIXIt, calculate valid duration

* Interview survey construction (catches stratification issues)

Calendar Integration

Interview dates are automatically linked to the design calendar via date matching. Strata from the
calendar are inherited by the interview data, enabling stratified estimation of catch rates.
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See Also

Other "Survey Design": add_catch(), add_counts(), add_lengths(), add_sections(), as_creel_svydesign(),
as_hybrid_svydesign(), compute_angler_effort(), compute_effort(), creel_design(), creel_schema(),
creel_vocabulary(), derive_angler_count(), est_effort_camera(), impute_camera_counts(),
mean_party_size(), prep_counts_boat_party(), prep_counts_daily_effort(), prep_interview_catch(),
prep_interviews_trips(), validate_creel_schema()

Examples

# Preferred workflow: standardize interview rows before attachment

calendar <- data.frame(
date = as.Date(c("2024-06-01", "2024-06-02", "2024-06-03", "2024-06-04")),
day_type = c("weekday”, "weekday"”, "weekend”, "weekend")

)

design <- creel_design(calendar, date = date, strata = day_type)

raw_interviews <- data.frame(
survey_date = as.Date(c("2024-06-01", "2024-06-02", "2024-06-03", "2024-06-04")),
catch_total = c(5, 3, 7, 2),
hours_fished = c(2.0, 2.5, 3.0, 1.5),
trip_status = c("complete”, "complete”, "incomplete”, "complete"),
trip_duration = c(2.0, 2.5, 1.5, 1.5),
interview_id = 1:4

interviews_ready <- prep_interviews_trips(
raw_interviews,
date = survey_date,
interview_uid = interview_id,
effort_hours = hours_fished,
trip_status = trip_status,
trip_duration = trip_duration,
catch_total = catch_total

)

design_with_interviews <- add_interviews(
design, interviews_ready,
catch = catch_total,
effort = effort_hours,
trip_status = trip_status,
trip_duration = trip_duration

)

print(design_with_interviews)

# Compatibility path: direct attachment with harvest column and timestamps
interviews2 <- data.frame(
date = as.Date(c("2024-06-01", "2024-06-02", "2024-06-03", "2024-06-04")),
catch_total = c(5, 3, 7, 2),
catch_kept = c(2, 1, 5, 2),
hours_fished = c(2.0, 2.5, 3.0, 1.5),
trip_status = c("complete”, "incomplete”, "complete”, "complete”),
trip_start = as.POSIXct(c(
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"2024-06-01 08:00", "2024-06-02 09:00",
"2024-06-03 07:00", "2024-06-04 10:00"

),

interview_time = as.POSIXct(c(
"2024-06-01 10:00", "2024-06-02 11:30",
"2024-06-03 10:00", "2024-06-04 11:30"

D)

)

design2 <- add_interviews(
design, interviews2,
catch = catch_total,
effort = hours_fished,
harvest = catch_kept,
trip_status = trip_status,
trip_start = trip_start,
interview_time = interview_time

add_lengths Attach fish length frequency data to a creel design

Description

Attaches a long-format data frame of fish length measurements to a creel_design object. Supports
both individual measurements (harvest) and binned counts (release). Data is validated at attach time
and stored on the design for use by downstream summary and estimation functions.

Usage

add_lengths(
design,
data,
length_uid,
interview_uid,
species,
length,
length_type,
count = NULL,
release_format = "individual”,
release_bin_unit = "mm",
release_bin_width = NULL

Arguments

design A creel_design object created by creel_design.
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data A data frame in long format: one row per fish measurement or length bin per
species per interview.

length_uid <tidyselect> Column in data containing interview IDs (the length-side join
key).

interview_uid <tidyselect> Column in design$interviews containing the matching interview
IDs.

species <tidyselect> Column in data containing species names or codes.

length <tidyselect> Column in data containing length values. For harvest rows (when

release_format = "individual"”), must be numeric (mm). For release rows
when release_format = "binned”, may be a character bin label such as "300-350".

length_type <tidyselect> Column in data containing the measurement fate: one of "harvest”
or "release"”. Values are normalized to lowercase before validation.

count <tidyselect> Optional. Column in data containing fish counts for binned re-
lease rows. Required when release_format = "binned” and release rows are
present. Harvest rows should have NA in this column. Omit (or pass NULL) when
all length data are individual measurements.

release_format Character scalar: "individual” (default) or "binned”. Controls how release
rows are validated and how the length range is computed for display.

release_bin_unit
Character scalar: the unit of binned release labels, one of "mm" (default), "cm”
or "inch”. Only used when release_format = "binned”. Harvest lengths are
always mm; release bins are converted to mm before they are combined with
them.

release_bin_width
Optional positive number, in release_bin_unit: the width of a bin whose
label is a single value (an inch group such as "12"). Such a label is read as
the bin’s LOWER bound — "12" with width 1 is 12.0 to under 13 inches, the
usual inch group for lengths truncated to the inch below. A label of the form
"lower-upper" carries its own bounds and needs no width. If your agency
rounds to the nearest inch instead, give "lower-upper” labels ("11.5-12.5").

Details

Mixed column type footgun: The length column may contain both numeric values (harvest rows)
and character bin labels (release rows). R will coerce the entire column to character when mixing
types in a data.frame. add_lengths() validates harvest row lengths by subsetting to harvest rows
first, then attempting as.numeric() coercion, to avoid errors from the mixed-type column.

Interview ID validation: Every interview ID appearing in data must appear in design$interviews[[interview_uid]].
Interviews with no length rows are valid.

Immutability: Returns a new creel_design — the input is not modified. Calling add_lengths()
on a design that already has $1lengths is an error.

Value

A new creel_design object with $1engths and associated $lengths_*_col fields attached.
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See Also

Other "Survey Design": add_catch(), add_counts(), add_interviews(), add_sections(),
as_creel_svydesign(), as_hybrid_svydesign(), compute_angler_effort(), compute_effort(),
creel_design(), creel_schema(), creel_vocabulary(), derive_angler_count(), est_effort_camera(),
impute_camera_counts(), mean_party_size(), prep_counts_boat_party(), prep_counts_daily_effort(),
prep_interview_catch(), prep_interviews_trips(), validate_creel_schema()

Examples

data(example_calendar)
data(example_interviews)
data(example_lengths)

design <- creel_design(example_calendar, date = date, strata = day_type)
design <- add_interviews(design, example_interviews,
catch = catch_total, effort = hours_fished, harvest = catch_kept,
trip_status = trip_status, trip_duration = trip_duration
)
design <- add_lengths(design, example_lengths,
length_uid = interview_id,
interview_uid = interview_id,
species = species,
length = length,
length_type = length_type,
count = count,

release_format = "binned”
)
print(design)
add_sections Register spatial sections for a creel survey design
Description

Attaches a sections registry to a creel_design object. Once sections are registered, all subsequent
calls to add_counts() and add_interviews() validate that every row’s section value matches a
registered section name. Unrecognised section values abort with an informative error identifying
the bad values and listing valid options.

add_sections() is optional for single-section surveys. Call it when your survey covers multi-
ple named sections and you want early detection of mislabelled data (e.g. "NRTH" instead of
"NORTH").

Usage

add_sections(
design,
sections,
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section_col,
description_col = NULL,
area_col = NULL,
shoreline_col = NULL,
shared_count_times = FALSE

)
Arguments
design A creel_design object (created with creel_design()).
sections A data frame with one row per section. Must contain the column identified by
section_col. Optional metadata columns are identified by description_col,
area_col, and shoreline_col.
section_col Tidy selector for the column in sections that holds section names or IDs. Must

be character or factor. No duplicate values are permitted.

description_col

Optional tidy selector for a free-text description column (e.g. "North inlet",
"Main basin"). Stored for reporting only.

area_col Optional tidy selector for a surface area column (numeric, ha). All values must
be strictly positive. Stored now; used in v0.8.0 aerial survey estimation.

shoreline_col Optional tidy selector for a shoreline length column (numeric, km). All values
must be strictly positive. Stored now; used in v0.8.0 aerial survey estimation.

shared_count_times

Logical. FALSE (default) treats the sections’ within-day sampling errors as in-
dependent. Set TRUE only when the sections’ counts were taken at the same
randomly drawn count times, so that a count_time label means the same mo-
ment in every section. The lake total’s within-day SE then adds, to the sections’
own components, each pair’s within-day covariance over the days both were
counted, which keeps the covariance between sections that rise and fall together
through the day. Requires count_time_col in add_counts(). Never inferred
from matching labels: one clerk driving a circuit counts "am" in each section
at a different moment, and pairing those would be a modelling choice the data
cannot confirm. Not supported together with count units finer than the section
(unit_cols beyond the section), or when the section is also one of the design’s
strata; both combinations are refused. See the section below.

Value
A new creel_design object with $sections and $section_col populated. The input design is
not modified.

Validation performed by downstream functions

After add_sections() is called, add_counts() and add_interviews() check that every row’s
section value is present in design$sections[[design$section_col]]. An unrecognised value
produces a cli_abort () naming the bad values and listing valid section names.
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Shared count times and the lake total’s within-day SE

A section’s within-day SE is the second-stage sampling error of the count times drawn within its
sampled days. Two sections have independent errors when their times were drawn independently,
and correlated errors when the same drawn times were used in both — both rise on a busy afternoon
and fall on a quiet morning together. The lake total’s se_within is a sum over sections, so it needs
the covariance in the second case and not in the first. Which case holds is a fact about how the
counts were scheduled, so it is declared with shared_count_times and never read off the labels.

With shared_count_times = TRUE, the per-section rows are unchanged; only the .lake_total
row’s se_within (and so its se) changes. A day on which the sections were not counted at the
same known occasions cannot be paired and is added as independent, with a message saying so,
and so is a day only one of them was counted on: sections whose sampled days differ covary on the
days they share and nowhere else (GH #527). The catch, harvest and release totals add the same
covariance to their lake rows.

How sections are named in results

Every sectioned estimate reports its sections in a column named after section_col, as a design
declaring strata = day_type reports a day_type column. Register sections under reach and the
result’s first column is reach, so it joins back to your own section table by name. Read it as
est[[design$section_col]] rather than assuming a fixed name (#282).

The lake-wide aggregate row, where requested, is a value in that same column — the reserved name
.lake_total — not a separate column.

See Also

creel_design(), add_counts(), add_interviews()

Other "Survey Design": add_catch(), add_counts(), add_interviews(), add_lengths(), as_creel_svydesign(),
as_hybrid_svydesign(), compute_angler_effort(), compute_effort(), creel_design(), creel_schema(),
creel_vocabulary(), derive_angler_count(), est_effort_camera(), impute_camera_counts(),
mean_party_size(), prep_counts_boat_party(), prep_counts_daily_effort(), prep_interview_catch(),
prep_interviews_trips(), validate_creel_schema()

Examples

cal <- data.frame(
date = as.Date(c(
"2024-06-01", "2024-06-02",
"2024-06-03", "2024-06-04"
),
day_type = c("weekday”, "weekday"”, "weekend”, "weekend")

)
design <- creel_design(cal, date = date, strata = day_type)

my_sections <- data.frame(

section = c("North Inlet”, "Main Basin”, "South Outlet"),
description = c("Tributary inlet”, "Open water"”, "Dam outlet”),
area_ha = c(45.0, 820.0, 12.0),

shoreline_km = c(8.2, 62.1, 3.4)
)
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design2 <- add_sections(design, my_sections,

section_col = section,
description_col = description,
area_col = area_ha,
shoreline_col = shoreline_km
)
adjust_nonresponse Adjust a creel design for nonresponse bias
Description

Applies nonresponse weighting to a creel_design object by scaling survey weights within each
stratum by the inverse of the observed response rate. The adjustment uses postStratify (default)

or calibrate to update the internal svydesign object, so all downstream estimators (estimate_effort,
estimate_catch_rate, etc.) automatically use the corrected weights.

Usage

adjust_nonresponse(
design,
response_rates,
method = c("postStratify”, "calibrate"”),

stratum_col = "stratum”
)
Arguments
design A creel_design object with at least one survey sub-object already attached

(add_counts or add_interviews).

response_rates A data frame or tibble with one row per stratum, containing at minimum the
columns:

stratum Character or factor. Stratum identifier matching the values in the de-
sign’s strata column.

n_sampled Integer. Number of units approached for interview in the stratum.

n_responded Integer. Number of units that actually responded. Must be <=
n_sampled.

method Character. Weighting method to apply. Currently only "postStratify” (de-
fault) is implemented. It multiplies each observation’s sampling weight by the
inverse response rate for its stratum. Specifying "calibrate” raises an error;
use survey::calibrate directly with population totals from your sampling
frame.

stratum_col Character. Name of the stratum column in response_rates (default: "stratum”).
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Value

The input creel_design with adjusted weights. The updated design includes an attribute "nonresponse_diagnostics”
(a tibble with columns stratum, n_sampled, n_responded, response_rate, weight_adjustment)
that can be retrieved with attr(result, "nonresponse_diagnostics").

Adjustment method

For each stratum h:
response_ratep, = n_respondedy, /n_sampledy,
weight_adjustmenty, = 1/response_ratey,

The original weights are multiplied by weight_adjustment_h, which upweights respondents to
represent non-respondents (Armstrong & Overton 1977). This assumes that respondents and non-
respondents are exchangeable within strata (a missing-at-random assumption). When this is im-
plausible, a sensitivity analysis comparing pre- and post-adjustment estimates is recommended.

References

Armstrong, B.G. and Overton, W.S. 1977. Estimating nonresponse bias in mail surveys. Journal of
Marketing Research 14:396-402.

Pollock, K.H., Jones, C.M. and Brown, T.L. 1994. Angler Survey Methods and Their Applications
in Fisheries Management. American Fisheries Society, Bethesda, MD.

See Also

Other "Reporting & Diagnostics": as_tibble.creel_estimates(), check_completeness(), compare_variance(),
flag_outliers(), season_summary(), standardize_species(), summarize_boat_composition(),
summarize_by_angler_type(), summarize_by_county(), summarize_by_day_type(), summarize_by_method(),
summarize_by_species_sought (), summarize_by_trip_length(), summarize_by_zip(), summarize_cws_rates(),
summarize_hws_rates(), summarize_length_freq(), summarize_refusals(), summarize_successful_parties(),
summarize_trips(), summary.creel_estimates(), tidy.creel_estimates(), validate_creel_data(),
validate_design(), validate_incomplete_trips(), validation_report(),write_estimates()

Examples
data("example_counts”, package = "tidycreel”)
data("example_interviews"”, package = "tidycreel"”)

cal <- unique(example_counts[, c("date”, "day_type")])
design <- creel_design(cal, date = date, strata = day_type)
design <- suppressWarnings(add_counts(design, example_counts))
design <- suppressWarnings(add_interviews(

design, example_interviews,

catch = catch_total, effort = hours_fished,

trip_status = trip_status, trip_duration = trip_duration

)

resp <- data.frame(
stratum = c("weekday"”, "weekend"),
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n_sampled = c(80L, 60L),

n_responded = c(72L, 48L)
)
adj_design <- adjust_nonresponse(design, resp)
attr(adj_design, "nonresponse_diagnostics")

as.data.frame.creel_data_validation
Coerce a creel_data_validation to a plain data frame

Description

Strips the creel_data_validation class, returning the underlying data frame of check results.

Usage
## S3 method for class 'creel_data_validation'
as.data.frame(x, ...)
Arguments
X A creel_data_validation object.
Ignored.
Value

A plain data. frame.

as.data.frame.creel_design_comparison
Coerce a creel_design_comparison to a plain data frame

Description

Coerce a creel_design_comparison to a plain data frame

Usage
## S3 method for class 'creel_design_comparison'
as.data.frame(x, ...)

Arguments
X A creel_design_comparison object.

Ignored.
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Value

A plain data. frame.

as.data.frame.creel_validation_report
Coerce a creel_validation_report to a plain data frame

Description

Strips the creel_validation_report class.

Usage
## S3 method for class 'creel_validation_report'
as.data.frame(x, ...)
Arguments
X A creel_validation_report object.
Ignored.
Value

A plain data. frame.

as.data.frame.creel_variance_comparison
Coerce creel_variance_comparison to data.frame

Description

Coerce creel_variance_comparison to data.frame

Usage
## S3 method for class 'creel_variance_comparison'
as.data.frame(x, ...)

Arguments
X A creel_variance_comparison object.

Additional arguments passed to as.data.frame. tbl_df.

Value

A plain data. frame.
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as_creel_svydesign Extract internal survey design object for advanced use

Description

Provides power users with direct access to the internal survey.design2 object for advanced analysis
using survey package functions. This is an escape hatch for workflows not yet wrapped by tidycreel.
Most users should use estimate_effort() instead.

The function notes, once per design, that this is an advanced feature with risks if the returned object
is modified incorrectly.

Usage

as_creel_svydesign(design)

Arguments

design A creel_design object with counts attached via add_counts

Value

A survey.design2 object (from survey::svydesign). Due to R’s copy-on-modify semantics, modifi-
cations to the returned object will not affect the internal design$survey object.

Note
This function gives a message, once per design (see creel_warnings), explaining:

* This is an advanced feature for power users
¢ Most users should use estimate_effort() instead

* Modifying the survey design may produce incorrect variance estimates

See Also

Other "Survey Design": add_catch(), add_counts(), add_interviews(), add_lengths(), add_sections(),
as_hybrid_svydesign(), compute_angler_effort(), compute_effort(), creel_design(), creel_schema(),
creel_vocabulary(), derive_angler_count(), est_effort_camera(), impute_camera_counts(),
mean_party_size(), prep_counts_boat_party(), prep_counts_daily_effort(), prep_interview_catch(),
prep_interviews_trips(), validate_creel_schema()

Examples

# Basic workflow

library(survey)

cal <- data.frame(
date = as.Date(c("2024-06-01", "2024-06-02", "2024-06-03", "2024-06-04")),
day_type = c("weekday”, "weekday", "weekend", "weekend")

)
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design <- creel_design(cal, date = date, strata = day_type)

counts <- data.frame(
date = as.Date(c("2024-06-01", "2024-06-02", "2024-06-03", "2024-06-04")),
day_type = c("weekday”, "weekday", "weekend”, "weekend"),
count = c(15, 23, 45, 52)

)

design2 <- add_counts(design, counts)

# Extract survey object for advanced use
svy <- as_creel_svydesign(design2)

# Use with survey package functions
survey::svytotal(~count, svy)
survey: :svymean(~count, svy)

as_hybrid_svydesign Combine disjoint count frames into one stratified survey design

Description

[Experimental]

Usage

as_hybrid_svydesign(
counts,
frame_col,
calendar = NULL,
date_col = "date”,
strata_col = "day_type",
count_col = "count”,
fraction = NULL,
trips_disjoint = NULL,

fpc = TRUE
)
Arguments

counts Data frame of count observations for every frame, in long form: one row per
frame per sampled date. Must contain the columns named by date_col, strata_col,
count_col and frame_col, with at most one row per frame per date within a
stratum.

frame_col Character scalar. Name of the column in counts that partitions it into disjoint

count frames — an angler-type column, for instance. Required, with no default:
the column carries the partition the whole design rests on, and a default would let
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a missed argument pick one silently. Must have at least two distinct non-missing
values; its values become the frame labels in the returned design.

calendar Data frame giving the population of days the totals expand to, carrying the
columns named by date_col and strata_col. Required: the NULL default
is rejected, and exists only so the error can say what is missing.
The stratum population size N, is the number of distinct dates the stratum
holds, counted the way creel_design() counts it. One row per day is the natu-
ral form, but a duplicated row is tolerated rather than refused, precisely because
the count is over distinct dates and a repeat changes nothing.
Two things are required. Every sampled date must appear in calendar under the
same stratum, or the population is smaller than the sample. And each date must
belong to exactly one stratum — a day listed under two lengthens the season by
a day in each, and the period total then expands to a calendar larger than the one
that exists.

date_col Character scalar. Name of the date column (shared by counts and calendar).
Default "date"”. Used to cluster observations into PSUs. Must be of class Date,
with no missing values in either table.

strata_col Character scalar. Name of the stratum column (shared by counts and calendar).
Default "day_type”. Must have no missing values in either table: dates and
strata are the join keys, and a missing key matches every other missing key
rather than being refused.

count_col Character scalar. Name of the count column in counts. Default "count”.

fraction Named list of named numeric vectors, one element per frame, named by the
frame labels in frame_col. Each element gives the within-day sampling frac-
tion per stratum for that frame: the proportion of the frame the count enumerated
on each sampled day, in (0, 1]. Expands a sampled day to a whole day; it is not a
fraction of the season, and the finite-population correction is never taken against
it. It does decide whether that correction applies: a fraction below 1 means part
of the day was sampled, so by default the correction is left out (see fpc). Names
of each element must match the stratum values that frame carries.

trips_disjoint Logical scalar. Required: the NULL default is rejected, and exists only so the er-
ror can say what is missing. Set to TRUE to affirm that the frames sample disjoint
sets of angler trips, the precondition under which their totals may be added.
tidycreel cannot verify this from the data; see the "Disjointness precondition”
section above.

fpc Logical scalar. Apply the day-level finite-population correction nj,/Ny? By
default it is applied only when every frame covers the whole of each sampled
day (every fraction is 1), and otherwise left out: with part of a day sampled,
the correction would also remove the within-day variation, and the standard error
would be too small (GH #505). fpc = TRUE given explicitly with partial coverage
is refused. Set to FALSE for the conservative with-replacement variance in every
case. NA and vectors of length other than one are refused.

Details

Combines two or more count series covering disjoint parts of one fishery into a single survey: : svydesign
object. The frames are treated as strata, each carrying its own within-day sampling fraction, and
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all expanded to the same population of days, so the design total is the stratified sum of the frame
totals over the season.

Estimand. The design estimates a period total — the total over every day in calendar, not over
the days that happened to be sampled. Two expansions get it there, and both live in the row weight:
the within-day fraction expands the part of the frame that the count enumerated to the whole of it,
and N_h / n_h expands the sampled days to the days the stratum holds. Only the second is a stage-1
sampling fraction, so only the second drives the finite-population correction.

Disjointness precondition. Adding the frame totals is valid if and only if the frames sample dis-
joint sets of angler trips — no angler trip may be observed by more than one. What produces that
disjointness is a property of the survey protocol (angler type, geography, access mode, or a rule the
designer imposes); tidycreel cannot infer it from the counts, the dates, the strata, or the frame labels,
so you must affirm it with trips_disjoint = TRUE. The design cannot be constructed otherwise.
A boat angler intercepted on the water by a roving route and again at the ramp on the same trip
belongs to two frames, and the total double counts that trip.

What a frame is. A frame is a disjoint part of the fishery, enumerated by its own count. In the
protocol this design was built for the frames are angler-type domains — boat anglers, and bank
anglers dispersed along a shoreline with no well-defined access site (Malvestuto 1996). Pope et al.
(Chapter 17) carry exactly this as an anglerType column alongside the stratum, and estimate effort
by stratum and angler type; frame_col is that column.

The frame is not an interview mode. In the creel literature access and roving describe how an-
glers are interviewed: access interviews intercept completed trips as anglers leave, roving inter-
views intercept incomplete trips while anglers are still fishing, and the two require different catch-
rate estimators (Pollock et al. 1994). A survey mixing the two is a hybrid interview design.
Counts are not described that way at all — they are instantaneous, progressive, bus-route, camera or
aerial, the values creel_schema() accepts for survey_type. tidycreel carries the interview axis
on add_interviews()’s interview_type argument, which is where it belongs. Earlier versions of
this function named its arguments access_data and roving_data, which borrowed the interview
vocabulary for something that is not an interview mode (GH #248).

Estimation route. The returned objectis a survey.design2, notacreel_design(), soestimate_effort()
does not accept it. Estimate from it with survey: :svytotal() and the other survey functions di-
rectly, as in the examples below.

Design structure. Rows are stratified on the interaction of strata_col and frame_col, so each
count frame carries its own sampled-day count at its own within-day fraction, and clustered on
date_col, so the date is the primary sampling unit. The population size is taken from calendar
and is shared by every frame: one stratum is one span of the season, whichever frame observed it. A
frame that sampled only one date within a stratum leaves that stratum with a single PSU: the design
still constructs, but survey refuses to compute a variance for it.

One count row per frame-day. A day-level expansion is only defined when a sampled day is one
row per frame, so repeated counts on one date within a frame are refused. Two counts on a date
are two looks at that date, not two sampled days; summed, they multiply the total by the number of
counts, and the day expansion then multiplies that again. Average them to one row per date before
constructing the design, or model them on a path that keeps the count time.

PSU alignment requirement: every frame should sample the same date-stratum combinations. A
warning is issued when coverage is asymmetric, because the frames should sample the same days.
That is a requirement about when each frame samples, not where — frames covering different water
is the condition that makes their sum valid, not a source of bias.
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Value

A survey: :svydesign object with an additional class attribute "creel_hybrid_svydesign". The
design data carries the frame_col column unchanged, a weight column holding both the within-
day and the day-to-season expansion, a .hybrid_stratum column holding the stratum-by-frame
interaction the design is stratified on, and a .pop_days column holding the stratum population
Ny, the finite-population correction is taken against. attr(design, "component_col”) names the
frame column.

See Also

Other "Survey Design": add_catch(), add_counts(), add_interviews(), add_lengths(), add_sections(),
as_creel_svydesign(), compute_angler_effort(), compute_effort(), creel_design(), creel_schema(),
creel_vocabulary(), derive_angler_count(), est_effort_camera(), impute_camera_counts(),
mean_party_size(), prep_counts_boat_party(), prep_counts_daily_effort(), prep_interview_catch(),
prep_interviews_trips(), validate_creel_schema()

Examples

calendar <- data.frame(

date = seq(as.Date("2024-06-01"), as.Date("2024-06-30"), by = "day")
)
calendar$day_type <- ifelse(

format(calendar$date, "%u") %in% c("6", "7"), "weekend”, "weekday”

)

counts <- data.frame(

date = rep(
as.Date(c("2024-06-03", "2024-06-04", "2024-06-08", "2024-06-09")),
times = 2

),

day_type = rep(c("weekday"”, "weekday"”, "weekend”, "weekend"), times = 2),

angler_type = rep(c("boat”, "bank"), each = 4),

count = c(12L, 15L, 30L, 28L, 8L, 1oL, 22L, 25L)

)
design <- as_hybrid_svydesign(
counts,
frame_col = "angler_type",
calendar = calendar,
fraction = list(
boat = c(weekday = 0.5, weekend = 0.5),
bank = c(weekday = 0.4, weekend = 0.4)
),
trips_disjoint = TRUE
)

# estimate_effort() does not accept this object; use survey directly
survey: :svytotal(~count, design)
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as_tibble.creel_estimates
Convert estimates to a tibble or data frame

Description
Turns a creel_estimates result into a plain table that dplyr, tidyr and ggplot2 accept, so a result
can be filtered, joined, bound to other results or written out like any other data.

Usage

## S3 method for class 'creel_estimates'
as_tibble(x, ..., metadata = TRUE)

## S3 method for class 'creel_estimates'

as.data.frame(x, ..., metadata = TRUE)
Arguments
X A creel_estimates object, as returned by the estimate_x() functions.

Unused by as_tibble(); passed to as.data.frame() by as.data.frame().

metadata If TRUE (the default), add the metadata columns described below. If FALSE,
return the estimates table alone.

Details

A creel_estimates object keeps what the numbers mean (the method, the unit, the confidence
level) beside its table rather than in attributes on it, because an ordinary select() or filter()
drops attributes without a word. The conversion copies that metadata into columns, so it travels
with every row and is visible if it is dropped.

Value

A tibble (as_tibble()) or data frame (as.data. frame()) with one row per estimate: the grouping
columns, estimate, se, ci_lower, ci_upper, n (NA where the estimator reports no sample size)
and any further columns the estimator reports. With metadata = TRUE these columns follow:
method The estimation method, e.g. "total”.

estimator The rate estimator asked for, e.g. "ratio-of-means"”. Present only on results whose
function takes an estimator choice.

variance_method "taylor”, "bootstrap” or "jackknife”.
conf_level Confidence level of ci_lower and ci_upper.

effort_target What an effort or total estimate totals over, e.g. "sampled_days”. Present only
on results that have one.

unit The unit of estimate, e.g. "angler-hours”. NA means the unit could not be derived from
the data, not that there is none.
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Standard-error components (x$se_components) are not returned as columns, for the reason given
in tidy.creel_estimates(): read them from the object or from print().

A grouping column with the same name as a metadata column (a by column called unit, say) is an
error rather than being overwritten; use metadata = FALSE and read the metadata from the object.

See Also

tidy.creel_estimates()

Other "Reporting & Diagnostics": adjust_nonresponse(), check_completeness(), compare_variance(),
flag_outliers(), season_summary(), standardize_species(), summarize_boat_composition(),
summarize_by_angler_type(), summarize_by_county(), summarize_by_day_type(), summarize_by_method(),
summarize_by_species_sought (), summarize_by_trip_length(), summarize_by_zip(), summarize_cws_rates(),
summarize_hws_rates(), summarize_length_freq(), summarize_refusals(), summarize_successful_parties(),
summarize_trips(), summary.creel_estimates(), tidy.creel_estimates(), validate_creel_data(),
validate_design(), validate_incomplete_trips(), validation_report(),write_estimates()

Examples

design <- creel_design(example_calendar, date = date, strata = day_type)
counts <- prep_counts_daily_effort(example_counts,
date = date, strata = day_type, daily_effort = effort_hours
)
design <- add_counts(design, counts)
est <- estimate_effort(design, by = day_type)

tibble::as_tibble(est)
as.data.frame(est, metadata = FALSE)

attach_count_times Attach count time windows to a daily sampling schedule

Description

Gives each sampled day (and each worked shift) its count windows. Two ways:

Usage

attach_count_times(
schedule,
count_times = NULL,
n_windows = NULL,
window_size = NULL,
min_gap = NULL,
strategy = c("random”, "systematic", "fixed"),
fixed_windows = NULL,
start_time = NULL,
end_time = NULL,
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seed = NULL
)
Arguments
schedule A creel_schedule from generate_schedule() or read_schedule(). Must
have a date column.
count_times Optional creel_schedule from generate_count_times() with start_time,

end_time and window_id, copied to every row. Give this or the drawing argu-
ments, not both.

n_windows, window_size, min_gap

Number of windows per day (or shift), window length and minimum gap be-
tween windows, in minutes. Required to draw windows. The span (shift or
start_time—end_time) is split into n_windows strata of equal length, which
need not be whole minutes (a sunrise-bounded shift from daylight_shifts()
rarely divides evenly): count instants are drawn continuously and rounded down
to the minute, so every minute has the same chance. Each stratum must hold
window_size + min_gap. min_gap is guaranteed between windows only with
"systematic” (see strategy).

strategy "random” (default; one count start uniform over each equal stratum — neigh-

bouring counts can be closer than min_gap; a day whose slots would overlap is
redrawn, checked across all of that day’s shifts because one crew works the day),
"systematic” (arandom start in the first stratum, then every stratum length, so
gaps are at least min_gap; a fresh start each day, as in Pollock et al. 1994), or
"fixed" (the clock times in fixed_windows).

fixed_windows Forstrategy = "fixed": adata frame of start_time and end_time ("HH:MM").

With shift times in the schedule it must also carry period_id, giving each shift
its own windows, and every window must start inside its shift.

start_time, end_time

seed

Details

The day’s counting span ("HH:MM"), used to draw windows when the schedule
has no shift times. Not allowed when it does: the shift is the span.

Optional integer seed. The same seed gives the same windows.

Draw new windows for each day (pass n_windows, window_size, min_gap): every day
gets its own random placement, inside that day’s shift when the schedule carries shift times
(from generate_schedule() (periods = )), otherwise inside start_time — end_time.
Instantaneous-count effort assumes the count times are random on each sampled day; the
same clock times every day sample any time-of-day pattern in pressure the same way, which
never averages out and understates the within-day variance (#385).

Copy one template to every day (pass count_times from generate_count_times()): the
same windows on every day, for fixed-time protocols. With shift times in the schedule, every
window must start inside each day’s shift (the start is the count instant; the slot may run past
the shift end).
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Value

A creel_schedule with all columns from schedule plus start_time, end_time and window_id,
one row per (schedule row x count window). Unsampled rows of a schedule made with include_all
= TRUE keep one row with missing windows when windows are drawn.

See Also

Other "Scheduling": daylight_shifts(), generate_bus_schedule(), generate_count_times(),
generate_progressive_start(), generate_schedule(), new_creel_schedule(), read_schedule(),
validate_creel_schedule(), write_schedule()

Examples

# Per-day windows inside each day's drawn shift
sched <- generate_schedule(
start_date = "2024-06-01", end_date = "2024-06-07",
n_periods = 2, sampling_rate = 0.5, seed = 1,
periods_per_day = 1,
periods = data.frame(
period_id = 1:2, start_time = c("06:00", "13:00"), end_time = c("13:00", "20:00")
)
)

attach_count_times(sched, n_windows = 2, window_size = 30, min_gap = 60, seed = 1)

# The same template on every day (a fixed-time protocol)
sched2 <- generate_schedule(
start_date = "2024-06-01", end_date = "2024-06-07",
n_periods = 2, sampling_rate = 0.5, seed = 1
)
ct <- generate_count_times(
start_time = "06:00", end_time = "14:00",
strategy = "systematic”, n_windows = 3,
window_size = 30, min_gap = 10, seed = 1
)

attach_count_times(sched2, ct)

audit_strata Audit per-stratum effort precision from a completed creel design or
pilot statistics

Description

audit_strata() is an S3 generic. Two methods are provided:

* audit_strata.creel_design() extracts stratum summaries from a completed design object
and computes per-stratum RSE, DEFF, and meets-target flag.

* audit_strata.default() accepts pilot summary statistics (N_h, n_h, ybar_h, s2_h) directly.
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Usage
audit_strata(x, ...)

## S3 method for class 'creel_design'
audit_strata(x, rse_target = 0.2, ...)

## Default S3 method:

audit_strata(x, n_h, ybar_h, s2_h, rse_target = 0.2, ...)
Arguments
X A creel_design object (for the creel_design method) or a named numeric

vector N_h of total available days per stratum (for the default method).
Additional arguments passed to methods.

rse_target Numeric scalar. Target relative standard error threshold. Default 0.20 (20 per-
cent). Must be in (0, 1].

n_h Named numeric vector of the same length as x. Observed sample counts per
stratum. Values must be >= 1.

ybar_h Numeric vector of the same length as x. Observed mean effort per day per
stratum. Values must be >=0.

s2_h Numeric vector of the same length as x. Observed variance of effort per day per
stratum. Values must be >= 0.

Details
The per-stratum RSE (relative standard error, equivalent to CV) is computed with the finite-population
correction (FPC):
RSE_h =sqrt((1 -n_h /N_h) *s2_h / n_h) / ybar_h

When n_h =1 for any stratum, var () cannot be estimated; RSE, DEFF, and meets_target are set
to NA for those strata and a warning is issued. The function continues processing valid strata.

The per-stratum design effect (DEFF_h) compares the actual stratum variance to the pooled-SRS
variance baseline:

DEFF_h = ((1 =n_h/N_h) *xs2_h /n_h) / ((1 -n/N) *x s2_overall / n)

where n = sum(n_h), N =sum(N_h), and s2_overall = sum(N_h * s2_h) / sum(N_h) (N_h-weighted
pooled within-stratum variance). The aggregate DEFF stored in $deff is Var_strat / Var_SRS
(Cochran 1977).

Value

A creel_strata_audit S3 object. See audit_strata.default() for the complete field descrip-
tion.

A creel_strata_audit S3 object — a named list with fields:

$strata Tibble with columns: stratum, N_h, n_h, ybar_h, s2_h, RSE, DEFF, meets_target.
$rse_target Scalar. The RSE threshold supplied by the caller.
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$n_total Integer. Total sampled days across all strata.

$deff Scalar. Aggregate design effect (Var_strat / Var_SRS).

References

Cochran, W.G. 1977. Sampling Techniques, 3rd ed. Wiley, New York.

McCormick, J.L. and Quist, M.C. 2017. Sample size estimation for on-site creel surveys. North
American Journal of Fisheries Management 37:970-983. doi:10.1080/02755947.2017.1342723

See Also

Other "Planning & Sample Size": compare_designs(), creel_n_camera(), creel_n_cpue(),
creel_n_effort(), creel_power(), cv_from_n(), optimal_n(), power_creel(), reallocate_strata(),
simulate_strata_collapse()

Other "Planning & Sample Size": compare_designs(), creel_n_camera(), creel_n_cpue(),
creel_n_effort(), creel_power(), cv_from_n(),optimal_n(), power_creel(), reallocate_strata(),
simulate_strata_collapse()

Examples

# Two-stratum weekday/weekend pilot example
audit <- audit_strata(
c(weekday = 65, weekend = 28),
n_h = c(weekday = 22, weekend = 14),
ybar_h = c(50, 60),
s2_h = c(400, 500),
rse_target = 0.20
)
audit$strata
audit$deff

autoplot.creel_design_comparison
Autoplot a creel_design_comparison as a forest plot

Description
Renders a forest plot showing point estimates with confidence intervals for each design, coloured
by design name.

Usage

## S3 method for class 'creel_design_comparison'
autoplot(object, title = NULL, ...)
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Arguments
object A creel_design_comparison object.
title Optional plot title.
Ignored.
Value

A ggplot object.

autoplot.creel_estimates
Plot creel survey estimates with ggplot2

Description

autoplot.creel_estimates() produces a point-and-errorbar plot from a creel_estimates ob-
ject. For ungrouped estimates a single point with confidence interval is shown. For grouped es-
timates (when by was supplied to the estimation function) each group level gets its own point,
colour-coded and positioned along the x-axis.

Returns a ggplot2 object, which the package imports, so nothing extra needs installing.

Usage
## S3 method for class 'creel_estimates'
autoplot(object, title = NULL, theme = c("default”, "creel”), ...)
Arguments
object A creel_estimates object.
title Optional character string for the plot title. Defaults to a human-readable descrip-

tion of the estimation method.

theme Character string selecting the plot theme. Use "default"” (default) for ggplot2: : theme_bw(),
or "creel” for theme_creel() and package-standard colours. Neither inherits
a theme set with ggplot2: : theme_set(); add your own with + if you need it.

Additional arguments (currently unused).

Value

A ggplot object.

See Also

estimate_effort(), estimate_catch_rate(), summary.creel_estimates()

Other "Visualisation": autoplot.creel_length_distribution(), autoplot.creel_schedule(),
creel_palette(), plot_design(), theme_creel()
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Examples

data(example_calendar)
data(example_counts)
data(example_interviews)

design <- creel_design(example_calendar, date = date, strata = day_type)
design <- add_counts(design, example_counts)
design <- add_interviews(design, example_interviews,
catch = catch_total, effort = hours_fished, harvest = catch_kept,
trip_status = trip_status

)

est <- estimate_effort(design)
ggplot2: :autoplot(est)

est_grp <- estimate_effort(design, by = day_type)
ggplot2: :autoplot(est_grp)

autoplot.creel_length_distribution
Plot a weighted length distribution with ggplot2

Description

autoplot.creel_length_distribution() renders weighted length-frequency estimates as a histogram-
style bar chart. Ungrouped results are shown as a single distribution; grouped results are faceted by
the grouping variables.

Usage
## S3 method for class 'creel_length_distribution’
autoplot(object, title = NULL, theme = c("default”, "creel”), ...)
Arguments
object A creel_length_distribution objectreturned by est_length_distribution().
title Optional plot title. Defaults to a title derived from the estimated fish type

(catch, harvest, or release).

theme Character string selecting the plot theme. Use "default” (default) for ggplot2: : theme_bw(),
or "creel” for theme_creel() and package-standard colours. Neither inherits
a theme set with ggplot2: : theme_set(); add your own with + if you need it.

Additional arguments (currently unused).

Value

A ggplot object.
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See Also

est_length_distribution()

Other "Visualisation": autoplot.creel_estimates(), autoplot.creel_schedule(), creel_palette(),
plot_design(), theme_creel()

Examples

data(example_calendar)
data(example_interviews)
data(example_catch)
data(example_lengths)

design <- creel_design(example_calendar, date = date, strata = day_type)
design <- add_interviews(design, example_interviews,
catch = catch_total, effort = hours_fished, harvest = catch_kept,
trip_status = trip_status
)
# Species catch is required to group by species: length totals are scaled
# onto the reported catch, and only this table records it per species.
design <- add_catch(design, example_catch,
catch_uid = interview_id, interview_uid = interview_id,
species = species, count = count, catch_type = catch_type
)
design <- add_lengths(design, example_lengths,
length_uid = interview_id, interview_uid = interview_id,
species = species, length = length, length_type = length_type,
count = count, release_format = "binned”

)

1d <- est_length_distribution(design, by = species, bin_width = 25)
ggplot2: :autoplot(1ld)

autoplot.creel_schedule
Plot a creel schedule as a ggplor2 tile calendar

Description

autoplot.creel_schedule() produces a monthly tile calendar showing sampled dates coloured
by day type (weekday / weekend) and unsampled dates in grey. Multiple months are shown as
faceted panels.

Returns a ggplot2 object, which the package imports, so nothing extra needs installing.

Usage

## S3 method for class 'creel_schedule'
autoplot(object, title = "Creel Schedule”, ...)



42 check_completeness

Arguments
object A creel_schedule object from generate_schedule() or generate_bus_schedule().
title Optional character string for the plot title. Defaults to "Creel Schedule”.
Additional arguments (currently unused).
Value

A ggplot object.

See Also

generate_schedule(), print.creel_schedule(), write_schedule()

Other "Visualisation": autoplot.creel_estimates(), autoplot.creel_length_distribution(),
creel_palette(), plot_design(), theme_creel()

Examples

sched <- generate_schedule(
start_date = "2024-06-01", end_date = "2024-07-31",
n_periods = 1,
sampling_rate = c(weekday = 0.3, weekend = 0.6),
seed = 42

)
ggplot2::autoplot(sched)

check_completeness Check post-season data completeness for a creel design

Description

Dispatches by survey_type to avoid false-positive warnings on aerial and camera designs that do
not collect interview data.

Usage

check_completeness(design, n_min = 10L)

Arguments
design A creel_design object with counts (and optionally interviews) attached.
n_min Integer scalar >= 1. Interview threshold below which a stratum is flagged as

low-n. Default 10L.
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Value
A creel_completeness_report object (S3 list) with:

$missing_days data.frame of calendar rows with no count data
$low_n_strata data.frame of strata below n_min, or NULL for aerial/camera
$refusals creel_summary_refusals object or NULL

$n_min integer threshold used

$survey_type character

$passed logical — TRUE if no missing days and no low-n strata

See Also

Other "Reporting & Diagnostics": adjust_nonresponse(), as_tibble.creel_estimates(), compare_variance(),
flag_outliers(), season_summary(), standardize_species(), summarize_boat_composition(),
summarize_by_angler_type(), summarize_by_county(), summarize_by_day_type(), summarize_by_method(),
summarize_by_species_sought (), summarize_by_trip_length(), summarize_by_zip(), summarize_cws_rates(),
summarize_hws_rates(), summarize_length_freq(), summarize_refusals(), summarize_successful_parties(),
summarize_trips(), summary.creel_estimates(), tidy.creel_estimates(), validate_creel_data(),
validate_design(), validate_incomplete_trips(), validation_report(),write_estimates()

Examples

data(example_calendar)

data(example_counts)

data(example_interviews)

design <- creel_design(example_calendar, date = date, strata = day_type)

design <- add_counts(design, example_counts)

design <- add_interviews(design, example_interviews,
catch = catch_total, effort = hours_fished, harvest = catch_kept,
trip_status = trip_status

)

check_completeness(design)

compare_cpue_estimators
Compare CPUE estimators (ROM, MOR, Regression)

Description

Runs all three CPUE estimators — Ratio-of-Means (ROM / CPUE,), Mean-of-Ratios (MOR /
CPUE;, ), and OLS regression slope with jackknife SE (CPUE3) — on the same creel design and
returns a combined tibble with a cpue_method column for side-by-side comparison.

This implements the Petrere et al. (2010) Table 1 estimator comparison workflow. When the three
estimators yield materially different estimates, the choice of estimator matters; compare_cpue_estimators()
makes divergence visible.
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Usage

compare_cpue_estimators(
design,
by = NULL,
conf_level = 0.95,
force_origin = TRUE,
verbose = FALSE

)
Arguments

design A creel_design object with interviews attached. Must have catch_col and
angler_effort_col set.

by Optional tidy selector for grouping variables. Passed to each underlying estimate_catch_rate
call.

conf_level Numeric. Confidence level. Default 0.95.

force_origin  Logical. Force regression through origin. Default TRUE (standard CPUE; for-
mulation).

verbose Logical. If TRUE, prints a brief message for each estimator run. Default FALSE.

Details
Estimator definitions following Petrere et al. (2010):

ROM (CPUE,) Ratio of means: total catch / total effort (survey::svyratio). Unbiased for complete
trips.

MOR (CPUE;) Mean of individual ratios: mean(catch; / effort;) (survey::svymean). Preferred for
incomplete trips.

Regression (CPUE;3;) OLS slope B from C; = Bf; + €; with leave-one-out jackknife SE. Most
robust when proportionality is violated (non-zero intercept).

Value

A tibble with columns cpue_method (character: "rom”, "mor"”, "regression”), plus estimate,
se, ci_lower, ci_upper, n, and any grouping columns when by is specified. The tibble has class
c("cpue_comparison”, "tbl_df", "tbl", "data.frame").

References

Petrere, M. Jr., Giacomini, H.C. & De Marco, P. Jr. (2010). Catch-per-unit-effort: which estimator
is best? Braz. J. Biol. 70: 483—491. doi:10.1590/S151969842010005000010

See Also

estimate_catch_rate

Other "Estimation": est_age_distribution(), est_biomass(), est_compliance(), est_effort_camera_mi(),
est_length_distribution(), est_mean_age(), est_mean_length(),estimate_catch_rate(),
estimate_effort(), estimate_effort_aerial_glmm(), estimate_harvest_rate(), estimate_release_rate(),
estimate_total_catch(), estimate_total_harvest(), estimate_total_release()
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Examples

design <- creel_design(example_calendar, date = date, strata = day_type) [|>
add_interviews(example_interviews,
catch = catch_total, effort = hours_fished,
trip_status = trip_status, n_anglers = n_anglers

)

compare_cpue_estimators(design)

compare_designs Compare multiple survey design estimates side by side

Description

[Experimental]

Usage

compare_designs(designs, metric = "estimate"”)

Arguments
designs Named list of creel_estimates objects. Names become the design column in
the output. At least two elements are required.

metric Character scalar. Which estimate column to compare. Default "estimate”.
Must be a column present in every estimates data frame.

Details

Takes a named list of creel_estimates objects (from different survey designs or methods), extracts
key precision metrics from each, and returns a tidy comparison tibble. An autoplot() method
renders a forest plot of point estimates with confidence intervals.

Value
A creel_design_comparison object — a data frame with columns:

design Design name (from names(designs)).
estimate Point estimate.

se Standard error.

rse Relative standard error (se / |estimate]).
ci_lower Lower confidence interval bound.
ci_upper Upper confidence interval bound.
ci_width Width of the confidence interval.

n Sample size (if present in the estimates frame).

Group columns are retained when all designs share the same by-variable structure.
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See Also

autoplot.creel_design_comparison()

Other "Planning & Sample Size": audit_strata(), creel_n_camera(), creel_n_cpue(), creel_n_effort(),
creel_power(), cv_from_n(),optimal_n(), power_creel(), reallocate_strata(), simulate_strata_collapse()

Examples

data(example_calendar)
data(example_counts)
data(example_interviews)

design <- creel_design(example_calendar, date = date, strata = day_type)
design <- add_counts(design, example_counts)
design <- add_interviews(design, example_interviews,
catch = catch_total, effort = hours_fished, harvest = catch_kept,
trip_status = trip_status

)

# Two estimates from the same design: overall, and split by stratum. In
# practice these would come from designs built on different survey types.
est_all <- estimate_effort(design)

est_grp <- estimate_effort(design, by = day_type)

compare_designs(list(overall = est_all, by_day_type = est_grp))

compare_variance Compare Taylor linearization vs. replicate variance for creel esti-
mates

Description

Takes a creel_estimates object produced with variance = "taylor"” and re-estimates using
replicate weights (bootstrap or jackknife) to produce a side-by-side comparison of standard errors.
A cli_warn() is issued for any row where the two SEs diverge by more than divergence_threshold.

Usage

compare_variance(
X,
replicate_method = c("bootstrap”, "jackknife”),
conf_level = 0.95,
divergence_threshold = 0.1,
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Arguments

X A creel_estimates object with variance_method = "taylor”. Must have
been created with a design stored in x$design.

replicate_method
Character. Replicate variance method to use for comparison. One of "bootstrap’
(default) or "jackknife".

conf_level Numeric confidence level (default: 0.95). Passed to the replicate estimation call.

divergence_threshold
Numeric. Fraction by which replicate SE may differ from Taylor SE before
a warning is issued (default: 0.10 = 10\ A warning fires for any group where
| se_replicate / se_taylor - 1| > divergence_threshold.

Additional arguments passed to the underlying estimator.

Value

A creel_variance_comparison S3 object (a tibble subclass) with columns:

se_taylor Taylor linearization SE from the original estimate.

se_replicate Replicate-weight SE from the re-estimation.

divergence_ratio Ratio se_replicate / se_taylor. NA when se_taylor == 0.
diverges_flag Logical. TRUE when |divergence_ratio - 1| > divergence_threshold.

Group columns (if any) are preserved. The full tibble is returned invisibly via print(). Use
as.data.frame() or standard tibble methods for further processing.

Method

The function extracts the Taylor SE from x$estimates$se, then calls the same estimator that pro-
duced x (resolved via x$method) with variance = replicate_method. The re-estimation uses
x$design and the grouping variables from x$by_vars.

Divergence is computed as:

ratio = Sereplicate/setaylm“

diverges = |ratio — 1| > threshold

A ratio substantially different from 1 indicates that the Taylor approximation may be unreliable for
this design (e.g., sparse strata, non-linear estimator). Replication-based variance is generally more
robust but slower to compute.

References

Wolter, K.M. 2007. Introduction to Variance Estimation, 2nd ed. Springer.
Lumley, T. 2010. Complex Surveys: A Guide to Analysis Using R. Wiley.

"
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See Also

Other "Reporting & Diagnostics": adjust_nonresponse(), as_tibble.creel_estimates(), check_completeness(),
flag_outliers(), season_summary(), standardize_species(), summarize_boat_composition(),
summarize_by_angler_type(), summarize_by_county(), summarize_by_day_type(), summarize_by_method(),
summarize_by_species_sought (), summarize_by_trip_length(), summarize_by_zip(), summarize_cws_rates(),
summarize_hws_rates(), summarize_length_freq(), summarize_refusals(), summarize_successful_parties(),
summarize_trips(), summary.creel_estimates(), tidy.creel_estimates(), validate_creel_data(),
validate_design(), validate_incomplete_trips(), validation_report(),write_estimates()

Examples
data("example_counts”, package = "tidycreel")
data("example_interviews"”, package = "tidycreel"”)

cal <- unique(example_counts[, c("date”, "day_type")])
design <- creel_design(cal, date = date, strata = day_type)
design <- suppressWarnings(add_counts(design, example_counts))
design <- suppressWarnings(add_interviews(

design, example_interviews,

catch = catch_total, effort = hours_fished,

trip_status = trip_status, trip_duration = trip_duration
)
taylor_est <- suppressWarnings(estimate_catch_rate(design))
cmp <- suppressWarnings(compare_variance(taylor_est))
print(cmp)

compute_angler_effort Normalize fishing effort to angler-hours

Description

Multiplies per-trip effort (hours) by party size (number of anglers) to produce angler-hours. This
converts party-level effort records to individual-angler units, which are required for CPUE and
harvest-rate computations.

This function can be called standalone on a raw data frame or is called internally by add_interviews
when constructing the design object.

Usage

compute_angler_effort(data, effort, n_anglers)

Arguments
data A data frame containing the interview records.
effort Tidy selector for the effort column (numeric, hours per trip).
n_anglers Number of anglers in the party. Either a bare column name (e.g. n_anglers

= party_size) or a single positive number stating a constant party size (e.g.
n_anglers =1 for individual-level interviews). A bare number is read as a party
size, not as a tidyselect column position. Values must be positive and finite.
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Value

The input data frame with an added .angler_effort column (numeric, angler-hours). Existing
columns are preserved.

See Also

compute_effort(), add_interviews()

Other "Survey Design": add_catch(), add_counts(), add_interviews(), add_lengths(), add_sections(),
as_creel_svydesign(), as_hybrid_svydesign(), compute_effort(), creel_design(), creel_schema(),
creel_vocabulary(), derive_angler_count(), est_effort_camera(), impute_camera_counts(),
mean_party_size(), prep_counts_boat_party(), prep_counts_daily_effort(), prep_interview_catch(),
prep_interviews_trips(), validate_creel_schema()

Examples

parties <- data.frame(effort = c(2.0, 3.0), n_anglers = c(2L, 3L))
compute_angler_effort(parties, effort, n_anglers)

compute_effort Resolve fishing effort from timestamps or self-reported time

Description

Computes fishing effort (hours) for each interview row using a conditional rule: if the time_fished
column is present and non-NA for a row, use that value (angler self-reported hours, e.g. after a
break); otherwise compute from timestamps as difftime(interview_time, trip_start, units
= "hours").

This function can be called standalone on raw data before entering the add_interviews workflow,
or used to preprocess a column that will be passed as the effort argument to add_interviews().

Usage

compute_effort(data, trip_start, interview_time, time_fished = NULL)

Arguments
data A data frame containing the interview records.
trip_start Tidy selector for the trip start timestamp column (POSIXct).

interview_time Tidy selector for the interview timestamp column (POSIXct).

time_fished Optional tidy selector for a self-reported hours column. When a row has a non-
NA value here, it overrides the timestamp calculation. Default is NULL (always
compute from timestamps).
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Value

The input data frame with an added .effort column (numeric, hours). Existing columns are pre-
served.

See Also

compute_angler_effort(), add_interviews()

Other "Survey Design": add_catch(), add_counts(), add_interviews(), add_lengths(), add_sections(),
as_creel_svydesign(), as_hybrid_svydesign(), compute_angler_effort(), creel_design(),

creel_schema(), creel_vocabulary(),derive_angler_count(), est_effort_camera(), impute_camera_counts(),
mean_party_size(), prep_counts_boat_party(), prep_counts_daily_effort(), prep_interview_catch(),
prep_interviews_trips(), validate_creel_schema()

Examples

trips <- data.frame(
trip_start = as.POSIXct(c("2024-06-01 08:00:00", "2024-06-01 09:15:00")),
interview_time = as.POSIXct(c("2024-06-01 10:30:00", "2024-06-01 12:00:00"))
)

compute_effort(trips, trip_start, interview_time)

creel_confidence_intervals
Confidence interval conventions in tidycreel

Description

Estimators in this package do not all build confidence intervals the same way, because the quanti-
ties they estimate do not all live on the same scale or carry the same information about their own
uncertainty. This topic states the two rules the package follows, so that a new estimator does not
have to pick by coin flip.

Bounded quantities

Effort, catch, harvest, release, biomass, abundance and catch rates are all bounded below by zero,
and exploitation rate is bounded on both sides. A symmetric Wald interval respects none of that:
once the coefficient of variation exceeds roughly 0.51, the lower bound of a 95% interval falls below
zero and the estimator reports a value outside the parameter space.

The package handles this in one of two ways, in this order of preference:

1. Transform, where a principled transform for the quantity exists. estimate_exploitation_rate()
builds its interval on the logit scale; estimate_angler_n() uses Sadinle’s (2009) 0.5 trans-
formed logit interval for Chapman and Petersen N’; the product-total paths accept ci_type =
"log". A transformed interval is right-skewed and cannot cross the boundary in the first place.
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2. Clamp at the feasible limit, where no transform is established for the estimator. This is
pmax (@, ...) applied to the lower bound, used by the product totals under ci_type = "symmetric”
and by every bus-route path.

Clamping is the weaker of the two and is deliberately not treated as equivalent. It keeps the sym-
metric width that produced the excursion and truncates the result at the boundary, so it stops the
package reporting an impossible number but does not repair the skew that made the bound negative.
A clamped lower bound of exactly zero should be read as a signal that the interval is wide relative
to the estimate, not as a precise statement that the quantity could be zero.

Upper bounds are never clamped: none of these quantities has a finite upper limit that the package
knows.

Two quantities are bounded below by something other than zero and are therefore left alone:
est_mean_length() and est_mean_age() are bounded by the smallest occupied bin, so a clamp
at zero would be the wrong repair.

Quantile choice

Where an estimator has a finite sample size of its own to appeal to, it uses stats::qt() on an
explicit degrees-of-freedom rule. The product-total paths use total interviews minus the number of
strata; the section paths use the number of sections minus one; mark-recapture uses the number of
occasions.

Six estimators use stats: :gnorm() instead — est_biomass(), est_mean_length(), est_compliance(),
est_mean_age(), and since #310 est_length_distribution() and est_age_distribution()
themselves. This is deliberate, not an oversight.

The first four form a linear combination of the rows of a length or age distribution, and their standard
error is propagated from the per-bin standard errors those rows already carry. The two distributions
joined them when their totals became two-phase: a bin total is no longer a quantity svytotal()
returns directly but a delta-method function of the measured bins and the reported total, so its
standard error is likewise propagated rather than design-based. (The interval width is unchanged by
that switch — survey’s confint () method for a svystat defaults to df = Inf, which is the normal
quantile.)

In every case there is no local sample size to key a t-quantile to:

* The number of rows is the number of bins, which is a binning choice made by the caller.
Keying degrees of freedom to it would make the interval narrow as the bins got finer, with no
additional fish measured.

* The row totals are expanded estimates, not counts of measured fish, so their sum is an esti-
mated abundance rather than a sample size.

The honest degrees of freedom belong to the design that produced the upstream standard errors, and
the large-sample argument is made there. These four estimators inherit that uncertainty rather than
sampling afresh, so the normal quantile is the consistent choice at this level.

estimate_effort_aerial_glmm() is asymptotic by construction and has no finite df to appeal to.
The normal quantile inside Sadinle’s logit interval is part of the method, not a quantile choice.
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References

Sadinle, M. (2009). Transformed logit confidence intervals for small populations in single capture-
recapture estimation. Communications in Statistics - Simulation and Computation, 38(9), 1909-
1924.

See Also

estimate_effort(), estimate_total_catch(), estimate_harvest_rate(), estimate_exploitation_rate(),
estimate_angler_n(), est_biomass(), est_mean_length()

creel_counts_toy Toy count data for data validation examples

Description

A small creel count data frame designed for demonstrating validate_creel_data() and related
data-cleaning functions. Contains an intentional NA in the count column to trigger the NA-rate
check.

Usage

creel_counts_toy

Format

A data frame with 6 rows and 4 columns:

date Survey date (Date class).
day_type Day type stratum: "weekday” or "weekend".
section Survey section: "A" or "B".

count Instantaneous angler count; one row is intentionally NA.

Source

Simulated data for package examples and vignettes.

See Also

creel_interviews_toy

Other "Example Datasets": creel_interviews_toy, example_aerial_counts, example_aerial_glmm_counts,
example_aerial_interviews, example_ages, example_calendar, example_camera_counts, example_camera_interv:
example_camera_timestamps, example_catch, example_counts, example_ice_interviews, example_ice_sampling_1
example_interviews, example_lengths, example_roving_interviews, example_season_calendar,
example_season_counts, example_season_interviews, example_sections_calendar, example_sections_counts,
example_sections_interviews
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Examples

data(creel_counts_toy)
validate_creel_data(counts = creel_counts_toy)

creel_design Create a creel survey design

Description

Constructs a creel_design object from calendar data with tidy column selection. This is the entry
point for all creel survey analysis workflows. The design object stores the survey structure (date,
strata, optional site), validates input data (Tier 1 validation), and serves as the foundation for adding
count data and estimating effort.

For bus-route surveys with nonuniform site selection probabilities, use survey_type = "bus_route”
and supply a sampling_frame data frame specifying sites, circuits, and their sampling probabilities.

Usage

creel_design(
calendar,
date,
strata,
site = NULL,
design_type = "instantaneous”,
survey_type = design_type,
sampling_frame = NULL,
p_site = NULL,
p_period = NULL,
circuit = NULL,
effort_type = NULL,
camera_mode = NULL,
h_open = NULL,
visibility_correction = NULL,
visibility_se = NULL,
angler_ratio = NULL,
angler_ratio_se = NULL,
open_start = NULL,
day_start = NULL,
night_date = "start”,
tz = NULL,
wait_time = NULL,
circuit_time = NULL
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Arguments

calendar A data frame containing calendar data with date and strata columns. Must have
at least one Date column and one character/factor column (validated via internal
schema check).

date Tidy selector for the date column. Must select exactly one column of class Date.
Accepts bare column names or tidyselect helpers (e.g., starts_with("date")).

strata Tidy selector for strata columns. Can select one or more columns of class
character or factor. Accepts bare column names or tidyselect helpers (e.g.,
c(day_type, season) or starts_with("day")).

site Optional tidy selector for a site column. For instantaneous designs, selects from
calendar. For bus-route designs (survey_type = "bus_route”), selects the
site ID column from sampling_frame. Must select exactly one column of class
character or factor. Default is NULL (single-site survey for instantaneous designs;
required for bus-route designs).

design_type Character string specifying the survey design type. Defaultis "instantaneous”.
Kept for backward compatibility; use survey_type for new code.

survey_type Character string specifying the survey type. Default inherits from design_type
("instantaneous”). Use "bus_route” for nonuniform probability bus-route
surveys (BUSRT-06, BUSRT-07). Both survey_type and design_type refer
to the same concept; survey_type is the canonical parameter for new designs.

sampling_frame Data frame with site, circuit, and probability columns. Required when survey_type
= "bus_route”. Each row represents one site-circuit sampling unit with its in-
clusion probability components (p_site and p_period).

p_site Tidy selector for the site sampling probability column in sampling_frame: the
probability that a pass of the circuit selects the site. Values must be in (@, 1] and
must sum to 1.0 within each circuit (tolerance le-6). For a bus route on which
the clerk visits every site on every pass, give wait_time and circuit_time
instead. A bus-route design needs one of the two.

p_period Tidy selector for the period sampling probability column in sampling_frame,
OR a scalar numeric value in (@, 1] that applies globally to all rows. Required
when survey_type = "bus_route"”.

circuit Optional tidy selector for the circuit ID column in sampling_frame. A circuit
is a route x period combination. If omitted, all rows are treated as belonging to a
single unnamed circuit (. default”). Required only for multi-circuit designs.

effort_type Character string specifying the type of effort measured in ice fishing surveys.
Required when survey_type = "ice”. Must be one of "time_on_ice" (to-
tal hours the angler was on the ice) or "active_fishing_time"” (hours ac-
tively fishing, excluding travel/setup). The value controls the column name in
estimate_effort() output: total_effort_hr_on_iceor total_effort_hr_active.

camera_mode Character string specifying the camera sub-mode. Required when survey_type
= "camera”. Must be one of "counter” (camera records a daily ingress total)
or "ingress_egress” (camera records individual arrival/departure timestamps,
which should be preprocessed with preprocess_camera_timestamps () before
calling add_counts()).
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h_open Positive numeric scalar specifying the number of hours the fishery is open per
day. Required when survey_type = "aerial”. Used as the expansion factor in
the aerial effort estimator: E' = Nops X Ropen /v.

visibility_correction
Detection probability for the aerial count: the proportion of anglers present that
are detected from the aircraft, as a numeric scalar in (@, 1]. Required when
survey_type = "aerial”; pass the string "none” to state explicitly that no visi-
bility correction is applied. Used only when survey_type = "aerial”. A value
of 0.85 means 85% of anglers are detected; the effort estimate is scaled up by
1/0.85.

This is the reciprocal of the ratio published by field studies. The standard
ground-truthing method reports r = (ground count) / (aerial count), which is
greater than 1 whenever the aircraft undercounts: Smucker et al. (2010) report
r = 2.69 for shore anglers. visibility_correction is a probability, so con-
vert with v = 1/r — r = 2.69 becomes visibility_correction=1/2.69
=0.372. The estimator divides by v, which scales effort up by 1/0.372 = 2.69
as intended. Passing the published r directly is rejected by the (@, 1] check.

visibility_se Optional positive numeric scalar: the standard error of visibility_correction,
on the same detection-probability scale. Used only when survey_type = "aerial”.
visibility_correctionisestimated from paired air—ground counts, not known,
and the standard field method reports its SE as routine output (Smucker et al.
2010, equations 6 and 7); supplying it here propagates that uncertainty into
the effort SE (GH #135). All-or-none: visibility_se requires a numeric
visibility_correction, and cannot be combined with "none"”.

To convert an SE published on the ground-truthing-ratio scale, use the delta
method for a reciprocal: SE(v) = SE(r)/r%.

When omitted, the correction is treated as supplied without a measured uncer-
tainty and the component is reported as absent — never as zero, which would be
indistinguishable from having propagated it.

Note the three distinct claims, which the package keeps separate:

visibility_correction = "none"” No correction was studied. The point es-
timate divides by 1 and visibility_se is NA, so the reported SE is NA —
the uncertainty is unpropagated, not zero.

visibility_correction =v alone A correction was measured but its SE was
not supplied. The component is reported as absent.

visibility_correction = v, visibility_se = @ The correction is asserted
to be known exactly. This is the only way to obtain a numeric SE with no
visibility uncertainty, and it must be stated deliberately —e.g. visibility_correction = 1, visik
for a fishery where every angler is genuinely detectable.

angler_ratio  The proportion of the people recorded in the aerial count that are anglers, as a
numeric scalar in (@, 1]. Required when survey_type = "aerial”; pass the
string "none" to state explicitly that no such correction is applied.

An aerial count column is a raw observer count, and observers cannot reliably
tell anglers from non-anglers from the air. Smucker et al. (2010) apply an
angler-to-people ratio of 0.404 alongside their visibility correction; omitting it
overstates shore effort by roughly 2.5x. The two corrections push in opposite
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directions (0.404 down, 2.69 up), so applying only the visibility correction is
not conservative — it is biased in the direction of the correction that was kept
(GH #158).
If the count column already records anglers rather than people, say so with
angler_ratio = 1, angler_ratio_se = 0, which asserts the ratio is known
exactly. That is a claim about how the data were recorded, and only the surveyor
can make it.
For a count of boats rather than people, do not use this argument: expand
the boat count to anglers with derive_angler_count () before add_counts(),
which attaches the party-size multiplier and its standard error as expansion car-
rier columns that the estimator reads.

angler_ratio_se
Optional positive numeric scalar: the standard error of angler_ratio. All-
or-none — it requires a numeric angler_ratio and cannot be combined with
"none”. Like the visibility correction, the angler-to-people ratio is estimated
from ground observation and is a shared multiplier, so its contribution enters
once at the total. Omitted means the component is reported as absent, never as
ZEero.

open_start Optional non-negative numeric scalar specifying the hour of day (decimal, 24-
hour clock) when the fishery opens. Used only when survey_type = "aerial”
and only by estimate_effort_aerial_glmm() to anchor the numerical inte-
gration window. If NULL (default), the GLMM estimator derives the window
start from the earliest observed flight time minus 0.5 hours, with an informa-
tional message. Supplying open_start fixes the window across surveys for
consistent comparisons. Example: open_start = 5.5 means fishing begins at
5:30 AM.

day_start Clock time ("HH:MM") at which a survey day begins, for night creels whose
shifts cross midnight. NULL (default) takes it from the calendar’s day_start col-
umn, which generate_schedule() writes; without the column the survey day
is the calendar day. Given both, they must agree. With a day_start other than
"00:00" the design is a night design: add_counts() and add_interviews()
then need each record’s calendar date and clock time, and map a record timed
before day_start to the night that began the previous date (a 00:45 count on
Apr 4 belongs to the night of Apr 3). Only survey_type = "instantaneous”
supports night designs.
A night creel tidycreel is not told about cannot always be detected: a calendar
with no day_start and no shift times, given counts dated by calendar day, is
read as a day design, and each night is split across two dates. Declare the night
with day_start.

night_date Which date labels a night. Only "start"” (the date the night begins, as field staff
say it and as generate_schedule() dates it) is supported.

tz Time zone of the water, one name from OlsonNames (). Required for night de-
signs; defaults to getOption(”tidycreel.tz"), never to the computer’s own
zone. Shift lengths across a daylight-saving change, and record times given as
POSIXct, are read in it.

wait_time, circuit_time
Tidy selectors for two columns of sampling_frame, used together in place of
p_site on a bus route where the clerk visits every site on every pass (Robson
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and Jones 1989). wait_time is the scheduled wait at the site. circuit_time
is the time to complete the whole circuit, travel included, and is constant within
a circuit. Both must be in the same unit. The site’s weight is then p_site
=wait_time / circuit_time: the share of the circuit during which a party at
that site can be seen. These shares add up to less than 1 when the route has travel
time, and the total wait must not exceed the circuit time. This is the weighting in
Pollock et al. (1994, eq. 15.10). Encoding the waits as shares of the total wait,
so that they add up to 1, would understate the totals by the travelling fraction of
the circuit.

A creel_design S3 object (list) with components:

calendar
date_col
strata_cols
site_col
design_type
counts
survey

bus_route

Tier 1 Validation

The original calendar data frame

Character name of the date column

Character vector of strata column names
Character name of site column, or NULL
Character design type

NULL (populated by add_counts() in future)
NULL (populated internally during estimation)

List with resolved sampling frame data and column mappings, or NULL for
non-bus-route designs. Contains: $data (sampling frame with .pi_i column
added), $site_col, $circuit_col, $p_site_col, $p_period_col, $pi_i_col
(always ".pi_i").

The constructor performs fail-fast validation:

¢ Date column is class Date (not character, numeric, POSIXct)

¢ Date column contains no NA values

* Strata columns are character or factor (not numeric, logical)

* Strata columns contain no NA values: a day with an unknown stratum belongs to no stratum’s
population of days

* Site column (if provided) is character or factor

¢ (bus_route only) All p_site and p_period values are in (@, 1]

* (bus_route only) p_site values sum to 1.0 within each circuit (tolerance le-6); or, with
wait_time and circuit_time, waits are positive, the circuit time is constant within each
circuit, and the waits within a circuit add up to no more than its circuit time

* (bus_route only) p_period values are constant within each circuit (tolerance le-10)
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See Also

Other "Survey Design": add_catch(), add_counts(), add_interviews(), add_lengths(), add_sections(),
as_creel_svydesign(), as_hybrid_svydesign(), compute_angler_effort(), compute_effort(),
creel_schema(), creel_vocabulary(),derive_angler_count(), est_effort_camera(), impute_camera_counts(),
mean_party_size(), prep_counts_boat_party(), prep_counts_daily_effort(), prep_interview_catch(),
prep_interviews_trips(), validate_creel_schema()

Examples

# Basic design with single stratum

calendar <- data.frame(
date = as.Date(c("2024-06-01", "2024-06-02", "2024-06-03")),
day_type = c("weekday”, "weekend”, "weekend")

)

design <- creel_design(calendar, date = date, strata = day_type)

# Multiple strata

calendar <- data.frame(
date = as.Date(c("2024-06-01", "2024-06-02")),
day_type = c("weekday”, "weekend"),
season = c("summer”, "summer")

)

design <- creel_design(calendar, date = date, strata = c(day_type, season))

# With site column for multi-site survey
calendar <- data.frame(
date = as.Date(c("2024-06-01", "2024-06-02")),
day_type = c("weekday”, "weekend"),
lake = c("lake_a", "lake_b")
)

design <- creel_design(calendar, date = date, strata = day_type, site = lake)

# Using tidyselect helpers

calendar <- data.frame(
survey_date = as.Date(c("2024-06-01", "2024-06-02")),
day_type = c("weekday”, "weekend"),
day_period = c("morning"”, "evening")
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creel_interviews_toy

)

design <- creel_design(
calendar,
date = starts_with("survey"),
strata = starts_with("day")

# Bus-route design with scalar p_period

calendar_br <- data.frame(
date = as.Date("2024-06-01"),
day_type = "weekday"

)

sf <- data.frame(
site = c("A", "B", "C"),
p_site = c(0.3, 0.4, 0.3),
p_period = 0.5

)

design_br <- creel_design(
calendar_br,

date = date,
strata = day_type,
survey_type = "bus_route”,

sampling_frame = sf,
site = site,

p_site = p_site,
p_period = p_period

# Bus route that visits every site on each pass: a 360-minute circuit with
# 195 minutes of waits, so each site's weight is its wait / 360
sf_wait <- data.frame(
site = c("A", "B", "C", "D", "E"),
wait = c(30, 30, 15, 60, 60),
circuit_minutes = 360
)
design_wait <- creel_design(
calendar_br,

date = date,
strata = day_type,
survey_type = "bus_route”,

sampling_frame = sf_wait,

site = site,

wait_time = wait,

circuit_time = circuit_minutes,
p_period = 0.5

creel_interviews_toy Toy interview data for data validation examples
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Description

A small creel interview data frame with intentional data quality issues for demonstrating validate_creel_data()
and standardize_species(). Includes an empty species string, a negative fish_kept value, and
a missing trip_hours value.

Usage

creel_interviews_toy

Format

A data frame with 6 rows and 5 columns:

date Interview date (Date class).
day_type Day type stratum: "weekday" or "weekend".

species Free-text species name; includes empty string and unrecognised value to demonstrate
standardize_species() behaviour.

fish_kept Number of fish kept; one row is intentionally negative.

trip_hours Trip duration in hours; one row is intentionally NA.

Source

Simulated data for package examples and vignettes.

See Also

creel_counts_toy

Other "Example Datasets": creel_counts_toy, example_aerial_counts, example_aerial_glmm_counts,
example_aerial_interviews, example_ages, example_calendar, example_camera_counts, example_camera_interv:
example_camera_timestamps, example_catch, example_counts, example_ice_interviews, example_ice_sampling_f1
example_interviews, example_lengths, example_roving_interviews, example_season_calendar,
example_season_counts, example_season_interviews, example_sections_calendar, example_sections_counts,
example_sections_interviews

Examples

data(creel_interviews_toy)
validate_creel_data(interviews = creel_interviews_toy)
standardize_species(creel_interviews_toy, species_col = "species")
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creel_n_camera Calculate camera-days required to achieve a target CV

Description

Uses the stratified sample size formula from Cochran (1977) to determine how many camera-days
are needed to achieve a target coefficient of variation on the camera-effort estimate, given pilot
mean and variance estimates per day-type stratum.

Usage

creel_n_camera(cv_target, N_h, ybar_h, s2_h)

Arguments
cv_target Numeric scalar. Target coefficient of variation for the camera-effort estimate
(e.g., 0.20 for 20 percent). Must be in (0, 1].
N_h Named numeric vector. Total available days per stratum (e.g., c(weekday = 65,
weekend = 28)). Values must be >= 1.
ybar_h Numeric vector of same length as N_h. Pilot mean camera count per day per
stratum. Values must be >= 0.
s2_h Numeric vector of same length as N_h. Pilot variance of camera counts per day
per stratum. Values must be >= 0.
Details

Implements Cochran (1977) equation 5.25 under proportional allocation. The finite-population
correction (FPC) factor is intentionally omitted (standard practice for pre-season planning where
the goal is to determine how many days to deploy cameras, not to assess precision of a completed
survey).

The per-stratum sample sizes n_h are computed from the total n_total under proportional allo-
cation: n_h =ceiling(n_total * N_h / sum(N_h)). Because each stratum is ceiling-ed indepen-
dently, sum(n_h) may exceed n_total.

Feltz-Middaugh (2025) empirical benchmark. That study reports the camera-day schedules at
which a low-frequency time-lapse deployment performed acceptably. Its two headline scenarios
are, per month:

* well-performing (under 20 percent error in at least 80 percent of simulations): 12 weekdays
and 7 weekend days, both at 1 count/day;

* best-performing (under 10 percent error in at least 80 percent of simulations): 18 weekdays at
2 counts/day and 8 weekend days at 4 counts/day.

These are reported here as design context, not applied as a check. The function cannot judge a
computed n_h against them: N_h is the whole survey period rather than a month, nothing here
knows the counts per day the schedule assumes, the error bands are fixed by the study rather than
taken from cv_target, and the simulations measured boat-trailer counts on six Arkansas reservoirs,
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whereas ybar_h and s2_h are whatever the caller piloted. Compare against them by hand, after
converting to the same units.

Earlier versions warned when n_h fell below 12 or 7, choosing which benchmark to apply by match-
ing the substring "weekday” or "weekend” in the stratum name. That comparison was between a
period-scale allocation and a per-month recommendation, so it under-fired by roughly the number of
months in the survey (#234). No sample size ever changed: the check only ever emitted a warning.

Value

A named integer vector. Elements named after strata in N_h give the camera-days required per
stratum; element "total” gives Cochran’s overall sample size before proportional allocation, and
"allocated” the sum of the per-stratum values actually returned. Budget against "allocated”;
see creel_n_effort() for why the two differ.

References

Cochran, W.G. 1977. Sampling Techniques, 3rd ed. Wiley, New York.

Feltz, C.J. and Middaugh, C.R. 2025. Improving efficiency of estimating angler effort using low-
frequency time-lapse camera data. North American Journal of Fisheries Management 45:322-332.

See Also

creel_n_effort() for the equivalent function for angler-contact sampling days.

Other "Planning & Sample Size": audit_strata(), compare_designs(), creel_n_cpue(), creel_n_effort(),
creel_power (), cv_from_n(), optimal_n(), power_creel(), reallocate_strata(), simulate_strata_collapse()

Examples

# Two-stratum weekday/weekend example
creel_n_camera(
cv_target = 0.20,
N_h = c(weekday = 65, weekend = 28),
ybar_h = c(15, 20),
s2_h = c(625, 900)

creel_n_cpue Calculate interviews required to achieve a target CV on CPUE

Description

Determines the number of interviews needed to achieve a target coefficient of variation on a CPUE
(catch-per-unit-effort) ratio estimate, using the ratio-estimator variance approximation from Cochran
(1977).

Usage

creel_n_cpue(cv_catch, cv_effort, rho = 0, cv_target)
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Arguments
cv_catch Numeric scalar. Pilot coefficient of variation of catch per interview (the numer-
ator of the CPUE ratio). Must be > 0.
cv_effort Numeric scalar. Pilot coefficient of variation of effort per interview (the denom-
inator of the CPUE ratio). Must be > 0.
rho Numeric scalar. Pilot correlation between catch and effort per interview. Must
be in [-1, 1]. Default is 0 (conservative; over-estimates required n when catch
and effort are positively correlated).
cv_target Numeric scalar. Target coefficient of variation for the CPUE estimate. Must be
in (0, 1].
Details

Implements the ratio-estimator variance approximation from Cochran (1977, Chapter 6) parame-
terised in terms of coefficients of variation rather than raw variances, which is more natural for
pre-season planning:

Ccv?
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n =

Setting rho = @ (the default) is conservative: it over-estimates the required sample size when catch
and effort are positively correlated. Users with pilot data should supply the observed correlation to
obtain a less conservative estimate.

The result is floored at 1L to ensure at least one interview is recommended.

Value

An integer scalar (>= 1): number of interviews required.

References
Cochran, W.G. 1977. Sampling Techniques, 3rd ed. Wiley, New York. Chapter 6 (ratio estimator
variance approximation).

See Also

Other "Planning & Sample Size": audit_strata(), compare_designs(), creel_n_camera(),
creel_n_effort(), creel_power(), cv_from_n(), optimal_n(), power_creel(), reallocate_strata(),
simulate_strata_collapse()

Examples

# rho = @ (conservative, no pilot correlation data)
creel_n_cpue(cv_catch = 0.8, cv_effort = 0.5, rho = @, cv_target = 0.20)

# With known positive correlation (smaller n)
creel_n_cpue(cv_catch = 0.8, cv_effort = 0.5, rho = 0.5, cv_target = 0.20)
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creel_n_effort

creel_n_effort Calculate sampling days required to achieve a target CV on effort

Description

Uses the stratified sample size formula from McCormick & Quist (2017) to determine how many
sampling days are needed to achieve a target coefficient of variation on the effort estimate, given
pilot variance estimates per day-type stratum.

Usage

creel_n_effort(cv_target, N_h, ybar_h, s2_h)

Arguments
cv_target Numeric scalar. Target coefficient of variation for the effort estimate (e.g., 0.20
for 20 percent). Must be in (0, 1].
N_h Named numeric vector. Total available days per stratum (e.g., c(weekday = 65,
weekend = 28)). Values must be >= 1.
ybar_h Numeric vector of same length as N_h. Pilot mean effort per day per stratum
(e.g., angler-hours per day). Values must be >= 0.
s2_h Numeric vector of same length as N_h. Pilot variance of effort per day per
stratum. Values must be >= 0.
Details

Implements Cochran (1977) equation 5.25 under proportional allocation, as applied to creel sur-
veys by McCormick & Quist (2017). The finite-population correction (FPC) factor is intentionally
omitted (standard practice for pre-season planning where the goal is to determine how many days
to sample, not to assess precision of a completed survey).

The per-stratum sample sizes n_h are computed from the total n_total under proportional allo-
cation: n_h =ceiling(n_total * N_h / sum(N_h)). Because each stratum is ceiling-ed indepen-
dently, sum(n_h) may exceed n_total.

Value

A named integer vector. Elements named after strata in N_h give the sampling days required per
stratum; element "total” gives Cochran’s overall sample size before proportional allocation, and
"allocated” the sum of the per-stratum values actually returned.

"allocated” is the number of sampling days the returned allocation commits to, and is the one to
budget against. It is greater than or equal to "total": each stratum is rounded up independently, so
the parts can sum to as much as k - 1 more than the unallocated optimum for k strata. Rounding up
is deliberate — it keeps every stratum at or better than its share of cv_target.
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References
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See Also

Other "Planning & Sample Size": audit_strata(), compare_designs(), creel_n_camera(),
creel_n_cpue(), creel_power(), cv_from_n(),optimal_n(), power_creel(), reallocate_strata(),
simulate_strata_collapse()

Examples

# Two-stratum weekday/weekend example
creel_n_effort(
cv_target = 0.20,
N_h = c(weekday = 65, weekend = 28),
ybar_h = c(50, 60),
s2_h = c(400, 500)

creel_palette Package-standard colour palette for tidycreel plots

Description

creel_palette() returns a small set of package-standard colours derived from the tidycreel site
palette. Use these colours directly in custom plots or pair them with theme_creel () for a consistent
visual style.

Usage
creel_palette(n = NULL)

Arguments
n Optional integer number of colours to return. When NULL (default), returns the
full named palette.
Value

When n is NULL, a named character vector of hex colours. Otherwise, a character vector of length n
recycling through the base palette as needed.

See Also

Other "Visualisation": autoplot.creel_estimates(), autoplot.creel_length_distribution(),
autoplot.creel_schedule(), plot_design(), theme_creel()
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Examples

creel_palette()
creel_palette(3)

creel_power Estimate statistical power to detect a change in CPUE between sea-
sons

Description

Calculates the probability of detecting a fractional change in CPUE given a target sample size per
season, a historical CV, and a significance level. Uses a two-sample normal approximation with
equal group sizes.

Usage
creel_power(
n,
cv_historical,
delta_pct,
alpha = 0.05,
alternative = c(”"two.sided”, "one.sided")
)
Arguments
n Integerish scalar (>= 1). Number of interviews per season.
cv_historical Numeric scalar (> 0). Coefficient of variation of CPUE from historical or pilot
data.
delta_pct Numeric scalar (> 0). Fractional change to detect, expressed as a proportion —
e.g., 0.20 for a 20 percent change. Note: this is a fraction, not a percentage
point.
alpha Numeric scalar in (0, 0.5]. Type I error rate. Default is 0.05.
alternative Character. Either "two.sided"” (default) or "one.sided".

Details

Implements the two-sample normal approximation for power under equal group sizes, parame-
terised in terms of the CV:

ncp = |5| Y TL/2 / O‘/historical
For alternative = "two.sided":

power = ®(nep — 24 2) + P(—nep — 24/2)
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For alternative = "one.sided":

power = ®(nep — z4)

where delta is the fractional effect size (delta_pct), n is the number of interviews per season, and
CV_historical is the pilot CV of CPUE.

A message is given when delta_pct > 5 because values greater than 5 are almost certainly input in
percentage-point form rather than fractional form (e.g., 20 instead of 0.20).

Value

A numeric scalar in (0, 1): estimated statistical power.

References

Cohen, J. 1988. Statistical Power Analysis for the Behavioral Sciences, 2nd ed. Lawrence Erlbaum
Associates, Hillsdale, NJ.

See Also

Other "Planning & Sample Size": audit_strata(), compare_designs(), creel_n_camera(),
creel_n_cpue(), creel_n_effort(), cv_from_n(), optimal_n(), power_creel(), reallocate_strata(),
simulate_strata_collapse()

Examples

20 percent change

# Two-sided power at n = 100, CV 5,
0.5, delta_pct = 0.20)

= 0.
creel_power(n = 100, cv_historical =

# One-sided test (higher power for same inputs)

creel_power(n = 100, cv_historical = 0.5, delta_pct = 0.20, alternative = "one.sided")
creel_schema Column-mapping contract for tidycreel data sources
Description

creel_schema() constructs a creel_schema S3 object that maps canonical tidycreel column names
to actual column and table names in a data source. The schema is the full connection contract con-
sumed by creel_connect () and fetch_x() functions in the tidycreel.connect companion package.

Construction is permissive — all column arguments default to NULL. Use validate_creel_schema()
to check that required columns for the given survey type are mapped.
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Usage

creel_schema(
survey_type = c("instantaneous”, "bus_route"”, "ice", "camera”, "aerial"),
interviews_table = NULL,
counts_table = NULL,
catch_table = NULL,
lengths_table = NULL,
date_col = NULL,
strata_cols = NULL,
value_maps = NULL,
catch_col = NULL,
effort_col = NULL,
trip_status_col = NULL,
count_col = NULL,
count_time_col = NULL,
catch_uid_col = NULL,
interview_uid_col = NULL,
species_col = NULL,
catch_count_col = NULL,
catch_type_col = NULL,
length_uid_col = NULL,
length_mm_col = NULL,
length_bin_col = NULL,
length_count_col = NULL,
length_type_col = NULL,
harvest_col = NULL,
trip_duration_col = NULL,
trip_start_col = NULL,
interview_time_col = NULL,
n_anglers_col = NULL,
n_counted_col = NULL,
n_interviewed_col = NULL,
bank_anglers_col = NULL,
angler_boats_col = NULL,
non_ang_boats_col = NULL,
angler_type_col = NULL,
site_col = NULL,
circuit_col = NULL,
angler_method_col = NULL,
species_sought_col = NULL,
refused_col = NULL,
harvest_lengths_table
release_lengths_table
zip_code_col = NULL

NULL,
NULL,
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Arguments

survey_type
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Survey type. One of "instantaneous”, "bus_route”, "ice"”, "camera”, or

"aerial”. Validated at construction via match.arg().

interviews_table

counts_table
catch_table
lengths_table

date_col

strata_cols

value_maps

catch_col

effort_col
trip_status_col

count_col

count_time_col

Name of the interviews table in the data source.
Name of the counts table in the data source.
Name of the catch table in the data source.

Name of the lengths table in the data source. Used for both the harvest and
release length fetches unless one of the two below names its own table.

Column name for survey date.

Stratum columns to carry through from the source, as a named character vec-
tor whose names are the columns the design refers to and whose values are the
source columns holding them — c(day_type = "DayType"”). An unnamed en-
try, c("day_type"), means the source already uses the design’s name. Unlike
every other field here, a stratum has no canonical tidycreel name: add_counts()
matches design$strata_cols — the caller’s own calendar column names —
against the names of the counts frame, so the mapping has to be two-sided.
Without it a fetched counts frame reaches add_counts() with no stratum label
and any design built with strata = aborts (GH #171).

Source vocabularies for the coded columns, as a named list keyed by canon-
ical column — trip_status, catch_type, length_type, and the free-label
columns angler_method and species_sought. Each entry is a fully named
character vector mapping the source’s own codes to canonical values: c("1" =
"complete”, "2" = "incomplete”). Names are what the source writes, values
what tidycreel means.

Every downstream filter matches the canonical literals, so a source that codes
these columns has to declare what its codes mean. Values already canonical pass
through untouched; anything neither mapped nor canonical aborts at the fetch,
where the source is still in view, rather than being recoded by hand afterwards
— a hand recode folds an undeclared third code ("refused”, "unknown") into
complete or incomplete silently (GH #128).

angler_method and species_sought have no canonical vocabulary, because
methods and target species are the agency’s own. Their maps translate codes
to any non-empty label, c("1" = "boat"”, "2" = "shore"), and the map’s own
labels serve as the vocabulary: a loader still refuses a code the map does not
declare (#532).

Column name for catch count in interviews.

Column name for effort (hours) in interviews.

Column name for trip status in interviews.
Column name for total angler count in counts (legacy single-column format).

Column name for the time of a count observation, such as "16:30" or "am".
Optional. Map it whenever the source records more than one count per sampled
day: the fetched count_time column is what add_counts()’s count_time_col
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argument groups on, and without it those rows reach the design as separate sam-
pled days rather than as repeat looks at one, which sums the day’s effort instead
of averaging it and leaves the within-day variance component uncomputed (GH
#129). Carried through as character: it is a label that distinguishes observations,
not a quantity, and a source may write a clock time in any format.

Column name for catch unique identifier.

interview_uid_col

species_col

catch_count_col

catch_type_col
length_uid_col

length_mm_col

length_bin_col

Column name for interview unique identifier.

Column name for species.

Column name for catch count in the catch table.
Column name for catch type (harvest/release).
Column name for length unique identifier.

Column name for fish length (mm). Map it only for individually measured fish;
a bin label belongs in length_bin_col, whose name does not assert a unit.

Column name for a length-bin label, such as "300-350". Optional, and mutu-
ally exclusive with length_mm_col on any given row: a fish is either measured
or binned. Pass the fetched length_bin column as add_lengths()’s length
argument together with release_format = "binned” (GH #127).

length_count_col

length_type_col

harvest_col

Column name for the number of fish a binned length row represents. Optional,
but required by add_lengths() whenever binned release rows are present: a
binned row is frequency-weighted, so dropping the count weights the length
distribution by row multiplicity instead of by fish (GH #127). NA on individually
measured rows.

Column name for length type.

Column name for harvest count.

trip_duration_col

trip_start_col

Column name for trip duration.

Column name for trip start time.

interview_time_col

n_anglers_col

n_counted_col

Column name for interview time.
Column name for number of anglers.

Column name for number of anglers counted.

n_interviewed_col

Column name for number of anglers interviewed.

bank_anglers_col

Column name for bank (shore) angler count in counts.

angler_boats_col

Column name for boats carrying anglers in counts.

non_ang_boats_col

Column name for boats carrying no anglers in counts. Recorded by some agen-
cies and not others; leave NULL where it is not.
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angler_type_col
Column name for angler type.

site_col Column name for the site an interview was taken at. Bus-route designs need it
to join the site inclusion probability; without it add_interviews() cannot build
the 7; term (GH #126).

circuit_col Column name for the bus-route circuit an interview belongs to. Required along-

side site_col for the bus-route expansion (GH #126).
angler_method_col

Column name for fishing method.
species_sought_col

Column name for target species.
refused_col Column name for refused interviews indicator.
harvest_lengths_table

Name of the harvest lengths table, when the source keeps harvest and release

lengths in separate tables. Falls back to lengths_table when not given.
release_lengths_table

Name of the release lengths table, on the same terms as harvest_lengths_table.
zip_code_col  Column name for the angler’s ZIP code. Optional. tidycreel does not read

this field itself: it tells a loader such as tidycreel.connect which source col-

umn to carry as zip_code, the default zip_col of summarize_by_zip() and

summarize_by_county() (#531).

Value

A creel_schema S3 object.

See Also

Other "Survey Design": add_catch(), add_counts(), add_interviews(), add_lengths(), add_sections(),
as_creel_svydesign(), as_hybrid_svydesign(), compute_angler_effort(), compute_effort(),
creel_design(), creel_vocabulary(),derive_angler_count(), est_effort_camera(), impute_camera_counts(),
mean_party_size(), prep_counts_boat_party(), prep_counts_daily_effort(), prep_interview_catch(),
prep_interviews_trips(), validate_creel_schema()

Examples

s <- creel_schema(

survey_type = "instantaneous"”,
interviews_table = "vwInterviews",
counts_table = "vwCounts”,
date_col = "SurveyDate",
catch_col = "TotalCatch”,
effort_col = "EffortHours”,
trip_status_col = "TripStatus”,
count_col = "AnglerCount”

)
print(s)
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creel_vocabulary Canonical vocabularies for the coded columns

Description

The exact values tidycreel matches on for the three columns whose meaning is a fixed vocabulary
rather than a number: trip_status, catch_type and length_type. Every downstream filter com-
pares against these literals, so a source that codes one of these columns has to be translated before
its values can be trusted — see the value_maps argument of creel_schema().

angler_method and species_sought can also be mapped, but have no entry here: their labels are
the agency’s own, so a map for either is its own vocabulary.

Exported because tidycreel.connect translates source codes at the fetch and has to check its
targets against the same list this package filters on; a second copy of the vocabulary would be free
to drift from this one.

Usage

creel_vocabulary(column = NULL)

Arguments
column Optional canonical column name. When NULL (default) the whole named list is
returned; otherwise the character vector for that column.
Value

A named list of character vectors, or one character vector when column is given.

See Also

Other "Survey Design": add_catch(), add_counts(), add_interviews(), add_lengths(), add_sections(),
as_creel_svydesign(), as_hybrid_svydesign(), compute_angler_effort(), compute_effort(),
creel_design(), creel_schema(), derive_angler_count(), est_effort_camera(), impute_camera_counts(),
mean_party_size(), prep_counts_boat_party(), prep_counts_daily_effort(), prep_interview_catch(),
prep_interviews_trips(), validate_creel_schema()

Examples

creel_vocabulary()
creel_vocabulary("trip_status”)
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creel_warnings Warning classes

Description

Every warning tidycreel raises has a class, so one warning can be handled in one call without
silencing the others. Each carries its own class, creel_warning_<fact>, and the parent class
creel_warning. A fact raised in several places has one class wherever it is raised.

Handle one warning for one call with withCallingHandlers():

withCallingHandlers(
estimate_catch_rate(design),
creel_warning_mor_truncation = function(w) invokeRestart("muffleWarning")

)

Prefer this to suppressWarnings(), which also hides the warnings that mean an estimate may be
wrong: missing period length, rate and effort in different units, sections or cells left out of a total.
Errors have a matching family, creel_error_x.

Two classes were renamed to this pattern and keep their old names as well: creel_warn_two_phase_rescale
and creel_warn_tost_degenerate.

Information that is not a warning (tier 3) is raised as a message, with a class from the matching
family creel_message_<fact> and the parent creel_message; see the Messages section below.

Tiers

Each entry starts with its tier, which get_warnings() also reports:

Tier 1 The estimate may be wrong.
Tier 2 Data quality or precision: worth a look.

Tier 3 Information, raised as a message rather than a warning.

Every warning and tier-3 message is also recorded on the design or estimate the call returns;
get_warnings() lists them.

Tier 1 warnings print on every call. Tier 2 warnings print once per design: the first time one is
raised on a design it prints, and later repeats on that design are recorded but not printed. A design
is new each time creel_design(), an add_x() step or adjust_nonresponse() returns it, SO new
data print again. Three facts about the design also print once per design although their tier is not
2: creel_warning_no_period_length, creel_warning_pooled_domain_mix and the message
creel_message_internal_svydesign. Other tier-3 messages print on every call.

Units and scale

creel_warning_no_period_length Tier 1. Instantaneous counts were expanded without a period
length, so effort is the counts summed over days (angler-days for an angler count), not angler-
hours.
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creel_warning_no_party_size Tier 1. No party size was given, so each interview counts as one
angler. If interviews are parties, rates are per party-hour, not per angler-hour.

creel_warning_unit_mismatch Tier 1. A rate and an effort may be in different units (party-hours
and angler-hours), so their product may not be a total in fish.

creel_warning_camera_unit_ambiguous Tier 1. Camera ratio calibration cannot tell angler-
hours from party-hours.

creel_warning_catch_is_stratum_total Tier 1. A catch total supplied to an exploitation rate
is a stratum total.

creel_warning_p_period_coverage Tier 1. The period lengths divided by p_period add to
more than 24 hours a day; the period lengths may already include the probability, which
would then be applied twice.

creel_warning_p_period_inferred Tier 1. A schedule had periods but no p_period column,
so the period sampling probability was inferred.

What an estimate covers

creel_warning_missing_sections Tier 1. One or more sections are missing from the count or
interview data and are not in the estimate.

creel_warning_missing_rate_strata Tier 1. Effort cells with no catch rate were left out of a
total.

creel_warning_pooled_domain_mix Tier 1. A total pools over domains the counts do not clas-
sify.

creel_warning_zero_catch_excluded Tier 1. Trips that caught none of a species were left out,
so the rate is among trips that caught it.

creel_warning_effort_excluded Tier 2. Interviews with missing or zero effort were left out of
arate.

creel_warning_harvest_excluded Tier 2. Interviews with missing harvest were left out of a
harvest rate.

creel_warning_trip_duration_excluded Tier 2. Interviews with a missing or non-positive trip
duration were left out.

creel_warning_mor_truncation Tier 2. 10 percent or more of incomplete trips were shorter than
truncate_at and left out of a mean-of-ratios rate (below 10 percent this is a message).

creel_warning_two_phase_rescale Tier 1. Two-phase totals were rescaled onto the reported
catch.

creel_warning_asymmetric_coverage Tier 1. Count frames in a hybrid design cover different
date-stratum cells.

Estimates that cannot be computed or may be unreliable

creel_warning_all_counts_na Tier 1. Every value in the count column is NA.

creel_warning_zero_fish_total Tier 1. The estimated number of fish is zero or negative, so a
mean or proportion cannot be computed.

creel_warning_no_recaptures Tier 1. No tagged fish were recovered, overall or in a stratum,
so the exploitation rate is estimated as 0.
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creel_warning_exploitation_out_of_range Tier 1. The exploitation rate is outside O to 1; its
interval is clamped.

creel_warning_estimator_failed Tier 1. One of the estimators being compared failed.

creel_warning_imputation_convergence Tier 1. The camera-count imputation model did not
converge in a stratum.

Standard errors and intervals

creel_warning_bootstrap_ignores_strata Tier 1. A bootstrap SE does not resample within
the design strata.

creel_warning_bin_vcov_unavailable Tier 1. Covariance between length bins is unavailable,
so bins are treated as independent.

creel_warning_expansion_structure_unknown Tier 1. Party-size expansion groups straddle
the estimation cells unevenly, so the SE of the total cannot be combined from per-cell compo-
nents.

creel_warning_section_covariance_invalid Tier 1. The sections’ day samples overlap too
unevenly for their effort covariances to form a valid variance, so a sectioned total’s lake-wide
SE and the sections’ share SEs are NA.

creel_warning_trip_length_se_undefined Tier 2. Too few trip durations to give an SE for the
mean trip length.

creel_warning_single_interview_strata Tier 2. Some strata have one interview, so their SE
is undefined.

creel_warning_single_day_strata Tier 2. Some strata have one sampled day, so their variance
cannot be estimated.

creel_warning_camera_single_day Tier 2. A stratum has one paired interview/count day, so its
camera calibration SE is NA.

creel_warning_schnabel_ci_upper_unbounded Tier 2. Too few recaptures for a finite Schnabel
Poisson upper limit; ci_upper is a continuous-Poisson stand-in, not a measured bound.

creel_warning_tost_degenerate Tier 2. Too few degrees of freedom to test equivalence of
complete and incomplete trips.

creel_warning_se_divergence Tier 2. Variance methods disagree by more than the threshold.

Sample size

creel_warning_small_sample Tier 2. Few interviews behind a rate, overall or in some groups.
creel_warning_thin_rate_cells Tier 2. Rate cells in a total rest on few trips.
creel_warning_sparse_strata Tier 2. Strata have fewer than three counts or interviews.

creel_warning_sparse_groups Tier 2. Groups in a by breakdown have fewer than three obser-
vations.

creel_warning_regression_small_group Tier 2. A group has fewer than three interviews for
regression CPUE.

creel_warning_low_complete_pct Tier 2. Few interviews are complete trips.

creel_warning_low_response_rate Tier 2. Response rate below 50 percent in some strata.
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Data checks

creel_warning_count_validation Tier 2. Count data failed a check and estimation continued.

creel_warning_interview_validation Tier 2. Interview data failed a check and estimation
continued.

creel_warning_repeated_sampling_units Tier 1. Counts have repeated sampling units with
no count time to tell them apart.

creel_warning_negative_counts Tier 2. The count column has negative values.
creel_warning_negative_catch Tier 2. Interviews have negative catch.
creel_warning_negative_effort Tier 2. Interviews have negative effort.
creel_warning_missing_effort Tier 2. Interviews have missing effort.
creel_warning_short_trips Tier 2. Interviews have effort under six minutes.
creel_warning_long_trip_duration Tier 2. Trip durations over 48 hours.
creel_warning_counted_not_interviewed Tier 2. Parties were counted but none interviewed.
creel_warning_party_size_missing Tier 2. Party size has missing values.
creel_warning_party_size_fractional Tier 2. Party size has non-integer values.
creel_warning_release_count_fractional Tier 2. A release count has non-integer values.

creel_warning_catch_unreconciled Tier 2. Harvested plus released is less than caught for
some species-interview pairs.

creel_warning_camera_negative_duration Tier 2. Camera ingress-egress pairs with negative
duration were dropped.

creel_warning_camera_imputed_counts Tier 2. Some camera counts were imputed.
creel_warning_camera_na_counts Tier 2. Some camera counts are NA.
creel_warning_high_missingness Tier 2. High missingness in camera counts in some strata.
creel_warning_dates_coerced_na Tier 1. Some dates could not be parsed and became NA.
creel_warning_species_unmatched Tier 2. Some species values match no known species.

creel_warning_unknown_label_collision Tier 1. A column holds both unrecorded values and
the literal label used for them.

creel_warning_catch_totals_diverge Tier 2. Catch-table totals differ from the interview catch
column.

Arguments and calls

creel_warning_circuit_time_ignored Tier 1. circuit_time was given for instantaneous counts
and is ignored; if the counts are progressive, effort is computed the wrong way.

creel_warning_design_type_mismatch Tier 1. The design is not the type this function expects.

creel_warning_fragile_schedule Tier 2. Special-period declarations produced a fragile sched-
ule.
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Messages (tier 3)

Information is raised as a message, not a warning. Each carries its own class, creel_message_<fact>,
and the parent class creel_message, and is recorded like a warning, with tier 3. Silence one for
one call with invokeRestart("muffleMessage”) in a creel_message_<fact> handler.
creel_message_argument_ignored Tier 3. An argument has no effect in this call.
creel_message_day_type_from_stratum Tier 3. A stratum column is used as the day type.

creel_message_high_zero_catch Tier 3. A high share of trips caught nothing, overall or of a
species.

creel_message_internal_svydesign Tier 3. The internal survey design was accessed; changing
it can give wrong variances.

creel_message_large_delta_pct Tier 3. delta_pct looks like a percentage given as a whole
number.

creel_message_mor_incomplete_trips Tier 3. A rate uses the mean-of-ratios estimator on in-
complete trips; complete trips are preferred where available.

creel_message_no_subdesigns Tier 3. No survey sub-designs were found to adjust.

creel_message_nonstandard_estimator Tier 3. An unusual combination of use_trips and
estimator was requested.

creel_message_species_column_missing Tier 3. The species column is missing, so the species
coverage check was skipped.

creel_message_truncation_disabled Tier 3. truncate_at = NULL turned short-trip truncation
off.

creel_message_truncation_skipped Tier 3. Mean-of-ratios truncation was not applied because
the design has no trip duration.

creel_message_zero_counts Tier 3. The count column has zeros.

creel_message_within_day_independent Tier 3. Some units on a day were not counted at the
same known occasions, so their within-day components are added as independent.

cv_from_n Compute the expected CV achievable with a known sample size

Description

Calculates the coefficient of variation attainable given a fixed sample size, acting as the algebraic in-
verse of creel_n_effort() (when type = "effort"”) or creel_n_cpue() (when type = "cpue”).

Usage

cv_from_n(type = c("effort”, "cpue”), n, ...)
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Arguments

type Character. Either "effort” or "cpue”. Selects the formula branch and required
additional arguments.

n Integerish scalar (>= 1). Available sample size (sampling days for "effort”,
interviews for "cpue”).

Additional arguments passed to the relevant branch:
For type = "effort":

* N_h — Named numeric vector; total available days per stratum (>= 1).

* ybar_h — Numeric vector; pilot mean effort per day per stratum (>= 0).

¢ s2_h — Numeric vector; pilot variance of effort per day per stratum (>= 0).
For type = "cpue”:

* cv_catch — Numeric scalar; pilot CV of catch per interview (> 0).

e cv_effort — Numeric scalar; pilot CV of effort per interview (> 0).

* rho — Numeric scalar; pilot correlation between catch and effort, in [-1,

1]. Default is 0.
Details
Effort branch (type = "effort"):

oV — VN, Nisi/n

>n Nubn

where N =", Nj,.
This is the inverse of the Cochran (1977) stratified sample-size formula implemented in creel_n_effort().
CPUE branch (type = "cpue”):

CV = \/(C‘/::%ztch + CVlefort —2p- CVigten - CVeffort)/n

This is the inverse of the ratio-estimator formula implemented in creel_n_cpue().
Because creel_n_effort() and creel_n_cpue() apply ceiling(), the round-trip property is
cv_from_n(type, n = creel_n_x(cv, ...), ...) <= cv (therecovered CV is at or below the
target).

Value

A numeric scalar (> 0): the expected CV achievable at sample size n.

References

Cochran, W.G. 1977. Sampling Techniques, 3rd ed. Wiley, New York.

See Also

creel_n_effort(), creel_n_cpue()

Other "Planning & Sample Size": audit_strata(), compare_designs(), creel_n_camera(),
creel_n_cpue(), creel_n_effort(), creel_power(),optimal_n(), power_creel(), reallocate_strata(),
simulate_strata_collapse()
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Examples

# Effort round-trip
n_days <- creel_n_effort(0.20,
N_h = c(weekday = 65, weekend = 28),
ybar_h = c(50, 60), s2_h = c(400, 500)
)
cv_from_n("effort”,
n = n_days[["total”"]],
N_h = c(weekday = 65, weekend = 28),
ybar_h = c(50, 60), s2_h = c(400, 500)
)

# CPUE round-trip
n_int <- creel_n_cpue(cv_catch = 0.8, cv_effort = 0.5, rho = @, cv_target = 0.20)
cv_from_n("cpue”, n = n_int, cv_catch = 0.8, cv_effort = 0.5, rho = @)

day_length Day length for a latitude and date

Description

Computes the number of hours between sunrise and sunset at a given latitude on a given date, using
the CBM model of Forsythe et al. (1995). The calculation is a closed form — no lookup tables,
network access, or location database is involved.

Only latitude is needed. Longitude and time zone shift when sunrise and sunset occur but not the
interval between them, so they are not arguments.

Usage

day_length(lat, date, horizon = "sunset")

Arguments
lat Numeric latitude in decimal degrees, positive north, in [-90, 90]. Recycled
against date.
date A Date vector (or anything as.Date() accepts). Recycled against lat.
horizon How far the sun must be below the horizon for the day to count as over. Either
one of "sunset” (the default; 0.833 degrees, accounting for the solar disc and
atmospheric refraction), "civil” (6), "nautical” (12), "astronomical” (18),
or a number giving the depression angle in degrees directly.
Details

Day length is astronomical, and the effort estimators want something else. In Hoenig et al. (1993)
and Pope et al. (Ch. 17), the daily expansion factor 7} is the length of the period the counts were
randomised within — a property of the survey design, set by regulation, access hours, or the field
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protocol. It is often close to daylight and it is not the same quantity. Use day_length() to build

simulated or planned surveys, and pass the period your protocol actually used to add_counts().

Above the Arctic and Antarctic circles the sun may not rise or set at all. In those cases the result
saturates at @ or 24 rather than erroring.

Value

A numeric vector of day lengths in hours, the length of the longer of 1at and date.

References

Forsythe, W.C., Rykiel, E.J., Stahl, R.S., Wu, H., Schoolfield, R.M. (1995). A model comparison
for daylength as a function of latitude and day of year. Ecological Modelling 80:87-95. doi:10.1016/
03043800(94)00034F

Hoenig, .M., Robson, D.S., Jones, C.M., Pollock, K.H. (1993). Scheduling counts in the instanta-
neous and progressive count methods for estimating sportfishing effort. North American Journal of
Fisheries Management 13:723-736.

See Also

simulate_creel_data(), add_counts()

Other "Simulation": simulate_creel_catch(), simulate_creel_data()

Examples

# A single day at Kearney, Nebraska
day_length(40.699, as.Date("2024-06-21"))

# A whole season, for use as a simulated expansion factor
season <- seq(as.Date("2024-05-01"), as.Date("2024-08-31"), by = "day")
summary (day_length(40.699, season))

# Anglers fish into twilight; civil twilight adds roughly an hour in June
day_length(40.699, as.Date("2024-06-21"), horizon = "civil")

# Latitude drives the seasonal swing
day_length(c(25, 45, 65), as.Date("”2024-12-21"))

daylight_shifts Shift times bounded by sunrise and sunset
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Description

Returns each date’s shifts for a survey whose shifts run from sunrise to a clock cutoff and from the
cutoff to sunset (or between several cutoffs), in local clock time. The result can be passed straight to
generate_schedule() (periods =), so each sampled day’s drawn shift carries that day’s daylight
window: attach_count_times() then draws count times inside it, and add_counts() checks the
period length against it.

Sunrise and sunset come from NOAA’s solar-position equations (the sun’s centre at 0.833 degrees
below the horizon by default, allowing for refraction and the solar disc), which agree with the US
Naval Observatory to about a minute at mid-latitudes. Times are rounded to the minute, and hours
is computed from the rounded times so it matches the shift window exactly.

Day length alone needs only latitude (day_length()), but where a clock cutoff falls within the day
also depends on longitude and the time zone, including daylight saving time, so all three are required
here. day_length() uses a different model (Forsythe et al. 1995) and is meant for simulation; the
two can differ by a minute or two.

Usage
daylight_shifts(
date,
lat,
lon,
tz,
cutoffs = if (night) character(@) else "13:30",
horizon = "sunset”,
night = FALSE
)
Arguments
date Dates (a Date vector or anything as.Date() accepts).
lat Latitude in decimal degrees, positive north.
lon Longitude in decimal degrees, positive east (so negative in the Americas).
tz Time zone name, e.g. "America/Chicago” (see OlsonNames()).
cutoffs Clock times ("HH:MM", local) that divide the day into shifts. One cutoff gives two
shifts (AM: sunrise to cutoff; PM: cutoff to sunset); k cutoffs give k + 1. With
night = TRUE they divide the night instead, listed from evening to morning (e.g.
"00:30", or c("22:00", "01:00")); the default there is none, one shift from
sunset to sunrise.
horizon Sun depression angle that defines sunrise and sunset: as in day_length(),
"sunset” (default), "civil”, "nautical”, "astronomical”, or a number of
degrees. "civil” adds roughly half an hour at each end, for anglers who fish
into twilight.
night FALSE (default) for shifts from sunrise to sunset. TRUE for night shifts from sun-

set to the next morning’s sunrise, each night dated by the date it starts (#407).
Such shifts cross midnight, so pass them to generate_schedule() withaday_start
no shift spans (e.g. "12:00") and with weekend_days.



82 daylight_shifts

Details

A cutoff that falls before sunrise or after sunset on some date would give a shift of zero or negative
length; that is an error naming the dates. So is a date on which the sun does not rise or set.

Value

A data frame with one row per date and shift: date, period_id (1 = first shift of the day),
start_time and end_time ("HH:MM", local), and hours (decimal hours). For night shifts, hours is
real elapsed time in tz, so a night that spans a daylight-saving change is an hour longer or shorter
than its clock length; generate_schedule() keeps it as shift_hours.

References

NOAA Global Monitoring Laboratory. General solar position calculations. https://gml.noaa.
gov/grad/solcalc/solareqgns.PDF

See Also

generate_schedule(), attach_count_times(), add_counts(), day_length()

Other "Scheduling": attach_count_times(), generate_bus_schedule(), generate_count_times(),
generate_progressive_start(), generate_schedule(), new_creel_schedule(), read_schedule(),
validate_creel_schedule(), write_schedule()

Examples

# Kearney, Nebraska: AM / PM shifts split at 13:30 local time
daylight_shifts(

as.Date(c(”2024-05-01", "2024-06-21", "2024-08-31")),

lat = 40.699, lon = -99.083, tz = "America/Chicago”
)

# Into a schedule: each sampled day's drawn shift carries its own window
days <- seq(as.Date("2024-06-01"), as.Date("2024-06-30"), by = "day")
shifts <- daylight_shifts(days, 40.699, -99.083, "America/Chicago")
sched <- generate_schedule(
start_date = "2024-06-01", end_date = "2024-06-30", n_periods = 2,
sampling_rate = 0.3, periods_per_day = 1, periods = shifts, seed = 1
)
head(sched)

# Night shifts, sunset to ©0:30 and 00:30 to sunrise, dated by the evening

nights <- daylight_shifts(as.Date(c("2024-11-01", "2024-11-02")), 40.699, -99.083,
"America/Chicago”, cutoffs = "00:30", night = TRUE)

nights # the second night gains an hour when daylight saving ends


https://gml.noaa.gov/grad/solcalc/solareqns.PDF
https://gml.noaa.gov/grad/solcalc/solareqns.PDF
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derive_angler_count Derive an angler count from its components

Description

Builds the single angler-count column that add_counts() needs from the columns a creel clerk
actually records. Counts are commonly split across bank anglers and boats, and the estimators need
one number per count.

Two forms are supported, matching the two ways a boat’s anglers get onto the form:

* Direct counts — supply boat_anglers, the counted number of anglers aboard. Appropriate
when the clerk could see and count them.

* Boat-party expansion — supply boat_count and party_size, and the boats are expanded
by the mean anglers per boat party. Appropriate when boats were counted but the people
aboard could not be counted reliably.

Usage
derive_angler_count(
counts,
bank = NULL,
boat_anglers = NULL,
boat_count = NULL,
party_size = NULL,
party_size_se = NULL,
to = "angler_count”
)
Arguments
counts A data frame of count observations.
bank Optional tidy selector for the bank (shore) angler count column.

boat_anglers

boat_count

party_size

party_size_se

to

Optional tidy selector for a directly counted boat-angler column. Mutually ex-
clusive with boat_count.

Optional tidy selector for the counted number of boats. Requires party_size.
Mutually exclusive with boat_anglers.

Mean anglers per boat party, used to expand boat_count. One of: a single
number; a tidy selector for a numeric column of counts; or a data frame of the
kind mean_party_size() returns with by, which is joined onto counts by its
non-numeric columns.

Optional standard error of party_size, in the same three shapes. Defaults to the
"se" attribute of party_size when it has one, so mean_party_size() output
propagates on its own. There is deliberately no zero default; see the section
above.

Name of the column to write. Defaults to "angler_count”.
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Details

The two boat forms are separate arguments on purpose. boat_count is a count of hulls, not people,
and adding it to an angler total is a units error that produces a plausible-looking number. Requiring
party_size alongside it makes that mistake impossible to commit by accident.

Components are added with na.rm = FALSE. If bank anglers are missing for a count and boat anglers
are 5, the total is unknown, not 5 — a missing count and a count of zero are different observations
and are kept different here.

Pooling bank and boat anglers into one count assumes both are detected the same way and are being
reported as one quantity. Where detection probabilities or catch rates differ between them, estimate
the two as separate domains instead of adding them.

Value

counts with the derived column appended, and the columns consumed to build it (bank, boat_anglers,
boat_count) removed — they are superseded by the derived count and, where applicable, by
expansion_basis. Leaving them in produced a table that varied between sub-counts of one sam-
pling unit, which add_counts() cannot distinguish from an undeclared structural dimension (GH
#162). The destination column is never dropped, even when it is also one of the inputs.

When a party-size standard error is available, four further columns are appended for the estimators
to read: expansion_basis (the boat count, which is what the multiplier acts on), expansion_se,
expansion_group (which rows share one estimated multiplier, and so carry perfectly correlated
error), and expansion_of (the column the basis is the derivative of). add_counts() recognises all
four and excludes them from count-column detection.

They must travel together and must reach add_counts () alongside the column named in expansion_of.
Transforming that column in between — multiplying a count by a shift length, say — scales the count

but not its derivative, and add_counts() refuses rather than propagate a component that is un-
derstated by exactly the scale factor. Pass the per-day count and let period_length_col do the
multiplication instead.

All four are written by the package and are not user inputs. In particular, editing expansion_of
to name a transformed column silences that refusal whether or not the basis was actually rescaled,
which re-enables the very defect the check exists to catch. Rescale through period_length_col,
which scales both together and can be verified, rather than by asserting that you did (GH #148).

The party size is an estimate

A mean party size taken from interviews is itself estimated, and it multiplies the boat component of
every count. Its error is therefore perfectly correlated across counts and does not shrink as counts
are added — averaging more counts will not reduce it. Left out, the reported effort standard error is
too small; the estimate itself is unaffected.

Supply party_size_se to carry that term through to the effort standard error. mean_party_size()
returns itas a "se" attribute, which is picked up automatically when its output is passed as party_size,
so the usual pipeline propagates the term without any extra argument.

When no standard error is available the term is omitted rather than set to zero. A zero would
produce a standard error identical to an unpropagated one while looking propagated, which is worse
than a documented omission. The returned table carries no expansion columns in that case, and
attr(<estimates>, "se_expansion”) is NULL rather than 0.
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See Also

mean_party_size(), add_counts(), prep_counts_boat_party()

Other "Survey Design": add_catch(), add_counts(), add_interviews(), add_lengths(), add_sections(),
as_creel_svydesign(), as_hybrid_svydesign(), compute_angler_effort(), compute_effort(),
creel_design(), creel_schema(), creel_vocabulary(), est_effort_camera(), impute_camera_counts(),
mean_party_size(), prep_counts_boat_party(), prep_counts_daily_effort(), prep_interview_catch(),
prep_interviews_trips(), validate_creel_schema()

Examples

counts <- data.frame(
date = as.Date("2024-06-01") + @:1,
day_type = c("weekday”, "weekend"),
bank_anglers = c(4L, 9L),
angler_boats = c(3L, 7L),
boat_anglers = c(7L, 16L)

)

# Direct counts
derive_angler_count(counts, bank = bank_anglers, boat_anglers = boat_anglers)

# Boat-party expansion with a single mean
derive_angler_count(

counts,

bank = bank_anglers,

boat_count = angler_boats,

party_size = 2.4

)

# Expansion with a stratum-specific mean
mps <- data.frame(day_type = c("weekday”, "weekend"”), mean_party_size = c(2.1, 2.8))
derive_angler_count(

counts,

bank = bank_anglers,

boat_count = angler_boats,

party_size = mps

)

est_age_distribution Estimate a weighted age distribution from creel interview data

Description

est_age_distribution() estimates a pressure-weighted age-frequency distribution from fish age
data attached via add_ages (). Age records are aggregated through the internal interview survey
design so the result reflects the survey design rather than only the observed sample.

Ages are discrete integers; each unique observed age is its own class. The estimator returns one row
per occupied integer age, with weighted totals, standard errors, confidence intervals, and within-
group percentages.
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Usage
est_age_distribution(
design,
by = NULL,
type = "catch”,
variance = "taylor”,
conf_level = 0.95
)
Arguments
design A creel_design object with interviews and ages attached.
by Optional tidy selector evaluated against design$ages. Common choices in-
clude by = species.
type Character string indicating which fish to include. One of "catch” (default; both
harvest and release), "harvest”, or "release”.
variance Character string specifying variance estimation method. One of "taylor"” (de-
fault), "bootstrap”, or "jackknife".
conf_level Numeric confidence level for confidence intervals. Default @. 95.
Value

A data.frame with class c("creel_age_distribution”, "data.frame") and columns: group-
ing columns (if any), age (integer), estimate, se, ci_lower, ci_upper, percent, cumulative_percent,
and n.

percent and cumulative_percent are shares of the group’s estimated total, rounded to one deci-
mal for display; cumulative_percent accumulates the unrounded shares, so it reaches 100 rather
than drifting. The exception is a group whose estimated total is zero, where there are no shares to
take and both columns are @ rather than reaching 100.

n is the number of interviews contributing at least one aged fish to the group. It is therefore constant
across every age class of a group, and is neither a per-class sample size nor a count of fish.

Two-phase estimation onto the reported catch

Ages are read from a subsample of the catch, exactly as lengths are, so the age-class totals are
scaled onto the design-estimated reported total rather than reporting the subsample: N, = poT. See
est_length_distribution() for the estimator, its variance, and where T comes from. percent
and cumulative_percent are unaffected. The call warns when it rescales and aborts when no total
is available (GH #310).

See Also

Other "Estimation": compare_cpue_estimators(), est_biomass(), est_compliance(), est_effort_camera_mi(),
est_length_distribution(), est_mean_age(), est_mean_length(),estimate_catch_rate(),
estimate_effort(), estimate_effort_aerial_glmm(), estimate_harvest_rate(), estimate_release_rate(),
estimate_total_catch(), estimate_total_harvest(), estimate_total_release()
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Examples

data(example_calendar)
data(example_interviews)
data(example_ages)
data(example_catch)

design <- creel_design(example_calendar, date = date, strata = day_type)
design <- add_interviews(design, example_interviews,
catch = catch_total, effort = hours_fished, harvest = catch_kept,
trip_status = trip_status
)
# Species catch is required to group by species: the totals are scaled onto
# the reported catch, and only this table records it per species.
design <- add_catch(design, example_catch,
catch_uid = interview_id,
interview_uid = interview_id,
species = species,
count = count,
catch_type = catch_type
)
design <- add_ages(design, example_ages,
age_uid = interview_id,
interview_uid = interview_id,
species = species,
age = age,
age_type = age_type

est_age_distribution(design, by = species)

est_biomass Estimate total biomass from a creel length distribution

Description

est_biomass() converts a pressure-weighted length-frequency distribution produced by est_length_distribution()
into a total biomass estimate using the allometric length-weight equation W = a - L.

Variance is propagated via the delta method, carrying the full covariance among the estimated fish
counts per length bin and treating the length-weight parameters a and b as known without error
unless their standard errors are supplied (see Details). Before GH #311 the bin counts were treated
as uncorrelated, which under-estimated the variance.

Since GH #310 the counts supplied by est_length_distribution() describe the reported catch
rather than the measured subsample, so biomass_estimate is a catch biomass. It previously de-
scribed only the fish that were measured.
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Usage
est_biomass(
1d,
a,
b,
conf_level = NULL,
alpha_se = NULL,
b_se = NULL,
L@ = NULL
)
Arguments

1d A creel_length_distribution object from est_length_distribution().

a Positive numeric allometric coefficient (the ¢ in W = a - LY).

b Numeric allometric exponent (the b in W = a - L?). Typical values for fish are
2.5-3.5.

conf_level Numeric confidence level for confidence intervals. Defaults to the level stored
in 1d (usually 0. 95).

alpha_se Optional standard error of the pivot coefficient a = a- L9, i.e. the fitted intercept
on the log W = log o + b(log L — log Ly) scale.

b_se Optional standard error of the exponent b.

Lo Optional pivot length at which the regression was centred, in the same units as
the bin boundaries. Use the geometric mean length of the length-weight calibra-
tion sample.

These three are all-or-nothing: give all of them to propagate the length-weight
regression error, or none to keep the current behaviour. There is no zero default
— see Details.

Details

For each length bin h with midpoint Lj, = (bin_lower + bin_upper) /2, per-bin biomass is B, = a -
L’,’l - Ny, where Ny, is the survey-weighted estimated fish count from est_length_distribution().
Total biomass is B = ), Bj,.

Variance is the quadratic form Var(B) = w'Sw with wy, = a - L% and ¥ the bins’ full covariance

—~2
matrix, carried from the single svytotal() that estimated them. Earlier versions used Y, w?SE,
— the same expression with every off-diagonal set to zero — which under-estimated the variance,
since the bins partition the same fish and are rescaled onto one reported total.

If X is unavailable — the object was produced by an older version, or was subsetted in a way that
dropped the attribute carrying it — the independence form is used and a warning says so. An absent
covariance is unknown, not zero.

By default a and b are treated as known constants, so biomass_se carries no contribution from
their estimation error. In practice they are point estimates from a length-weight regression, often
one fitted to a different water body or year. Because a- LZ multiplies every bin, that error is perfectly
correlated across bins and does not shrink as bins are added — unlike the cross-bin term above.
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The omission is usually minor relative to count variance: on the example below it adds roughly
2-11% to a coefficient of variation of 40-65%, for regression standard errors spanning well- and
poorly-determined fits. It becomes material in two situations — a survey precise enough to bring the
count CV near 10%, and a/b borrowed from a system whose fish differ in size from those measured
here, since the contribution scales with the distance between the two samples’ mean log lengths.

Value

A data.frame with class c("creel_biomass”, "data.frame"”) and columns: grouping columns
(if any), biomass_estimate, biomass_se, biomass_ci_lower, biomass_ci_upper.

Propagating the length-weight regression error

Supply alpha_se, b_se, and L0 together to carry that term. The allometry is rewritten about a pivot

length Ly:
L\’
|/|/ = <0> y o = a[xg

and the delta method is applied in («, b):

Var(B) ~ Z(aLZ)@Ei + <f) Var(a) + (Z B, In Zj) Var(b)
h

h

The covariance term is absent by construction rather than by assumption. Fitted on the raw (a, b)
scale the two parameters are almost perfectly negatively correlated — typically cor < —0.99 — so
dropping their covariance there would overstate the variance severalfold, in some cases turning a
2—-11% contribution into 5-49%. Centring at Ly makes them near-orthogonal, so the omitted term
is genuinely negligible. Take L as the geometric mean length of the calibration sample, and take
alpha_se from the intercept of a regression centred there — not the standard error of a itself.

The contribution grows with In(Ly, /L), so borrowing parameters from a system whose fish differ
in size from these is penalised automatically, which is the intended behaviour.

There is deliberately no zero default for these arguments. A zero standard error would produce a
biomass_se identical to an unpropagated one while appearing to have been propagated — worse
than the documented omission it would replace. When they are absent, attr(x, "biomass_se_params")
is NULL rather than @, and biomass_se should be read as a lower bound.

Length and weight units are determined by the user: if lengths are in mm and a is calibrated for mm
input, weights are returned in the corresponding unit (e.g., grams).

See Also

Other "Estimation": compare_cpue_estimators(), est_age_distribution(), est_compliance(),
est_effort_camera_mi(),est_length_distribution(), est_mean_age(), est_mean_length(),
estimate_catch_rate(), estimate_effort(), estimate_effort_aerial_glmm(), estimate_harvest_rate(),
estimate_release_rate(),estimate_total_catch(), estimate_total_harvest(),estimate_total_release()
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Examples

data(example_calendar)
data(example_interviews)
data(example_lengths)
data(example_catch)

design <- creel_design(example_calendar, date = date, strata = day_type)
design <- add_interviews(design, example_interviews,
catch = catch_total, effort = hours_fished, harvest = catch_kept,
trip_status = trip_status
)
# Species catch is required to group by species: the totals are scaled onto
# the reported catch, and only this table records it per species.
design <- add_catch(design, example_catch,
catch_uid = interview_id,
interview_uid = interview_id,
species = species,
count = count,
catch_type = catch_type
)
design <- add_lengths(design, example_lengths,
length_uid = interview_id,
interview_uid = interview_id,
species = species,
length = length,
length_type = length_type,
count = count,
release_format = "binned”

1d <- est_length_distribution(design, by = species, bin_width = 25)
est_biomass(ld, a = 0.0088, b = 3.1)

est_compliance Estimate design-weighted size-limit compliance from a creel length
distribution

Description

est_compliance() estimates the proportion of fish meeting a minimum size limit from aest_length_distribution()
object. Fish in bins whose lower bound is at or above min_length are classified as legal (conserva-
tive: bins straddling the limit are classified as illegal).

Usage

est_compliance(ld, min_length, conf_level = NULL)
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Arguments
1d A creel_length_distribution object from est_length_distribution().
min_length Positive numeric minimum legal length in the same units as the lengths used to
build 1d.
conf_level Numeric confidence level for confidence intervals. Defaults to the level stored
in 1d (usually @.95).
Details

A bin is legal when bin_lower >=min_length. The compliance proportion and its variance use

the ratio estimator: R
p_ >0 InNa

—~ 1
Var(P) = N2w'2w7 wp =1, — P

where I, = 1(bin_lower;, > min_length) and ¥ is the bins’ full covariance matrix, carried from
the single svytotal() that estimated them.

Earlier versions used ), wfbg]\fii — the same expression with every off-diagonal set to zero. The
bins partition the same fish and are rescaled onto one reported total, so they are strongly dependent,
and on the package’s own example data that form reported a standard error 32% below an inde-
pendently computed survey: :svyratio() reference. If X is unavailable the independence form is
used and a warning says so.

Confidence interval bounds are clamped to [0, 1].

Choose bin_width in est_length_distribution() smaller than the typical variation near the
legal limit to minimise classification error for bins that straddle the threshold.

Value

A data.frame with class c("creel_compliance”, "data.frame") and columns: grouping columns

(ifany), min_length,n_legal_est,n_total_est, compliance_prop, compliance_se, compliance_ci_lower,
compliance_ci_upper. Rows where the total estimated fish is zero or negative return NA for all

numeric columns with a warning.

See Also

Other "Estimation": compare_cpue_estimators(), est_age_distribution(), est_biomass(),
est_effort_camera_mi(),est_length_distribution(), est_mean_age(), est_mean_length(),
estimate_catch_rate(), estimate_effort(), estimate_effort_aerial_glmm(), estimate_harvest_rate(),
estimate_release_rate(), estimate_total_catch(), estimate_total_harvest(), estimate_total_release()

Examples

data(example_calendar)
data(example_interviews)
data(example_lengths)
data(example_catch)
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design <- creel_design(example_calendar, date = date, strata = day_type)
design <- add_interviews(design, example_interviews,
catch = catch_total, effort = hours_fished, harvest = catch_kept,
trip_status = trip_status
)
# Species catch is required to group by species: the totals are scaled onto
# the reported catch, and only this table records it per species.
design <- add_catch(design, example_catch,
catch_uid = interview_id,
interview_uid = interview_id,
species = species,
count = count,
catch_type = catch_type
)
design <- add_lengths(design, example_lengths,
length_uid = interview_id,
interview_uid = interview_id,
species = species,
length = length,
length_type = length_type,
count = count,
release_format = "binned”

)

1d <- est_length_distribution(design, by = species, bin_width = 25)
est_compliance(ld, min_length = 356) # 14-inch limit in mm

est_effort_camera Estimate angler effort from camera/time-lapse count data

Description

Estimates total angler-hours from a camera-based creel survey design. Two estimation modes are

supported:
Usage
est_effort_camera(
design,
interviews = NULL,
effort_col = "hours_fished"”,

n_anglers = NULL,

intercept_col = NULL,

h_open = NULL,

calibration = NULL,

variance = c("taylor"”, "replicate"),
conf_level = 0.95
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Arguments

design A creel_design object created with creel_design(..., survey_type = "camera"”)
and counts attached via add_counts().

interviews Optional data frame of angler interview records for ratio calibration. Must con-
tain effort_col and every column in design$strata_cols: the calibration
ratio is estimated within each stratum the design declares, so a missing stratum
column is an error rather than a coarser calibration. When NULL, falls back to
raw count expansion and h_open is required.

effort_col Character scalar. Column in interviews containing per-trip effort in hours.
Default "hours_fished"”.

n_anglers Optional party size for the ratio-calibration path. Either a character scalar nam-

ing a column in interviews, or a single positive number stating a constant party
size (n_anglers = 1 for individual-level interviews).

The calibration ratio cancels the camera counts, so the estimate inherits whatever
unit effort_col holds. Supplying n_anglers makes this function perform the
party-size multiplication, so the result is angler-hours and is labelled as such.
Omitting it leaves the estimate in the unit of the column you supplied, which the
package cannot identify: the unit is reported as unknown and a warning names
the ambiguity. Default NULL.

intercept_col Character scalar or NULL. Column in the count data representing the camera
count during the interview interception period. Default NULL (auto-detects the
first numeric count column).

h_open Numeric scalar. Fishable hours per day. Required when interviews = NULL.
Default NULL.
calibration Pass the string "none” to run the raw-count expansion path without any cali-

bration. Required to reach that path, because expanding a raw camera count
by h_open alone silently assumes each counted object contributes exactly one
angler-hour per hour open — a calibration of 1 that was never measured (GH
#158).

Under the opt-out the point estimate uses that assumption and the reported SE
is NA: the calibration component is present-and-unknown rather than absent,
because the correction applies and was simply not measured. It is never @, which
would be indistinguishable from having propagated the calibration’s uncertainty
and found none.

Supplying interviews instead uses the ratio-calibration path, which estimates
hours of effort per camera count per stratum and propagates that ratio’s variance.
Prefer it whenever interview data exist.

variance Character. Variance method: "taylor” (default) or "replicate”.
conf_level Numeric confidence level. Default . 95.
Details

¢ Ratio calibration (recommended, when interview data are available): Per-stratum calibration
ratios (mean interview effort / mean camera count during the interview period) scale raw
camera counts to angler-hours. Variance is estimated via Taylor linearisation or replicate
weights.
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* Raw count expansion (fallback): Camera ingress counts are multiplied by h_open (fishable
hours per day). Use when no interview data are available.

Value

A creel_estimates object with columns estimate, se, se_between, se_within, ci_lower,
ci_upper, n.

Uncertainty the standard error does not cover

Two cases are reported rather than absorbed, because in both the returned standard error would
otherwise understate what is known:

* A stratum with a single paired interview/count day gives its calibration ratio no measurable
spread. That variance is unknown rather than zero, so it is carried as NA and the combined
standard error and confidence interval are NA too; a warning names the stratum. Add a second
matched interview day in that stratum to recover a standard error.

* Counts flagged . imputed by impute_camera_counts() enter the estimator as observations.
The imputation model’s prediction uncertainty is not propagated, and model predictions vary
less than real counts, so the between-day component is understated as well. A warning reports
how many days were imputed; the standard error is a lower bound.

Within-day variance

When counts arrive through add_counts(count_time_col =), several counts on one day are av-
eraged into a daily mean and the within-day components (ss_d, k_d) are stored on the design. Both
paths of this function read them and report the Rasmussen (1998) within-day term as se_within,
scaling it by the stratum’s calibration ratio on the ratio path and by h_open on the raw path.

se_within is @ only when there is genuinely nothing to measure — one count per day, where the
component is nil by construction rather than unknown. It was previously reported as a literal @ in
every case, while the measured components sat unread on the design, so a design with real within-
day spread received the same standard error as one with none.

One count row per day on the calibration path

Ratio calibration pairs each interview day to that day’s camera count, so it requires the counts table
to hold exactly one row per day (per stratum). A repeated day is refused rather than averaged: two
counts on one date are either sub-period snapshots or a data error, and the estimator cannot tell
which. Before this was checked, a repeated date entered both sides of the calibration ratio twice
and moved the point estimate, not merely the standard error.

If the counts are genuine sub-daily observations, pass count_time_col to add_counts(), which
averages them into one row per day and retains the within-day variance. Otherwise remove the
repeated rows. Raw count expansion (interviews = NULL) does no pairing and is not subject to
this requirement.

Where the calibration estimator comes from

The ratio calibration is a double-sampling ratio estimator, applied here to camera calibration by
this package. It is not a reproduction of a published fisheries estimator, and no paper in the camera
literature derives it in this form.
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Within each stratum the estimator forms rho as a ratio of sums — interview hours over camera
counts on the paired days — estimates its variance by the ratio-estimator formula on the paired daily
residuals, and applies it to that stratum’s first-phase count total, combining the two variances by the
delta method. The counts are the first-phase sample and the days carrying interviews are the second
phase, which is the structure Cochran (1977) Chapter 12 treats; the ratio’s variance is Cochran’s eq.
2.46 with the finite-population correction omitted.

The practice of calibrating camera counts against paired concurrent creel observations is well es-
tablished — Hartill et al. (2016), van Poorten et al. (2015), Eckelbecker et al. (2022) — but each of
those uses a different estimator: a per-day classification proportion, a hierarchical Bayesian model,
and a fitted linear correction respectively. Hartill et al. (2020) is a review of camera monitoring and
presents no estimator or variance at all.

In particular this is not Hartill et al.’s (2016) rho. Theirs is the dimensionless proportion of observed
boats that were fishing, estimated per day from interviews that are a subsample of the camera’s own
frame, with a bootstrap variance. The ratio here has units of hours per count, corrects counts to
effort rather than classifying them, pools over days within a stratum, and pairs the camera against
an independent measurement — a different variance structure, which is why a design-based ratio
variance is used rather than a bootstrap.
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Examples

library(tidycreel)
data(example_camera_counts)
data(example_camera_interviews)

cal <- data.frame(

date = unique(example_camera_counts$date),

day_type = unique(example_camera_counts[, c("date”, "day_type”)]1)[["day_type"”]1]
)
design <- creel_design(cal,

date = date, strata = day_type,

survey_type = "camera”, camera_mode = "counter”

)

# Filter to operational rows

ops <- example_camera_counts[
example_camera_counts$camera_status == "operational”,

]

design <- add_counts(design, ops)

# Ratio calibration using interview hours. “example_camera_interviews™ has no
# party-size column, so this warns and reports an unknown unit: the estimate
# is in whatever unit “hours_fished™ holds, which the package cannot tell.
est <- est_effort_camera(design, interviews = example_camera_interviews)
print(est)

# With party sizes the function does the normalisation itself, so the result

# is angler-hours and is labelled as such.

ints <- example_camera_interviews

ints$party_size <- 2

est_ah <- est_effort_camera(design, interviews = ints, n_anglers = "party_size")
print(est_ah)

est_effort_camera_mi  Pool camera effort estimates across multiply imputed count data sets

Description

Estimates camera effort once per completed data set produced by impute_camera_counts() with
m > 1, then combines the results with Rubin’s (1987) rules.

This exists because a single completed data set structurally cannot carry the uncertainty introduced
by imputing. Inside survey: :svytotal() a predicted count is indistinguishable from an observed
one, so the imputation model’s own error is dropped; and predictions are smoother than real counts,
so the between-day component shrinks as well. The reported SE is therefore biased downward twice
over, and can fall below the SE of the same design with the outage days simply deleted — reporting
more precision from less information (GH #137).
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Usage
est_effort_camera_mi(design, imputations, ..., conf_level = 0.95)
Arguments
design A creel_design() object of design_type == "camera” without counts at-
tached. Counts come from imputations, one completed set at a time.
imputations A camera_imputations object from impute_camera_counts() withm> 1.
Further arguments passed to est_effort_camera(), such as interviews, h_open,
or calibration.
conf_level Numeric confidence level. Default 0. 95.
Details
[Experimental]
Value

A creel_estimates object withmethod = "camera_mi”. Its se_components names the two halves
of the pooled variance as within_imputation and between_imputation, so a reader can see
how much of the uncertainty came from imputing. The per-imputation results are attached as
attr(result, "imputations”).

The pooled variance

With M completed data sets giving estimates ,,, and variances U,,, = SE?H:

U is the within-imputation variance — the average of what each completed data set reports, and
the only part single imputation can produce. B is the between-imputation term, and it is the one
that is structurally missing today: it measures how much the estimate moves when the outage days
are filled differently, which a single filled data set cannot express at all.

This is the pooling in Afrifa-Yamoah et al. (2020) equation (5). Their (M + 1) /(M (M — 1)) factor
is the usual Rubin (1 4+ 1/M) inflation written over the raw sum of squares rather than the sample
variance; the two are the same quantity.

Degrees of freedom use Rubin’s classic expression v = (M — 1)(1 + U/B)?, which is finite
precisely because B > 0.
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See Also

Other "Estimation": compare_cpue_estimators(), est_age_distribution(), est_biomass(),
est_compliance(),est_length_distribution(), est_mean_age(), est_mean_length(), estimate_catch_rate(),
estimate_effort(), estimate_effort_aerial_glmm(), estimate_harvest_rate(), estimate_release_rate(),
estimate_total_catch(), estimate_total_harvest(), estimate_total_release()

Examples

data(example_camera_counts)
data(example_camera_interviews)

cal <- data.frame(

date = unique(example_camera_counts$date),

day_type = unique(example_camera_counts[, c("date”, "day_type"”)1)[["day_type"]1]
)
design <- creel_design(cal,

date = date, strata = day_type,

survey_type = "camera”, camera_mode = "counter”
)
# No add_counts() here: each imputation supplies its own completed count
# series, so attaching one of them first would fix the very thing being
# varied.
# Outage days are refilled several times over, so the uncertainty about what
# the camera missed enters the standard error instead of being assumed away.

imps <- impute_camera_counts(
example_camera_counts,

count_col = "ingress_count”,
strata_col = "day_type”,
m = 5L

)

ints <- example_camera_interviews
ints$party_size <- 2
est_effort_camera_mi(design, imps, interviews = ints, n_anglers = "party_size")

est_length_distribution
Estimate a weighted length distribution from creel interview data
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Description

est_length_distribution() estimates a pressure-weighted length-frequency distribution from
fish length data attached via add_lengths(). Unlike summarize_length_freq(), which reports
raw sample frequencies, est_length_distribution() aggregates interview-level bin counts through
the internal interview survey design so the result reflects the survey design rather than only the ob-
served sample.

The estimator returns one row per occupied length bin, with weighted totals, standard errors, confi-
dence intervals, and within-group percentages.

Lengths are measured on a subsample of the catch, so the bin totals are scaled onto the design-
estimated reported catch rather than reporting the subsample itself. See the section below; the call
warns whenever it rescales, and aborts when the design carries no total to scale to.

Usage
est_length_distribution(
design,
type = "catch”,
by = NULL,
bin_width = 1,
length_col = NULL,
variance = "taylor”,
conf_level = 0.95
)
Arguments
design A creel_design object with interviews and lengths attached.
type Character string indicating which fish to include. One of "catch” (default),
"harvest”, or "release”.
by Optional tidy selector evaluated against design$lengths. Common choices
include by = species.
bin_width Positive numeric bin width in the same units as the attached length data. Default
1.
length_col Optional character column name in design$lengths to use for the length val-
ues. Defaults to the column registered by add_lengths().
variance Character string specifying variance estimation method. One of "taylor” (de-
fault), "bootstrap”, or "jackknife”.
conf_level Numeric confidence level for confidence intervals. Default @. 95.
Value

A data.frame with class c("creel_length_distribution”, "data.frame") and columns: group-
ing columns (if any), length_bin (ordered factor), bin_lower, bin_upper, estimate, se, ci_lower,
ci_upper, percent, cumulative_percent, and n.

percent and cumulative_percent are shares of the group’s estimated total, rounded to one deci-
mal for display; cumulative_percent accumulates the unrounded shares, so it reaches 100 rather
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than drifting. The exception is a group whose estimated total is zero, where there are no shares to
take and both columns are @ rather than reaching 100.

n is the number of interviews contributing at least one measured fish to the group. It is therefore
constant across every bin of a group, and is neither a per-bin sample size nor a count of fish.

Two-phase estimation onto the reported catch

Lengths are a second-phase sample: interviews report how many fish were caught, and some sub-
set of those fish get measured. Expanding the measured fish through the interview design alone
estimates the total number of fish that happened to be measured, which is not the catch — on this
package’s example data it returns 14 against a reported harvest of 77. Because est_biomass()
multiplies these counts by weight-at-length and calls the result total biomass, the error propagated
to a headline number (GH #310).

The estimator is therefore two-phase (double sampling, Cochran 1977 §12.9 — the same structure
used for the camera calibration ratio). For bin h:

o= NP TR, Ky = T
J

where 7' is the design-estimated reported total for the group. Both parts come from a single
svytotal() call, so the covariance between a bin and the reported total is estimated rather than
assumed away, and the standard error is the delta method over that joint covariance.

What this changes: estimate, se and the confidence bounds now describe the reported catch.
percent and cumulative_percent are unchanged — a share is invariant to the subsample size,
which is why the shape of the distribution was always correct and only its level was not.

Where 7" comes from depends on the grouping. A species group can only be scaled by that species’
own total, which lives in the table attached by add_catch(); grouping by species without it is
refused rather than scaled by the all-species total. Any other grouping uses the interview-level
column (catch or harvest from add_interviews()), with release implied as caught - harvested
so that harvest and release sum back to catch.

See Also

Other "Estimation": compare_cpue_estimators(), est_age_distribution(), est_biomass(),
est_compliance(), est_effort_camera_mi(), est_mean_age(), est_mean_length(),estimate_catch_rate(),
estimate_effort(), estimate_effort_aerial_glmm(), estimate_harvest_rate(), estimate_release_rate(),
estimate_total_catch(), estimate_total_harvest(), estimate_total_release()

Examples

data(example_calendar)
data(example_interviews)
data(example_lengths)
data(example_catch)

design <- creel_design(example_calendar, date = date, strata = day_type)
design <- add_interviews(design, example_interviews,
catch = catch_total, effort = hours_fished, harvest = catch_kept,
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trip_status = trip_status
)
# Species catch is required to group by species: the totals are scaled onto
# the reported catch, and only this table records it per species.
design <- add_catch(design, example_catch,

catch_uid = interview_id,

interview_uid = interview_id,

species = species,

count = count,

catch_type = catch_type
)
design <- add_lengths(design, example_lengths,

length_uid = interview_id,

interview_uid = interview_id,

species = species,

length = length,

length_type = length_type,

count = count,

release_format = "binned”

)

est_length_distribution(design, by = species, bin_width = 25)

est_mean_age Estimate design-weighted mean age from a creel age distribution

Description

est_mean_age () computes the pressure-weighted mean fish age from a est_age_distribution()
object using the ratio estimator A = > _aN,/ >, Ny, with delta-method standard error.

Usage

est_mean_age(ad, conf_level = NULL)

Arguments
ad A creel_age_distribution object from est_age_distribution().
conf_level Numeric confidence level for confidence intervals. Defaults to the level stored
in ad (usually 0. 95).
Details

Each integer age a contributes its survey-weighted count N,. Mean age is the ratio of total age-
weighted count to total count:

A= Lot
N
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Variance is propagated via the delta method for a ratio estimator, treating cross-class covariances as
Zero:

Var(A) ~ ]52 Z(a — A)? §1\52

a

Value

A data. frame with class c("creel_mean_age", "data.frame") and columns: grouping columns
(if any), mean_age, mean_age_se, mean_age_ci_lower, mean_age_ci_upper. Rows where the
total estimated fish is zero or negative return NA for all numeric columns with a warning.

See Also

Other "Estimation": compare_cpue_estimators(), est_age_distribution(), est_biomass(),
est_compliance(),est_effort_camera_mi(),est_length_distribution(), est_mean_length(),
estimate_catch_rate(), estimate_effort(), estimate_effort_aerial_glmm(), estimate_harvest_rate(),
estimate_release_rate(), estimate_total_catch(), estimate_total_harvest(), estimate_total_release()

Examples

data(example_calendar)
data(example_interviews)
data(example_ages)
data(example_catch)

design <- creel_design(example_calendar, date = date, strata = day_type)
design <- add_interviews(design, example_interviews,
catch = catch_total, effort = hours_fished, harvest = catch_kept,
trip_status = trip_status
)
# Species catch is required to group by species: the totals are scaled onto
# the reported catch, and only this table records it per species.
design <- add_catch(design, example_catch,
catch_uid = interview_id,
interview_uid = interview_id,
species = species,
count = count,
catch_type = catch_type
)
design <- add_ages(design, example_ages,
age_uid = interview_id,
interview_uid = interview_id,
species = species,
age = age,
age_type = age_type
)

ad <- est_age_distribution(design, by = species)
est_mean_age(ad)
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est_mean_length Estimate design-weighted mean length from a creel length distribution

Description
est_mean_length() computes the pressure-weighted mean fish length froma est_length_distribution()
object using the ratio estimator L = ), L, N,/ ", Ny, with delta-method standard error.

Usage

est_mean_length(ld, conf_level = NULL)

Arguments
1d A creel_length_distribution object from est_length_distribution().
conf_level Numeric confidence level for confidence intervals. Defaults to the level stored
in 1d (usually @.95).
Details

Bin midpoints L;, = (bin_lower 4 bin_upper) /2 serve as representative lengths. Mean length is the
ratio of total length-weighted count to total count:

i >on IA/hNh
N

Variance is propagated via the delta method for a ratio estimator, using the bins’ full covariance
matrix X:

—~ = 1
Var(L) = % w'¥w, wp=L,—L

Earlier versions treated the cross-bin covariances as zero, which under-estimated the standard error.
If ¥ is unavailable the independence form is used and a warning says so.

Value

A data.frame with class c("creel_mean_length”, "data.frame”) and columns: grouping columns
(if any), mean_length, mean_length_se, mean_length_ci_lower, mean_length_ci_upper. Rows
where the total estimated fish is zero or negative return NA for all numeric columns with a warning.

See Also

Other "Estimation": compare_cpue_estimators(), est_age_distribution(), est_biomass(),
est_compliance(), est_effort_camera_mi(),est_length_distribution(), est_mean_age(),
estimate_catch_rate(), estimate_effort(), estimate_effort_aerial_glmm(), estimate_harvest_rate(),
estimate_release_rate(),estimate_total_catch(), estimate_total_harvest(),estimate_total_release()
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Examples

data(example_calendar)
data(example_interviews)
data(example_lengths)
data(example_catch)

design <- creel_design(example_calendar, date = date, strata = day_type)
design <- add_interviews(design, example_interviews,

)

catch = catch_total, effort = hours_fished, harvest = catch_kept,
trip_status = trip_status

# Species catch is required to group by species: the totals are scaled onto
# the reported catch, and only this table records it per species.
design <- add_catch(design, example_catch,

)

catch_uid = interview_id,
interview_uid = interview_id,
species = species,

count = count,

catch_type = catch_type

design <- add_lengths(design, example_lengths,

)

length_uid = interview_id,
interview_uid = interview_id,
species = species,

length = length,

length_type = length_type,
count = count,

release_format = "binned”

1d <- est_length_distribution(design, by = species, bin_width = 25)
est_mean_length(1ld)

estimate_angler_n Estimate angler population size via closed-population mark-recapture

Description

Computes a closed-population mark-recapture estimate of total angler population size (N_hat) using
one of three estimators:

¢ Chapman (default, method = "chapman"): A bias-corrected version of the Petersen estimator

recommended when recaptures are small. N = W;”ﬂtiw -1

* Petersen (method = "petersen”): The unadjusted Lincoln-Petersen estimator. Requires at
least 7 recaptures (m > 7) to avoid large positive bias; use Chapman for smaller recapture
counts. N = %
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* Schnabel (method = "schnabel"”): A multi-occasion weighted estimator for K > 2 sampling

occasions, carrying Chapman’s (1952) small-sample correction by default. N = %ff"i’i CI

uses the Poisson branch when ) my, < 50 and the normal approximation on 1/ N otherwise,
on K — 1 degrees of freedom (Hansen & Van Kirk 2018, eq. A.5).

* Schumacher-Eschmeyer (method = "schumacher”): The regression alternative to Schnabel
for K > 3 occasions, fitting my /n against M}, through the origin with slope 1/N. N =
% Interval from Seber (1982) eq. (4.17) on K — 2 degrees of freedom. Also carries
Dettloft’s (2023) eq. (8) small-sample correction by default.

estimate_angler_n(

method = "chapman”,

conf_level = 0.95,

ci_method = c("logit"”, "delta"”, "bootstrap"),
B = 2000L,

bias_adjust = TRUE

Arguments

integer or numeric. Number of marked animals released (first sample). For
method = "schnabel”, a vector of cumulative marked-at-large counts before
each sampling occasion (M[1] = 0).

integer or numeric. Number captured in second sample. For Schnabel, a vector
of per-occasion catch counts (same length as M).

integer or numeric. Number of recaptures. Scalar for Chapman and Petersen;
vector (same length as M) for Schnabel.

method character(1). One of "chapman” (default), "petersen”, "schnabel”, or "schumacher"”.
conf_level numeric. Confidence level for the CI. Default 0. 95.
ci_method character(1). CI construction for the Chapman and Petersen branches: "logit"

(default) is Sadinle’s (2009) 0.5 transformed logit interval; "delta” is the sym-
metric Wald interval N =+ ta/2, m— 1SE(N) that was the default before 3.0.0;
"bootstrap” keeps the "logit"” bounds and additionally appends ci_lo_boot
and ci_hi_boot columns from a parametric bootstrap via stats::rbinom(),
attaching attr(result, "boot_samples"). The Schnabel branch ignores this
argument for its analytic bounds — it always inverts Poisson quantiles or uses
the ¢ approximation on 1/ N, per Hansen & Van Kirk (2018) — but still honours
"bootstrap” for the extra columns.

Schumacher-Eschmeyer does not support "bootstrap” and refuses it (GH
#209). Its interval comes from the weighted regression itself (Seber 1982 eq.
4.17), whose variance is the residual mean square about the fitted line — not the
binomial noise in the recaptures that the other methods resample. A bootstrap
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over my, alone would report a different quantity under the same column names.
"logit" and "delta” both yield that regression interval.

B integer(1). Number of bootstrap replicates when ci_method = "bootstrap”.
Default 2000L.
bias_adjust logical(1). Multi-occasion methods only; ignored by the Chapman and Petersen

branches, which carry their own bias handling. TRUE (default, new in 3.0.0) ap-
plies the small-sample correction — Chapman’s (1952), dividing by > my, + 1,
for Schnabel, and Dettloff’s (2023) eq. (8) for Schumacher-Eschmeyer. FALSE
restores the unadjusted forms, which are what fishmethods: : schnabel () com-
putes for both and, for Schnabel, the only form available before 3.0.0.

Details

Why the Chapman and Petersen default is not a Wald interval. N is a ratio with a small integer
denominator, so its sampling distribution is strongly right-skewed and a symmetric interval leaves
the parameter space. Evans et al. (1996) measured Wald coverage failing on one side 27.9\ and
Dettloff (2023) report the same. With M =200, n = 50 and m = 3 the Wald lower bound is -2124.8;
atm = 5itis 48.7, below the 245 individuals actually observed. Chapman is recommended precisely
when recaptures are few, so this is the regime the default estimator is chosen for.

The default "logit” interval is Sadinle’s (2009) 0.5 transformed logit, built on the 2 x 2 capture
table (n11 = m, n1o = M —m, na; = n —m) with 0.5 added to each cell. Sadinle compared nine
intervals and found it "the best of the intervals reported here", with near-nominal coverage even for
small populations and capture probabilities near 0 or 1, where profile-likelihood and Monte Carlo
intervals both degrade. Its lower limit is guaranteed never to fall below 111 +n12 +n91, the number
of individuals actually seen — the property the Wald interval lacks. It is closed-form and always
computable, since the 0.5 continuity correction removes every zero-count division.

One consequence worth knowing. When m = n — every individual in the second sample was
already marked — the estimator saturates at N = M, which is also the observed count. The logit
lower limit then sits fractionally above N, because the data imply N > M rather than N = M.
This is the interval being informative at a boundary, not an error; pass ci_method = "delta” if a
bound that brackets the point estimate matters more than coverage.

ci_method = "delta” reproduces the pre-3.0.0 bounds exactly.

Choosing between Schnabel and Schumacher-Eschmeyer, and a warning about how not to.
They use identical field data and differ in how they pool it: Schnabel is a ratio of sums, Schumacher-
Eschmeyer a weighted regression through the origin. Seber (1982) expects the regression form "to
be robust with regard to departures from the underlying assumptions" and recommends using it "in
conjunction with the other methods" — as a cross-check, not a replacement. That is a weaker claim
than it is sometimes reported as; Seber neither demonstrates the robustness nor calls it the most
robust method. Dettloff (2023) found the two adjusted forms "effectively equivalent at larger sam-
ple sizes", with Schumacher-Eschmeyer less variable and Schnabel reaching unbiasedness slightly
sooner.

Do not pick whichever gives the narrower interval. Hansen & Van Kirk (2018) computed both
and "selected the mark-recapture estimator that produced the smallest 95\ the narrower of two in-
tervals after seeing them conditions on the luckier draw, so the reported interval is narrower than
its nominal level. tidycreel therefore does not implement the selection rule. Decide between the
estimators on design grounds before looking at the answer, or report both.
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The Schnabel upper bound at very few recaptures. The Poisson interval inverts the distri-
bution of Y my, so it needs the lower quantile g, /2 in its denominator. That quantile is zero
whenever > my < 3 at the 95\ Inf. Following Hansen & Van Kirk (2018) eq. (A.4), tidycreel
substitutes Ilienko’s (2013) continuous Poisson in exactly that case — it has distribution function
I'(z, A)/T'(x), is positive there, and so returns a finite bound. The substitution fires only where the
discrete quantile is zero; from Y my > 4 the continuous quantile sits just above the discrete one,
so this is a targeted patch rather than a change of method.

Read that bound for what it is. It comes from a continuous interpolation of a discrete distribution
at one to three total recaptures, not from the data, and it is wide. It stands in for "the data do
not bound this above" rather than measuring anything, which is why the function still warns when
it fires. Ilienko’s construction is the genuine interpolant — his eq. (1) shows the same expression
returns the discrete Poisson CDF at integer & — but interpolating at > my, = 1 is still interpolating.

Where the Petersen m > 7 guard comes from. The threshold is a practical stand-in, not a deriva-
tion, and it is worth knowing why no exact one is available. Robson & Regier (1964) give two
conditions: Chapman is exactly unbiased when M 4+ n > N, and its negative bias stays under
2\ v Mn > 2¢/N — the geometric mean of marks and captures at least twice the square root of
the population size. Both depend on N, the unknown being estimated. Dettloff (2023) calls this
"paradoxical" and treats such rules as "a way of avoiding inaccurate estimates from absurdly small
sample sizes based on an educated guess of the order of magnitude" of N. A fixed m threshold
is that guess made concrete; it rules out the regime where Petersen’s positive bias is severe with-
out pretending to a precision the conditions cannot deliver. Chapman is the better default at any
recapture count and is what the error message points to.

Why Schnabel is bias-adjusted by default. Each my is approximately Poisson with parameter
Mj.ni /N, which motivated Chapman’s (1952) 41 correction to the recapture total. Dettloff (2023)
simulated both forms and found the unadjusted estimator turns biased high at moderate sample
sizes before settling, whereas the adjusted form has bias that "approaches zero as the sample size
increases without ever becoming positive", with lower variance and no cost at large samples; he
recommends the adjusted estimators "in place of the originals in all scenarios". The package already
defaults to the analogous +1 correction at two occasions (method = "chapman”), and Schnabel
reduces exactly to Lincoln-Petersen at K = 2, so leaving Schnabel unadjusted made bias handling
depend on how many occasions were sampled. The relative shiftis —1/(>_ my +1): -33\500. Pass
bias_adjust = FALSE for the previous form.

Value

A creel_estimates S3 object with method = "mark-recapture-chapman” (or petersen/schnabel)
and an estimates tibble with columns: parameter, estimate, se, ci_lower, ci_upper, n (total
recaptures).
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See Also

Other Estimation: estimate_exploitation_rate(), estimate_mr_harvest()

Examples

# Chapman (default) — bias-corrected Petersen
result <- estimate_angler_n(M = 200L, n = 50L, m = 10L)
print(result)

# Petersen — requires m >= 7
result_p <- estimate_angler_n(M = 200L, n = 50L, m = 10L, method = "petersen")
print(result_p)

# Schnabel — multi-occasion with parallel vectors
result_s <- estimate_angler_n(

M = c(oL, 47L, 91L, 131L),

n = c(50L, 50L, 5oL, 50L),

m = c(oL, 4L, 6L, 8L),

method = "schnabel”

)

print(result_s)

# Schumacher-Eschmeyer — the regression alternative, needs >= 3 occasions
result_se <- estimate_angler_n(
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M c(oL, 47L, 91L, 131L),
n = c(50L, 50L, 5oL, 50L),
m=c(oL, 4L, 6L, 8L),
method = "schumacher”

)

print(result_se)

estimate_angler_trips Estimate angler trips from extrapolated effort

Description

Computes estimated trips by dividing extrapolated effort by the mean trip length per stratum, with
Delta Method variance propagation (Powell 2007). This is a composable estimator: the effort object
must be pre-computed via estimate_effort before calling this function.

The divisor is hours per trip, so the result comes back in whichever actor the effort was measured in:
angler-hours give angler trips, party-hours give party trips. The returned unit field records which,
and is NA when the effort’s own unit was unknown. The method string is "angler-trips” in every
case and so is not a guide to the actor.

Usage
estimate_angler_trips(effort, design, conf_level = 0.95, ...)
Arguments
effort A creel_estimates object returned by estimate_effort. Must have a nu-
meric estimate column and a se column in effort$estimates.
design A creel_design object with interview data containing a trip duration column
(setviaadd_interviews(trip_duration =...)). Used to compute per-stratum
mean trip length.
conf_level Confidence level for confidence intervals. Default 0.95.
Reserved for future arguments.
Value

A creel_estimates object with method = "angler-trips” and variance_method = "delta”.
The estimates tibble contains:

by_vars columns Any grouping columns from the effort object (if grouped).

estimate Estimated trips per stratum (effort / mean trip length), in the actor the effort was measured
in.

se Standard error via Delta Method variance propagation.

ci_lower Lower confidence interval bound.

ci_upper Upper confidence interval bound.

n Number of interviews contributing to mean trip length per stratum.

For grouped effort, an .overall row is appended with estimate = sum(stratum trips) and se
propagated by addition in quadrature.



110 estimate_catch_rate

References
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See Also

estimate_effort, estimate_exploitation_rate

Examples

data(example_calendar)

data(example_counts)

data(example_interviews)

design <- creel_design(example_calendar, date = date, strata = day_type)

design <- add_counts(design, example_counts)

design <- add_interviews(design, example_interviews,
catch = catch_total, effort = hours_fished, harvest = catch_kept,
trip_status = trip_status, trip_duration = trip_duration

)

effort <- estimate_effort(design)

estimate_angler_trips(effort, design)

estimate_catch_rate Estimate CPUE (Catch Per Unit Effort) from a creel survey design

Description

Computes CPUE estimates with standard errors and confidence intervals from a creel survey design
with attached interview data. Supports both ratio-of-means (for complete trips) and mean-of-ratios
(for incomplete trips) estimation methods.

Usage
estimate_catch_rate(
design,
by = NULL,
variance = "taylor"”,

conf_level = 0.95,
estimator = NULL,
use_trips = NULL,
truncate_at = 0.5,
targeted = TRUE,
missing_sections = "warn”,
force_origin = TRUE
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Arguments

design

by

variance

conf_level

estimator

use_trips

truncate_at

targeted
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A creel_design object with interviews attached via add_interviews. The de-
sign must have an interview survey object constructed with catch and effort
columns.

Optional tidy selector for grouping variables. Accepts bare column names (e.g.,
by = day_type), multiple columns (e.g., by = c(day_type, location)), or tidys-
elect helpers (e.g., by = starts_with("day")). When NULL (default), com-
putes a single CPUE estimate across all interviews.

Two kinds of column are not groupings and are refused: the interview id, as
registered by add_catch(), add_lengths() or add_ages(), which holds one
value per interview and so leaves no within-group variance to estimate; and
columns the package derived rather than the user supplying, such as . angler_effort.
A wildcard selector drops the derived columns silently; asking for one specifi-
cally is an error. A column of your own is never treated as derived, whatever it
is called.

Character string specifying variance estimation method. Options: "taylor”
(default, Taylor linearization), "bootstrap” (bootstrap resampling with 500
replicates), or "jackknife” (jackknife resampling, automatic JKn/JK1 selec-
tion).

Numeric confidence level for confidence intervals (default: 0.95 for 95% confi-
dence intervals). Must be between 0 and 1.

Character string specifying estimation method. Options: "ratio-of-means”

(default, for complete trips), "mor” (mean-of-ratios, for incomplete trips), or

"mortr” (truncated mean-of-ratios — same as "mor" but truncate_at is manda-
tory and defaults to 0.5 h). MOR and MORtr require the trip_status field and

error if no incomplete trips are available. See Details.

Character string specifying which trip type to use when trip_status field is pro-
vided. Options: "complete” uses only complete trips with ratio-of-means es-
timator; "incomplete” uses only incomplete trips with MOR; "all"” uses all
interviews (complete + incomplete) with MOR — the correct choice for rov-
ing designs; "diagnostic” estimates CPUE using both trip types and returns
a comparison table. Default is NULL. When NULL and interview_type =
"roving" (set via add_interviews), automatically defaults to "all” + MOR.
Otherwise defaults to "complete”. Parameter is ignored when trip_status field
is not provided (backward compatibility). For bus-route and ice designs the set
is "complete” (default), "incomplete” or "diagnostic"”; "all” is not an es-
timator there, and the roving auto-route to "all” + MOR does not apply. See
Details.

Numeric minimum trip duration (hours) for MOR estimation. Default is 0.5
hours (30 minutes) per Hoenig et al. (1997) to prevent unstable variance from
very short trips. Trips with duration < truncate_at are excluded before MOR
estimation. Set to NULL to disable truncation (research mode only). Ignored
for ratio-of-means estimator.

Logical. When TRUE (default), all trips are used. When FALSE, zero-catch trips
are excluded before estimation — appropriate for non-targeted species where
most trips have zero catch. The estimate is then the rate among the trips that
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were kept, not the fishery-wide rate. A cli_warn() is emitted when more than
70\ trips have zero catch and targeted = TRUE (possible mis-specification).

Which estimators read it, and what "zero catch" means to each:

e "mor”/"mortr” without by = species: excludes trips with zero fotal catch.

* "mor"” / "mortr" with by = species: excludes, per species, the trips that
caught none of that species. The 70\ total catch, which made them inert on
any species request (GH #304).

* "regression” with by = species: same per-species exclusion (GH #290).
* "regression” without by = species: ignored.
* "ratio-of-means”: ignored on every path.

missing_sections
Character string controlling behavior when a registered section has no interview
observations. "warn” (default) emits a c1i_warn() and inserts an NA row with
data_available = FALSE. "error” aborts with c1i_abort (). Ignored for non-
sectioned designs.

force_origin  Logical. When estimator = "regression”, whether to force the regression
through the origin (catch ~ effort - 1). Default TRUE (standard CPUEj3 for-
mulation per Petrere et al. 2010). Set to FALSE to allow a free intercept. Ignored
for other estimators.

Details

The mean of ratios is derived for anglers (Hoenig et al. 1997), and an interview is a party: meeting
a party meets all its anglers. When add_interviews() was given an n_anglers column, each
party’s rate per angler-hour is therefore weighted by its size, so the estimate is total catch over total
angler-hours rather than an average over parties (GH #513). Without one, or with a constant party
size, every party counts once.

Trip Type Selection (use_trips): When trip_status is provided, the use_trips parameter con-
trols which trips are used for estimation. For access-point designs (interview_type = "access”,
the default), use_trips defaults to "complete”: interviews are taken at trip end, so complete
trips are representative and avoid length-of-stay bias (Pollock et al. 1994). For roving designs
(interview_type = "roving"), use_trips automatically defaults to "all"” with the MOR estima-
tor: the clerk intercepts trips mid-stream, so all interviews — complete and incomplete — are valid
inputs (Hoenig et al. 1997). Set use_trips = "incomplete” to restrict MOR to incomplete trips
only. Set use_trips = "diagnostic” to run both complete and incomplete trip estimation and re-
turn a comparison object with difference metrics. Diagnostic mode requires both trip types. When
trip_status is not provided, use_trips is ignored for backward compatibility with v0.2.0.

Ratio-of-Means (default): CPUE is estimated as the ratio of total catch to total effort. This is
the appropriate estimator for complete trip interviews (interview at trip end). The function uses
survey::svyratio() internally, which correctly accounts for the correlation between catch and effort
in variance estimation.

Mean-of-Ratios (MOR): When estimator = "mor”, CPUE is estimated as the mean of individual
catch/effort ratios. This is the statistically appropriate estimator for incomplete trip interviews (in-
terview during trip). MOR automatically filters to incomplete trips only and requires the trip_status
field. The function uses survey::svymean() on individual ratios.
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Trip Truncation: Very short incomplete trips can produce extreme catch/effort ratios that dominate
variance estimation. Following Hoenig et al. (1997), the default truncate_at =@.5 hours (30
minutes) excludes trips shorter than this threshold before MOR estimation. The survey design
is rebuilt with the truncated sample for correct variance computation. Set truncate_at = NULL to
disable truncation (research mode only). Truncation only applies to MOR estimator; ratio-of-means
ignores this parameter.

The function performs sample size validation before estimation: errors if n < 10 (ungrouped or any
group), warns if 10 <= n < 30. For MOR, validation uses the post-truncation sample size. This
follows best practices for ratio estimation stability.

When grouped estimation is used (by is not NULL), survey::svyby() correctly accounts for domain
estimation variance.

Variance estimation methods:

* "taylor" (default): Taylor linearization, computationally efficient and appropriate for smooth
statistics like ratios.

* "bootstrap”: Bootstrap resampling with 500 replicates. Appropriate for verifying Taylor
assumptions.

e "jackknife": Jackknife resampling (automatic JKn or JK1 selection based on design). Al-
ternative resampling method.

Value

A creel_estimates S3 object (list) with components: estimates (tibble with estimate, se, ci_lower,
ci_upper, n columns, plus grouping columns if by is specified), method (character: names the esti-
mator and the shape of the result. The base names are "ratio-of-means-cpue”, "mean-of-ratios-cpue”,
"mean-of-ratios-truncated-cpue” and "regression-cpue”, each gaining a "-sections"” suf-
fix on a sectioned design. The "-species” suffix, and the "-per-angler” suffix when normalized,
mark a species-level and an angler-normalized result respectively; "regression-cpue-species”
is returned for a species request under estimator = "regression”), variance_method (charac-
ter: the variance that actually ran, which is the variance argument for every estimator except
"regression” —the regression slope carries a leave-one-out jackknife SE and reports " jackknife"”
whatever variance was set to), design (reference to source creel_design), conf_level (numeric),
and by_vars (character vector of grouping variable names or NULL). The estimator component
records the estimator as you asked for it, "mortr"” included, which method cannot: it reports manda-
tory truncation and the default threshold with the same string.

Package Options

Complete Trip Percentage Threshold: The package option tidycreel.min_complete_pct con-
trols the threshold for complete trip percentage warnings (default: 0.10 = 10\ percentage of complete
trips falls below this threshold, a warning is issued referencing Pollock et al. roving-access design
best practices. Users can set a custom threshold for their session:

options(tidycreel.min_complete_pct =0.05)

The default 10\ scientifically valid estimation. Lowering the threshold is appropriate only for special
cases with documented justification. Warnings help ensure data quality and guide users toward
diagnostic validation when complete trip samples are insufficient.



114 estimate_catch_rate

Note

When called on a sectioned design, no . lake_total row is produced. Catch rates (fish per angler-
hour) are not additive across sections. Lake-wide catch rate requires a separate unsectioned call on
the full design. See estimate_total_catch() for lake-wide total catch estimation.

estimator = "regression” on a sectioned design fits one regression per section, on that section’s
interviews alone. The leave-one-out jackknife standard error therefore rests on the interviews in
that section rather than on the whole sample, so section-level regression standard errors are based
on fewer points than the unsectioned form and are correspondingly less stable. This is a property of
sectioning rather than of the estimator; a section with fewer than three interviews cannot be fitted
at all. species in by fits one regression per species, on that species’ catch against the same angler
effort, with zero-catch interviews retained by default.

See Also

Other "Estimation": compare_cpue_estimators(), est_age_distribution(), est_biomass(),
est_compliance(), est_effort_camera_mi(),est_length_distribution(), est_mean_age(),
est_mean_length(), estimate_effort(), estimate_effort_aerial_glmm(), estimate_harvest_rate(),
estimate_release_rate(), estimate_total_catch(), estimate_total_harvest(), estimate_total_release()

Examples

# Basic ungrouped CPUE

calendar <- data.frame(
date = as.Date(c("2024-06-01", "2024-06-02", "2024-06-03", "2024-06-04")),
day_type = c("weekday”, "weekday"”, "weekend”, "weekend")

)

design <- creel_design(calendar, date = date, strata = day_type)

interviews <- data.frame(
date = as.Date(rep(c("2024-06-01", "2024-06-02", "2024-06-03", "2024-06-04"), each = 10)),
catch_total = rpois(40, lambda = 3),
hours_fished = runif(40, min = 1, max = 6),
trip_status = rep(c(”"complete”, "incomplete”), each = 20),
trip_duration = runif (40, min = 1, max = 6)

design_with_interviews <- add_interviews(design, interviews,
catch = catch_total,
effort = hours_fished,
trip_status = trip_status,
trip_duration = trip_duration

)
result <- estimate_catch_rate(design_with_interviews)
print(result)

# Grouped by day_type
result_grouped <- estimate_catch_rate(design_with_interviews, by = day_type)
print(result_grouped)

# Custom confidence level
result_90 <- estimate_catch_rate(design_with_interviews, conf_level = 0.90)
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# Bootstrap variance estimation
result_boot <- estimate_catch_rate(design_with_interviews, variance = "bootstrap”)

# Mean-of-ratios for incomplete trips
result_mor <- estimate_catch_rate(design_with_interviews, estimator

"mor”)

# Mean-of-ratios with custom truncation threshold
result_mor_1h <- estimate_catch_rate(design_with_interviews, estimator = "mor"”, truncate_at =1.0)

estimate_effort Estimate total effort from a creel survey design

Description

Computes total effort estimates with standard errors and confidence intervals from a creel survey
design with attached count data. Wraps survey::svytotal() (ungrouped) or survey::svyby() (grouped)
with Tier 2 validation and domain-specific output formatting.

Usage
estimate_effort(
design,
by = NULL,
variance = "taylor”,

conf_level = 0.95,

target = c("sampled_days"”, "stratum_total”, "period_total"”),
verbose = FALSE,

aggregate_sections = TRUE,

method = "correlated”,

missing_sections = "warn”

Arguments

design A creel_design object with counts attached via add_counts. The design must
have a survey object constructed.

by Optional tidy selector for grouping variables. Accepts bare column names (e.g.,
by = day_type), multiple columns (e.g., by = c(day_type, location)), or tidys-
elect helpers (e.g., by = starts_with("day")). When NULL (default), com-
putes a single total estimate across all observations. On an aerial design each
group’s effort is scaled to angler-hours and its SE carries the angler-ratio and
visibility terms. Not supported for sectioned designs, which are estimated per
section.

variance Character string specifying variance estimation method. Options: "taylor”
(default, Taylor linearization), "bootstrap” (bootstrap resampling with 500
replicates), or "jackknife” (jackknife resampling, automatic JKn/JK1 selec-
tion).
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conf_level Numeric confidence level for confidence intervals (default: 0.95 for 95% confi-
dence intervals). Must be between 0 and 1.

target Character string specifying the temporal effort target. Options: "sampled_days”
(default, current behavior: total across sampled PSU rows only), "stratum_total”
(expand sampled-day means within calendar strata before combining), or "period_total”
(full calendar-period total after stratum expansion). For standard stratified count
designs, "stratum_total” and "period_total” use the same weighted expan-
sion engine; the distinction is semantic and is recorded on the returned object as
effort_target. Expanded targets run on standard, sectioned and aerial count
designs and are not yet supported for bus-route or ice designs. On an expanded
target a stratum’s between-day variance takes the finite-population correction
only when every sampled day in it has two or more counts: with one count
per day the correction would also remove the variation from when in the day
the count fell, which nothing then restores, so it is left out and the variance is
conservative (GH #505).

verbose Logical. If TRUE, prints an informational message identifying which estimator
path was used. Default FALSE for transparent dispatch.

aggregate_sections
Logical. If TRUE (default), a . lake_total row is appended aggregating across
all sections. Its within-day SE adds the sections’ components in quadrature,
which treats their count times as independently drawn; declare otherwise with
add_sections(shared_count_times = TRUE). Ignored for non-sectioned de-
signs.

method Character string specifying how the lake-wide total SE is computed when aggregate_sections
= TRUE. "correlated” (default) uses svyby(covmat=TRUE) + svycontrast()
for covariance-aware aggregation (recommended for shared-calendar designs).
"independent” uses Cochran 5.2 sqrt(sum(SE_h"2)) as a documented ap-
proximation for genuinely independent section designs. Ignored for non-sectioned
designs.

missing_sections
Character string controlling behavior when a registered section has no count
observations. "warn” (default) emits a c1i_warn() and inserts an NA row with
data_available = FALSE. "error” aborts with c1i_abort (). Ignored for non-
sectioned designs.

Details

The function performs Tier 2 validation before estimation, issuing warnings (not errors) for: zero
values in count variables, negative values in count variables, and sparse strata (< 3 observations).
When grouped estimation is used (by is not NULL), additional warnings are issued for sparse groups
(< 3 observations per group level).

Grouped estimation uses survey: :svyby() internally, which correctly accounts for domain esti-
mation variance. This is different from naive subsetting, which would underestimate variance.

Variance estimation methods:

e "taylor” (default): Taylor linearization, computationally efficient and appropriate for most
smooth statistics. This is the recommended default.
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* "bootstrap”: Bootstrap resampling with 500 replicates. Appropriate for non-smooth statis-
tics or verifying Taylor assumptions. More computationally intensive than Taylor.

e "jackknife": Jackknife resampling (automatic JKn or JK1 selection based on design). Al-
ternative resampling method, deterministic unlike bootstrap.

Value

A creel_estimates S3 object (list) with components: estimates (tibble with estimate, se, se_between,
se_within, ci_lower, ci_upper, n columns, plus grouping columns if by is specified), method (char-

acter: "total"), variance_method (character: reflects the variance parameter value used), design
(reference to source creel_design), conf_level (numeric), and by_vars (character vector of grouping
variable names or NULL). se_between is the between-day standard error from survey: : svytotal ()
(equals se when a single count is recorded per PSU). se_within is the within-day standard error

from the Rasmussen two-stage formula; it is zero when a single count is recorded per PSU and
nonzero when count_time_col is supplied to add_counts (). For bus-route designs, a "site_contributions"
attribute is also present containing per-site e_i, pi_i, and e_i_over_pi_i columns.

For sectioned designs the tibble carries one row per registered section plus, when aggregate_sections
=TRUE, a . lake_total row, and gains section, prop_of_lake_total, se_prop_of_lake_total
and data_available columns. prop_of_lake_total is the section’s share of the lake-wide total
and se_prop_of_lake_total its standard error; both come from one survey::svyratio() call,
which accounts for the correlation between a domain total and the overall total containing it. On the
.lake_total row the share is exactly 1 with a standard error of 0, which is structural rather than
an unpropagated component: that row’s share of itself was never estimated. A section registered by
add_sections but absent from the counts reports NA for both, alongside data_available = FALSE.

Camera designs are refused

This function estimates instantaneous, bus-route, ice, aerial and sectioned designs. It refuses a
camera design, with condition class creel_error_camera_generic_estimator.

A camera count is a daily total of arrivals, not an instantaneous count of anglers present, so summing
it over days gives arrivals rather than effort. Because camera had no branch in the dispatch below,
such a design used to fall through to the instantaneous path and return that sum — a plausible number
with a plausible standard error, and no indication that it was not effort.

Use est_effort_camera, which calibrates the counts against interview effort and propagates the
calibration’s uncertainty, or est_effort_camera_mi to pool over multiply imputed counts. The

same refusal is raised by estimate_total_catch, estimate_total_harvest and estimate_total_release,
which build their own effort by this route.

See Also

Other "Estimation": compare_cpue_estimators(), est_age_distribution(), est_biomass(),
est_compliance(), est_effort_camera_mi(),est_length_distribution(), est_mean_age(),
est_mean_length(), estimate_catch_rate(), estimate_effort_aerial_glmm(), estimate_harvest_rate(),
estimate_release_rate(), estimate_total_catch(), estimate_total_harvest(), estimate_total_release()

Examples

# Basic ungrouped usage
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calendar <- data.frame(
date = as.Date(c("2024-06-01", "2024-06-02", "2024-06-03", "2024-06-04")),
day_type = c("weekday”, "weekday"”, "weekend”, "weekend")

)

design <- creel_design(calendar, date = date, strata = day_type)

counts <- data.frame(
date = as.Date(c("2024-06-01", "2024-06-02", "2024-06-03", "2024-06-04")),
day_type = c("weekday”, "weekday"”, "weekend", "weekend"),
effort_hours = c(15, 23, 45, 52)

)

design_with_counts <- add_counts(design, counts)
result <- estimate_effort(design_with_counts)
print(result)

# Grouped by day_type
result_grouped <- estimate_effort(design_with_counts, by = day_type)
print(result_grouped)

# Several grouping variables can be combined in by~ when the data carry them

# Custom confidence level
result_90 <- estimate_effort(design_with_counts, conf_level

0.90)

# Bootstrap variance estimation
result_boot <- estimate_effort(design_with_counts, variance = "bootstrap”)
print(result_boot)

# Jackknife variance estimation
result_jk <- estimate_effort(design_with_counts, variance = "jackknife")
print(result_jk)

# Grouped estimation with bootstrap variance
result_grouped_boot <- estimate_effort(design_with_counts, by = day_type, variance = "bootstrap"”)

# Verbose dispatch message (shows which estimator was used for bus-route designs)
result_verbose <- estimate_effort(design_with_counts, verbose = TRUE)

estimate_effort_aerial_glmm
GLMM-based aerial effort estimation with diurnal correction

Description

Estimates total angler effort from aerial creel surveys using a generalized linear mixed model
(GLMM), following the approach of Askey et al. (2018). When flights occur at non-random times
of day, simple scaling of instantaneous counts can over- or under-estimate daily effort. This func-
tion fits a negative-binomial GLMM (or user-specified family) to model how angler counts change
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through the day, then integrates the fitted diurnal curve over the fishing day to obtain a bias-corrected

effort estimate.

The default model is the quadratic temporal model from Askey (2018): count ~ poly(time_col,
2) + (1 | date), fitted via 1me4: :glmer.nb(). Variance is propagated via the delta method (de-
fault) or parametric bootstrap (1me4: :bootMer()).

Usage

estimate_effort_aerial_glmm(

design,
time_col,

formula = NULL,
family = NULL,

boot = FALSE,
nboot = 500L,

conf_level = 0.95,
target = c("sampled_days"”, "mean_day"),

by = NULL

Arguments

design

time_col

formula

family

boot

nboot
conf_level

target

A creel_design() object with design_type == "aerial” and counts attached
via add_counts(). The counts data must contain the time-of-flight column
specified by time_col.

Unquoted name of the numeric column in design$counts recording the hour
of each aerial overflight (e.g., time_of_flight).

Optional. A formula for the GLMM, passed directly to 1me4: :glmer.nb() or
1me4: :glmer (). If NULL (default), the Askey (2018) quadratic formula is used:
count ~ poly(time_col, 2) + (1 | date).

Optional. A family object or character string specifying the GLM family. If
NULL or "negbin” (default), 1me4: : glmer.nb() is used. Otherwise, 1me4: : glmer ()
is called with the specified family.

Logical. If TRUE, use 1me4: :bootMer () for parametric bootstrap confidence
intervals instead of the delta method. Default FALSE.

Integer. Number of bootstrap replicates when boot = TRUE. Default 500L.
Numeric confidence level for the CI. Default 0. 95.

Character string giving the temporal basis of the returned estimate. "sampled_days”
(default) expands the fitted day to every day the design sampled, matching what
estimate_effort() returns for the same design so the two are comparable.
"mean_day" reports a single average day, the basis this function reported before
tidycreel 8.0.0. It is not identical to the old value: it now carries the retransfor-
mation factor the old code omitted, so it is higher by exp(sigma*2 / 2).

Both are expectations, so both carry the retransformation factor described under
Details. Neither expands beyond the sampled days: this model-based estimator
has no calendar expansion. The design-based aerial estimate in estimate_effort ()
does, through its target argument (#519).
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by Optional tidy selection of columns in design$counts to estimate within, typi-

cally the design strata (for example by = day_type). The strata enter the default
model as additive fixed effects in ONE model — count ~ poly(time_col, 2) +
day_type + (1 | date) — so they share the diurnal curve’s shape and differ in
its level; see Details. Each stratum expands by its own sampled days. A count
with a missing value in a by column belongs to an unknown stratum, which is
its own level in the model and its own row (NA), so the rows account for every
count. Stratum columns keep their source type. Supported on the delta path
only (boot = FALSE). When formula is supplied it is used as given, and it must
contain every by column as a fixed effect; otherwise every stratum would get the
same curve, so the call is refused. A by column with only one observed level is
left out of the model (its level is the intercept) and still reported as a row.

Details

[Experimental]

The fitted curve is a fixed-effects prediction: the day whose random intercept is zero. On a log link
that is the median day rather than the mean one, so summing it across days would understate the
total. Both targets therefore carry a factor of exp(sigma”2 / 2), where sigma”2 is the day-level
intercept variance — 4% on the package’s own fixture, and larger where days vary more.

That factor treats sigma”2 as known. The reported standard error scales with the expansion but does
not carry the uncertainty in the variance component itself, so it is mildly optimistic; quantifying that
would need a variance method neither the delta nor the bootstrap path offers today.

Value

Estimating within strata:

With by, the strata are additive: they shift the level of one shared diurnal curve and do not change
its shape. That follows Askey et al. (2018), where day type is additive in every model structure
compared; the one interaction they tested (month x hour) was preferred by AIC, rejected by BIC,
and bought no predictive gain in cross-validation. A single model also shares strength across
strata, which matters when a stratum has few flights.

The assumption can fail. Smucker et al. (2010, Table 1) report weekday and weekend diurnal ef-
fort that differ in shape, most clearly for shore anglers. So the default grouped fit also fits the time
X stratum interaction and reports the BIC difference as a message. A negative difference favours
separate shapes; fit one by passing formula, for example n_anglers ~ poly(time_of_flight,
2) xday_type + (1 | date). The estimate is never switched automatically, because a choice
made from the data is not reflected in the reported standard error.

Askey et al. also found that with many randomly timed counts (about 60 or more) a model-based
estimator offered no advantage over expanding the mean count, which was the only unbiased
estimator in their comparison. The GLMM earns its place when flights are few or their timing is
not random.

A creel_estimates object with:

* estimate: total angler effort integrated over the fishing day
* se: standard error (delta method or bootstrap SD)

* se_between: same as se (fixed-effect SE component)
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* se_within: always NA_real_ — no Rasmussen within-day decomposition is performed for
GLMM estimates

e ci_lower, ci_upper: confidence interval bounds, and NA_real_ whenever se is, on both
the delta and bootstrap paths. If the visibility correction or the angler-to-people ratio was
declared unknown, the total’s uncertainty was never fully propagated, so no unconditional
interval exists to report. Reporting the remaining spread would be an interval conditional on
the unknown multiplier being exact — indistinguishable from declaring it known with zero
uncertainty, which is precisely the confusion NA exists to prevent.

¢ n: number of count observations used to fit the model (with by, the observations in that stra-
tum)

e method: "aerial_glmm_total”

With by, there is one row per stratum, headed by the by columns, and the object carries strata_vcov:
the covariance matrix of the stratum estimates, rows and columns in the order of the estimate rows.

Its diagonal is se*2. The off-diagonal is not zero: every stratum is predicted from the same fixed

effects, and the visibility correction and angler-to-people ratio are single estimates that multiply

every stratum. Combine strata with it — sqrt(sum(strata_vcov)) is the SE of the summed total —

and never by adding the rows’ SEs in quadrature, which understates it.

References

Askey, PJ., Ward, H., Godin, T., Boucher, M., and Northrup, S. (2018). Angler effort estimates
from instantaneous aerial counts: use of high-frequency time-lapse camera data to inform model-
based estimators. North American Journal of Fisheries Management, 38, 194-209. doi:10.1002/
nafm.10010

Smucker, B.J., Lorantas, R.M., and Rosenberger, J.L. (2010). Correcting bias introduced by aerial
counts in angler effort estimation. North American Journal of Fisheries Management, 30, 1051-
1061. doi:10.1577/M09193.1

See Also

Other "Estimation": compare_cpue_estimators(), est_age_distribution(), est_biomass(),
est_compliance(), est_effort_camera_mi(), est_length_distribution(), est_mean_age(),
est_mean_length(), estimate_catch_rate(), estimate_effort(), estimate_harvest_rate(),
estimate_release_rate(),estimate_total_catch(),estimate_total_harvest(), estimate_total_release()

Examples

data(example_aerial_glmm_counts)

aerial_cal <- unique(example_aerial_glmm_counts[, c("date”, "day_type"”)1)
aerial_cal <- aerial_call[order(aerial_cal$date), ]
design <- creel_design(

aerial_cal,

date = date,

strata = day_type,

survey_type = "aerial”,

visibility_correction = "none"”,

angler_ratio = 1,


https://doi.org/10.1002/nafm.10010
https://doi.org/10.1002/nafm.10010
https://doi.org/10.1577/M09-193.1

122 estimate_effort_per_acre

angler_ratio_se = 0,
h_open = 14
)

design <- add_counts(design, example_aerial_glmm_counts, count_col = n_anglers)

# Default Askey quadratic model with delta-method SE
result <- estimate_effort_aerial_glmm(design, time_col = time_of_flight)
print(result)

# One row per day type, from one model with day type as an additive term.

# “visibility_correction = "none”~ above leaves the SEs unknown (NA), so this
# design declares a measured detection probability and its SE.

design_v <- creel_design(

aerial_cal,

date = date,

strata = day_type,
survey_type = "aerial”,

visibility_correction = 0.85,

visibility_se = 0.05,

angler_ratio = 1,

angler_ratio_se = 0,

h_open = 14
)
design_v <- add_counts(design_v, example_aerial_glmm_counts, count_col = n_anglers)
by_day <- estimate_effort_aerial_glmm(design_v, time_col = time_of_flight, by = day_type)
print(by_day)
# SE of the summed total: use the joint covariance, not quadrature
sqrt(sum(by_day$strata_vcov))

# Bootstrap CIs. “nboot™ is held low here so the example stays fast on a

# check machine; use at least 1000 replicates for real inference. The block
# is wrapped in \donttest{} for runtime alone -- it needs no resource the

# example cannot reach.

result_boot <- estimate_effort_aerial_glmm(
design,
time_col = time_of_flight,
boot = TRUE,
nboot = 25L

)
print(result_boot)

estimate_effort_per_acre
Compute effort density as effort per acre
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Description

Divides all effort estimate columns in a pre-computed creel_estimates object by a surface area
scalar (acres). Standard error propagates linearly because acres is a constant (not a random vari-
able), so no Delta Method is needed: se_per_acre = se_effort / acres.

acres is a constant divisor, so the result is whatever the effort was, per acre: the returned unit

field composes the effort’s own unit ("angler-hours/acre”, "party-hours/acre”), and stays NA
when the effort’s unit was unknown.

This is a composable estimator: the effort object must be pre-computed via estimate_effort
before calling this function.

Usage
estimate_effort_per_acre(effort, acres, ...)
Arguments
effort A creel_estimates object returned by estimate_effort. Must contain estimate,
se, ci_lower, and ci_upper columns in effort$estimates.
acres A single positive numeric scalar giving the total lake surface area in acres. All
effort estimate columns are divided by this value.
Reserved for future arguments.
Value

A creel_estimates object with method = "effort-per-acre”. The estimates tibble has the
same rows as the input but with estimate, se, ci_lower, ci_upper (and se_between, se_within
when present in the input) all divided by acres. Grouping columns (by_vars) and n are carried
through unchanged. variance_method and conf_level are inherited from the input effort object.

See Also

estimate_effort, estimate_angler_trips

Examples

data(example_calendar)
data(example_counts)
data(example_interviews)
design <- creel_design(example_calendar, date = date, strata = day_type)
design <- add_counts(design, example_counts)
design <- add_interviews(design, example_interviews,
catch = catch_total, effort = hours_fished, harvest = catch_kept,
trip_status = trip_status
)
effort <- estimate_effort(design)
# Surface area of the water body, in acres.
estimate_effort_per_acre(effort, acres = 120)
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estimate_exploitation_rate
Estimate exploitation rate using the Pollock et al. moment estimator

Description

Computes the seasonal exploitation rate from a combination of a tagging study and creel-survey
harvest data using the moment estimator described in Pollock et al. (1994) and Jones & Pollock
(2012, Ch. 19).

When strata is supplied the function takes the stratified path and returns per-stratum estimates
plus a T-weighted aggregate (.overall row).

Usage
estimate_exploitation_rate(
T = NULL,
C = NULL,
se_C = NULL,
n = NULL,
m = NULL,

conf_level = 0.95,

reporting_rate = 1,
reporting_rate_se = NULL,

strata = NULL,

by = NULL,

aggregate = TRUE,

ci_type = c("symmetric”, "logit")

)
Arguments
T integer or numeric. Number of tagged fish released at season start. Ignored
when strata is supplied.
C Total creel harvest, given either as the estimate_total_harvest result itself

or as a bare numeric.

Prefer passing the object. 4 measures the fraction of the tagged cohort removed
over the whole season, so C must be a period total while T is the full cohort — but
estimate_total_harvest defaults to target = "sampled_days". Passing the
object lets that be checked; passing a bare number strips the estimand off, and
a sampled-day total understates @ by the sampling fraction while staying inside
[0, 1] with a proportionally scaled SE (GH #206).

It must also be harvest, not catch: fish caught and released were not removed
from the tagged cohort, so a catch total from estimate_total_catch inflates
1. Both totals are counts of fish, so no unit check separates them — passing the
object is what makes the substitution detectable.

When C is a creel_estimates object its standard error is read from it, and
supplying se_C as well is an error. Ignored when strata is supplied.
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se_C

conf_level

numeric. Standard error of the harvest estimate. Required when C is a bare
number; read from the object instead when C is a creel_estimates, in which
case supplying it here is an error. Ignored when strata is supplied.

integer. Total number of fish inspected in the creel survey (sampled from har-
vest). Ignored when strata is supplied.

integer. Number of tagged fish found among the n inspected fish. Ignored when
strata is supplied.

numeric confidence level for the CI. Default 0. 95.

reporting_rate numeric in (0, 1]. Tag reporting rate; when less than 1 the function adjusts @

upward: @qq; = /. Default 1.0 (full reporting). See Details.

Upward, because under-reporting means the recoveries actually observed un-
derstate how many tagged fish were removed. Dividing by A < 1 restores the
removals the survey never heard about, so @ rises: at A = 0.5 it doubles. (This
paragraph read "downward" until GH #207, contradicting the formula printed
beside it.)

Unlike the aerial corrections, this default is left in place: it is a visible, doc-
umented default on an exported argument that the caller opts into adjusting,
not a value substituted inside an estimator where the caller could not see it.
reporting_rate =1 states that every tag was reported.

reporting_rate_se

strata

by

aggregate

ci_type

Details

numeric scalar or NULL. The standard error of reporting_rate, on the same
(0, 1] scale. In practice \ is estimated rather than known, and supplying its SE
adds the third delta term derived in Details.

When NULL (default), the component is absent rather than zero — a zero would
be indistinguishable from having propagated the reporting rate’s error and found
none. Note that with the default reporting_rate =1 there is nothing to propa-
gate, which is why an unadjusted analysis is unaffected by this argument.

data.frame or NULL. When non-NULL, the function takes the stratified path. Re-
quired columns: stratum, T_h, C_h, se_C_h, n_h, m_h (or whatever column
name is given in by for the stratum labels). C_h is per-stratum harvest and
carries the same requirement as C.

character(1). Name of the stratum label column in strata. Default "stratum”.
Ignored when strata = NULL.

logical. If TRUE (the default) an . overall row containing the T-weighted aggre-
gate exploitation rate is appended to the per-stratum estimates. Set to FALSE to
suppress it. Ignored when strata = NULL.

character. Shape of the confidence interval. "symmetric” (default) gives the
standard @+ z - SE interval clamped to [0, 1]. "logit" applies a logit-transform
so the CI respects the [0, 1] constraint without clamping: expit(logit(a) + z -
SE/(4(1 —@))).

Unstratified Formula:

Let:
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* p = m/n — proportion of tagged fish among inspected fish,
o 7 = (/T — ratio of estimated harvest to tagged fish released.

The point estimate is:

. C-m
u=r7T- =
p T-n
Delta-method variance: ( ) )
o, . p(1—p 2 SO
V: ~ 2 - B L=
ar(d) = r - +p T2

where s¢ is se_C, the standard error of the creel harvest estimate.

Stratified Formula:
For stratum h, the per-stratum exploitation rate is:

din = Ch Mp
",
with delta-method variance:
2
Tk pn(l—pn) o SC
Vi TRt =
ar(in) =1, - + Dh T2
The T-weighted aggregate over H strata is:
o — 2o Tt
Zh Ty
with variance: -
— T? Var(4
Var(a) = —Eh h ar(zuh)
(>n Th)

This is the estimator from Jones CM & Pollock KH (2012, Ch. 19) and Pollock KH, Jones CM &
Brown TL (1994).

Reporting Rate Adjustment:

When reporting_rate = A < 1, the adjusted estimate is t,q; = /A and the variance is divided
by A2

A is treated as known without error unless reporting_rate_se is supplied. When it is, a third
delta term is added, since 04 /OX = —a/\:

r2Var(p) + p*Var(r) 4% —

Var(4) = 2 2

That term is added once, at the total. ) is a single estimate dividing every stratum, so it is perfectly
correlated across them; adding it per stratum and summing in quadrature would treat a shared
divisor as independent and understate it. On the stratified path it therefore enters on the aggregate,
not inside the per-stratum variances.

Natural mortality between tagging and the creel survey is not corrected for.

Bounds:

Exploitation rate must lie in [0, 1]. If the point estimate or CI endpoints fall outside this range, a
warning is issued and CI bounds are clamped to [0, 1].
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Value

A creel_estimates S3 object with method = "exploitation-rate” and an estimates tibble.
For the unstratified path columns are: estimate, se, ci_lower, ci_upper, n, T, C, m. For the
stratified path the stratum label column comes first, followed by the same columns.

References

Pollock KH, Jones CM & Brown TL (1994). Angler Survey Methods and Their Applications in
Fisheries Management. AFS Special Publication 25. American Fisheries Society.

Jones CM & Pollock KH (2012). Recreational angler survey methods: estimation of effort, harvest,
and released catch. In Zale AV et al. (eds), Fisheries Techniques (3rd ed., Ch. 19). American
Fisheries Society.

See Also

Other Estimation: estimate_angler_n(), estimate_mr_harvest()

Examples

# Unstratified exploitation rate
result <- estimate_exploitation_rate(

T = 200L,
C = 450.0,
se_C = 42.0,
n = 180L,
m = 15L
)
print(result)

# Stratified exploitation rate
strata_df <- data.frame(
stratum = c("weekday”, "weekend"),

T_h = c(120L, 8eL),
C_h = c(280.0, 170.0),
se_C_h = c(28.0, 22.0),
n_h = c(110L, 70L),
m_h = c(9L, 6L)

)

result_strat <- estimate_exploitation_rate(
strata = strata_df,
by = "stratum”

)

print(result_strat)

estimate_harvest_rate Estimate harvest (HPUE: Harvest Per Unit Effort) from a creel survey
design
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Description

estimate_harvest_rate

Computes HPUE estimates with standard errors and confidence intervals from a creel survey de-
sign with attached interview data. Uses ratio-of-means estimation via survey::svyratio() to properly
account for ratio variance. HPUE measures the rate of kept fish (harvest) per unit effort, distin-
guished from total catch rate (CPUE which includes both kept and released fish). Roving designs,
and estimator = "mor”, use the mean of ratios instead; with an n_anglers column each party is
weighted by its size, as in estimate_catch_rate() (GH #513).

Usage
estimate_harvest_rate(
design,
by = NULL,
variance = "taylor",

conf_level = 0.95,
verbose = FALSE,

use_trips =
estimator =
truncate_at

NULL,
NULL,

0.5,

missing_sections = "warn",
targeted = TRUE

Arguments

design

by

variance

conf_level

verbose

A creel_design object with interviews attached via add_interviews. The de-
sign must have an interview survey object constructed with harvest, catch, and
effort columns.

Optional tidy selector for grouping variables. Accepts bare column names (e.g.,
by = day_type), multiple columns (e.g., by = c(day_type, location)), or tidys-
elect helpers (e.g., by = starts_with("day")). When NULL (default), com-
putes a single HPUE estimate across all interviews.

Two kinds of column are not groupings and are refused: the interview id, as
registered by add_catch(), add_lengths() or add_ages(), which holds one
value per interview and so leaves no within-group variance to estimate; and
columns the package derived rather than the user supplying, such as .angler_effort.
A wildcard selector drops the derived columns silently; asking for one specifi-
cally is an error. A column of your own is never treated as derived, whatever it

is called.

Character string specifying variance estimation method. Options: "taylor”
(default, Taylor linearization), "bootstrap” (bootstrap resampling with 500
replicates), or "jackknife” (jackknife resampling, automatic JKn/JK1 selec-
tion).

Numeric confidence level for confidence intervals (default: 0.95 for 95% confi-
dence intervals). Must be between 0 and 1.

Logical. If TRUE, prints an informational message identifying which estimator
path was used. Default FALSE.
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use_trips Character string specifying which interviews to include. For standard (non-bus-
route) designs: "complete” (default) restricts to completed trips only; "all”
uses all interviews including incomplete trips. "complete” is the statistically
preferred default because incomplete-trip HPUE underestimates harvest when
anglers keep additional fish after the interview (Hansen & Van Kirk 2010). Fish
already in the livewell are directly observable, so "all” remains available for
analyses that prefer the larger interview set. For bus-route designs: "complete”
(default), "incomplete”, or "diagnostic”; "all"” is not an estimator there,
because pooling the two kinds of trip applies the complete-trip ratio of Horvitz-
Thompson totals to numerators that are catch so far. Matching is exact on both
paths, and unrecognised values are an error. When trip_status was not pro-
vided to add_interviews, this argument has no effect for standard designs.

estimator Character string selecting the rate estimator: "ratio-of-means” (a ratio of to-
tals), "mor" (the mean of per-interview ratios), or "mortr” ("mor" with trunca-
tion made mandatory). Default NULL means "not specified". When use_trips
and estimator are both unspecified and the design was built with add_interviews(interview_type
= "roving"), the pair resolves to all-trip truncated MOR; otherwise it resolves
to complete-trip ratio-of-means. Specifying either one suppresses the automatic
routing.
Hoenig et al. (1997) recommend the truncated mean of ratios for a roving sur-
vey because the clerk intercepts trips mid-stream. That argument is about the
interview rather than about which fish are counted, so it applies to this rate ex-
actly as it applies to the catch rate. Bus-route and ice designs return before this
resolution and are unaffected.

truncate_at Numeric minimum trip duration in hours for the mean-of-ratios estimator (de-
fault 0.5, i.e. 30 minutes). Trips shorter than this are discarded before the mean
of ratios is taken. Hoenig et al. (1997) recommend the 30-minute threshold be-
cause the untruncated mean-of-ratios estimator has infinite asymptotic variance:
1/L has infinite expectation as trip length approaches zero. The threshold applies
to elapsed trip duration, not to angler-hours. Set to NULL to disable; the bus-route
path warns when it is disabled there, the standard mean-of-ratios path treats it as
a documented opt-out and is silent, matching estimate_catch_rate. Ignored
under "ratio-of-means”. An interview whose duration is missing cannot be
shown to meet the threshold, so it is excluded and reported separately from the
trips excluded as too short.

missing_sections
Character string controlling behavior when a registered section has no interview
observations. "warn” (default) emits a c1i_warn() and inserts an NA row with
data_available = FALSE. "error” aborts with c1i_abort (). Ignored for non-
sectioned designs.

targeted Logical. When TRUE (default), all trips are used. When FALSE, the interviews
that recorded none of the species being estimated are excluded before MOR/MORtr
estimation, so the result is the rate among trips that harvested it rather than
the fishery-wide rate. A cli_warn() names the species and the percentage ex-
cluded, and a separate warning fires when more than 70\ species under targeted
= TRUE (possible mis-specification).
Requires by = species: without one there is no per-species count to test, and
the only available test would be "recorded nothing at all", which is a different
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estimand. targeted = FALSE without by = species is an error rather than a
silent no-op (GH #307).

Ignored for the ratio-of-means estimator, as for estimate_catch_rate().
Note that the estimate_total_*() functions deliberately do not accept it —
see their documentation for why a targeted rate has no matching total.

Details

HPUE is estimated as the ratio of total harvest (kept fish) to total effort (ratio-of-means estimator).
This is the appropriate estimator for average harvest rates when trip lengths (effort) vary. The
function uses survey::svyratio() internally, which correctly accounts for the correlation between
harvest and effort in variance estimation.

HPUE will always be less than or equal to CPUE for the same data, since harvest (kept fish) is a
subset of total catch.

The function performs sample size validation before estimation: errors if n < 10 (ungrouped or any
group), warns if 10 <=n < 30. This follows best practices for ratio estimation stability.

When grouped estimation is used (by is not NULL), survey::svyby() with svyratio correctly ac-
counts for domain estimation variance.

Variance estimation methods:

* "taylor" (default): Taylor linearization, computationally efficient and appropriate for smooth
statistics like ratios.

* "bootstrap”: Bootstrap resampling with 500 replicates. Appropriate for verifying Taylor
assumptions.

* "jackknife": Jackknife resampling (automatic JKn or JK1 selection based on design). Al-
ternative resampling method.

Value

A creel_estimates S3 object (list) with components: estimates (tibble with estimate, se, ci_lower,
ci_upper, n columns, plus grouping columns if by is specified), method (character: "ratio-of-means-hpue”,
"mean-of-ratios-hpue” or "mean-of-ratios-truncated-hpue”, witha "-species” or "-sections”
suffix on those paths), variance_method (character: reflects the variance parameter value used),

design (reference to source creel_design), conf_level (numeric), and by_vars (character vector of
grouping variable names or NULL). The estimator component records the estimator as you asked

for it, "mortr” included, which method cannot: it reports mandatory truncation and the default
threshold with the same string. For bus-route designs, a "site_contributions" attribute is also present.

Note

Bus-route designs use a different estimator for each trip type, because each is the estimator that
trip type supports. use_trips = "complete” returns the ratio of the two Horvitz-Thompson to-
tals (Jones & Pollock 2012, Eq. 19.4 and 19.5). use_trips = "incomplete” returns a truncated,
design-weighted mean of the individual angler rates (Hoenig et al. 1997), whose expectation is the
ratio of total harvest to total effort; the ratio of means is biased for anglers intercepted mid-trip,
weighting individual rates by the square of completed trip length. Both report fish per angler-hour,
so use_trips = "diagnostic"” compares like with like.
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When called on a sectioned design, no . lake_total row is produced. Harvest rates (fish per angler-
hour) are not additive across sections. Lake-wide harvest rate requires a separate unsectioned call.

This function defaults to using completed-trip interviews only for HPUE estimation (use_trips
= "complete”). Incomplete-trip HPUE underestimates harvest when anglers continue fishing and
keep additional fish after being interviewed (Hansen & Van Kirk 2010), so restricting to completed
trips is the statistically preferred default. Fish already in the livewell at interview time are directly
observable, so use_trips = "all” remains available to include incomplete-trip interviews.

See Also

estimate_catch_rate for total catch rate estimation

Other "Estimation": compare_cpue_estimators(), est_age_distribution(), est_biomass(),
est_compliance(), est_effort_camera_mi(),est_length_distribution(), est_mean_age(),
est_mean_length(), estimate_catch_rate(), estimate_effort(), estimate_effort_aerial_glmm(),
estimate_release_rate(), estimate_total_catch(), estimate_total_harvest(), estimate_total_release()

Examples

# Basic ungrouped HPUE

calendar <- data.frame(
date = as.Date(c("2024-06-01", "2024-06-02", "2024-06-03", "2024-06-04")),
day_type = c("weekday”, "weekday"”, "weekend”, "weekend")

)

design <- creel_design(calendar, date = date, strata = day_type)

set.seed(123)
interviews <- data.frame(
date = as.Date(rep(c("2024-06-01", "2024-06-02", "2024-06-03", "2024-06-04"), each = 10)),
catch_total = rpois(40, lambda = 3),
hours_fished = runif (40, min = 1, max = 6),
trip_status = rep(c(”"complete”, "incomplete”), each = 20),
trip_duration = runif (40, min = 1, max = 6)
)
# Harvest is subset of catch (kept fish)
interviews$catch_kept <- pmax (@, interviews$catch_total - rbinom(40, size = 2, prob =0.3))

design_with_interviews <- add_interviews(design, interviews,
catch = catch_total,
harvest = catch_kept,
effort = hours_fished,
trip_status = trip_status,
trip_duration = trip_duration

)
result <- estimate_harvest_rate(design_with_interviews)
print(result)

# Grouped by day_type
result_grouped <- estimate_harvest_rate(design_with_interviews, by = day_type)
print(result_grouped)

# Custom confidence level
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result_90 <- estimate_harvest_rate(design_with_interviews, conf_level = 0.90)

# Bootstrap variance estimation
result_boot <- estimate_harvest_rate(design_with_interviews, variance = "bootstrap”)

# Verbose dispatch message (shows which estimator was used for bus-route designs)
result_verbose <- estimate_harvest_rate(design_with_interviews, verbose = TRUE)

estimate_mr_harvest Estimate total harvest from a mark-recapture population estimate

Description

Computes a total harvest estimate and its uncertainty using the delta method, given a closed-
population angler population estimate from estimate_angler_n and a known harvest rate.

The point estimate is fl =Nxr where 7 is the harvest rate in fish per angler. The delta-method
standard error is SE(H) = r x SE(N), propagating only the uncertainty in IV (harvest-rate uncer-
tainty is not propagated in this release).

Usage

estimate_mr_harvest(
angler_n,
harvest_rate,
harvest_rate_se = NULL,
conf_level = 0.95,
ci_method = c("logit"”, "delta”, "bootstrap")

Arguments

angler_n A creel_estimates object returned by estimate_angler_n.

harvest_rate numeric scalar. Harvest per angler, in fish per angler, over the same period
angler_n counts anglers for. Must be > 0. This is a rate, not a proportion, and
is not bounded above: a fishery averaging 1.4 fish per angler is a legal value.
In the notation of Hansen & Van Kirk (2018) eq. (1), H = N - D -V, this
argument is the product D x V' — mean days fished per angler times mean daily
harvest per angler — not V' alone. Supply harvest_rate_se to propagate its
uncertainty.

harvest_rate_se
numeric scalar or NULL. The standard error of harvest_rate, on the same fish-
per-angler scale. When supplied, the total variance is Goodman’s (1960) product
form, N203+r2012v—012\703, via the same helper the three estimate_total_x()
functions already use.
When NULL (default), the reported SE reflects uncertainty in N alone and is a
lower bound; the function says so at runtime. The component is absent rather
than zero, because a zero would be indistinguishable from having propagated
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the rate’s error and found none. Rasmussen et al. (1998) draw the distinction
explicitly: the subtractive product formula is the one for terms "estimated from
a sample", and differs from the population formula "used when the terms in the
product are known, not estimated".

Supplying it also changes the confidence interval. The default logit interval
scales the endpoints of the N interval by harvest_rate, which is exact only
while that rate is a known positive constant. Once the rate is estimated those
endpoints are themselves random, so the function falls back to a symmetric in-
terval built from the full product SE.

conf_level numeric. Confidence level for the CI. Default @. 95.

ci_method character(1). CI construction method: "delta” (default) uses the analytic delta-
method formula; "bootstrap” propagates the bootstrap samples stored in attr (angler_n,
"boot_samples"”) (produced by calling estimate_angler_n(..., ci_method

= "bootstrap") first).

Details

The harvest rate is treated as a known constant. This is a simplification made by this implementa-
tion, not by the cited method: Hansen & Van Kirk (2018) estimate both factors of the rate, give each
a log-normal sampling distribution, and resample them alongside N in the bootstrap that produces
their harvest CIs. Holding the rate fixed therefore makes the reported se a lower bound on the
true uncertainty. Propagation of harvest-rate uncertainty via a two-source delta method is a planned
future extension.

The delta-method interval is also symmetric, which for a mark-recapture estimate is optimistic at
the lower end and can place ci_lower below zero when recaptures are few; see the same note under
estimate_angler_n.

Value
A creel_estimates S3 object with method = "mark-recapture-harvest” and an estimates
tibble with columns: parameter, estimate, se, ci_lower, ci_upper.

References

Hansen, J. M., & Van Kirk, R. W. (2018). A mark-recapture-based approach for estimating an-
gler harvest. North American Journal of Fisheries Management, 38(2), 400—410. doi:10.1002/
nafm.10038

See Also

Other Estimation: estimate_angler_n(), estimate_exploitation_rate()

Examples

# Step 1: estimate angler population
result <- estimate_angler_n(M = 200L, n

50L, m = 10L)

# Step 2: compute total harvest
harvest <- estimate_mr_harvest(angler_n = result, harvest_rate = 0.35)


https://doi.org/10.1002/nafm.10038
https://doi.org/10.1002/nafm.10038
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print(harvest)

estimate_release_rate Estimate release rate (RPUE: Released fish Per Unit Effort) from a
creel survey design

Description

Computes release rate estimates with standard errors and confidence intervals from a creel survey
design with attached interview and catch data. Uses ratio-of-means estimation via survey::svyratio().
RPUE measures the rate of released fish per unit effort, analogous to HPUE for harvested fish. Rov-
ing designs, and estimator = "mor”, use the mean of ratios instead; with an n_anglers column
each party is weighted by its size, as in estimate_catch_rate() (GH #513).

Usage
estimate_release_rate(
design,
by = NULL,
variance = "taylor”,
conf_level = 0.95,
use_trips = NULL,

estimator = NULL,
truncate_at = 0.5,
missing_sections = "warn",
targeted = TRUE

Arguments

design A creel_design object with interviews (via add_interviews) and catch data (via
add_catch) attached. The catch data must include records with catch_type =
"released”.

by Optional tidy selector for grouping variables. Accepts bare column names (e.g.,
by = day_type, by = species), multiple columns, or tidyselect helpers. When
species grouping is used, per-species release rates are estimated.
Two kinds of column are not groupings and are refused: the interview id, as
registered by add_catch(), add_lengths() or add_ages(), which holds one
value per interview and so leaves no within-group variance to estimate; and
columns the package derived rather than the user supplying, such as . angler_effort.
A wildcard selector drops the derived columns silently; asking for one specifi-
cally is an error. A column of your own is never treated as derived, whatever it
is called.

variance Character string specifying variance estimation method. Options: "taylor”
(default), "bootstrap”, or "jackknife".

conf_level Numeric confidence level (default: 0.95).
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use_trips Character string specifying which interviews to include. "complete"” (default)
restricts to completed trips only; "all” uses all interviews including incom-
plete trips. "complete” is the statistically preferred default because incomplete-
trip RPUE underestimates releases when anglers release additional fish after
the interview (Hansen & Van Kirk 2010). "all” remains available for anal-
yses that prefer the larger interview set. When trip_status was not pro-
vided to add_interviews, this argument has no effect. For bus-route designs:
"complete” (default), "incomplete”, or "diagnostic”, matching estimate_harvest_rate;
"all” is not an estimator there, and unrecognised values are an error rather than
a silent fall-through to the complete-trip path.

estimator Character string selecting the rate estimator: "ratio-of-means” (a ratio of to-
tals), "mor" (the mean of per-interview ratios), or "mortr” ("mor" with trunca-
tion made mandatory). Default NULL means "not specified". When use_trips
and estimator are both unspecified and the design was built with add_interviews(interview_type
="roving"), the pair resolves to all-trip truncated MOR; otherwise it resolves
to complete-trip ratio-of-means. Specifying either one suppresses the automatic
routing.
Hoenig et al. (1997) recommend the truncated mean of ratios for a roving sur-
vey because the clerk intercepts trips mid-stream. That argument is about the
interview rather than about which fish are counted, so it applies to this rate ex-
actly as it applies to the catch rate. Bus-route and ice designs return before this
resolution and are unaffected.

truncate_at Numeric minimum trip duration in hours for the mean-of-ratios estimator (de-
fault 9.5, i.e. 30 minutes). Trips shorter than this are discarded before the mean
of ratios is taken. Hoenig et al. (1997) recommend the 30-minute threshold be-
cause the untruncated mean-of-ratios estimator has infinite asymptotic variance:
1/L has infinite expectation as trip length approaches zero. The threshold applies
to elapsed trip duration, not to angler-hours. Set to NULL to disable; the bus-route
path warns when it is disabled there, the standard mean-of-ratios path treats it as
a documented opt-out and is silent, matching estimate_catch_rate. Ignored
under "ratio-of-means”. An interview whose duration is missing cannot be
shown to meet the threshold, so it is excluded and reported separately from the
trips excluded as too short.

missing_sections
Character string controlling behavior when a registered section has no interview
observations. "warn” (default) emits a c1i_warn() and inserts an NA row with
data_available = FALSE. "error" aborts with cl1i_abort (). Ignored for non-
sectioned designs.

targeted Logical. When TRUE (default), all trips are used. When FALSE, the interviews
that recorded none of the species being estimated are excluded before MOR/MORtr
estimation, so the result is the rate among trips that released it rather than the
fishery-wide rate. A cli_warn() names the species and the percentage ex-
cluded, and a separate warning fires when more than 70\ species under targeted
= TRUE (possible mis-specification).
Requires by = species: without one there is no per-species count to test, and
the only available test would be "recorded nothing at all", which is a different
estimand. targeted = FALSE without by = species is an error rather than a
silent no-op (GH #307).
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Ignored for the ratio-of-means estimator, as for estimate_catch_rate().
Note that the estimate_total_x() functions deliberately do not accept it —
see their documentation for why a targeted rate has no matching total.

Details

RPUE is estimated as the ratio of total released fish to total effort (ratio-of-means). Release data
comes from add_catch() records with catch_type = "released”. Interviews with no releases
contribute O to the numerator (zero-fill), ensuring the effort denominator is correct.

Value

non

A creel_estimates S3 object whose method is "ratio-of-means-rpue”, "mean-of-ratios-rpue”
or "mean-of-ratios-truncated-rpue”, with a "-sections” suffix on sectioned designs. Esti-
mates tibble has columns: estimate, se, ci_lower, ci_upper, n (plus any grouping columns). The
estimator component records the estimator as you asked for it, "mortr” included, which method
cannot: it reports mandatory truncation and the default threshold with the same string.

Note

Bus-route designs use a different estimator for each trip type, matching estimate_harvest_rate.
use_trips = "complete” returns the ratio of the two Horvitz-Thompson totals (Jones & Pol-
lock 2012, Eq. 19.5 / Eq. 19.4) and reports method = "ratio-of-means-rpue”; use_trips =
"incomplete” returns the truncated, Hajek-weighted mean of per-angler rates (Hoenig et al. 1997)
and reports method = "mean-of-ratios-rpue”. Both are releases per angler-hour.

When called on a sectioned design, no . lake_total row is produced. Release rates (fish per angler-
hour) are not additive across sections. Lake-wide release rate requires a separate unsectioned call.

This function defaults to using completed-trip interviews only for RPUE estimation (use_trips =
"complete”). Incomplete-trip RPUE may underestimate releases if anglers release additional fish
after the interview (Hansen & Van Kirk 2010), so restricting to completed trips is the statistically
preferred default. Released fish counted at interview time are directly observable, so use_trips =
"all” remains available to include incomplete-trip interviews.

See Also

estimate_harvest_rate for harvest rate, add_catch

Other "Estimation": compare_cpue_estimators(), est_age_distribution(), est_biomass(),
est_compliance(), est_effort_camera_mi(), est_length_distribution(), est_mean_age(),
est_mean_length(), estimate_catch_rate(), estimate_effort(), estimate_effort_aerial_glmm(),
estimate_harvest_rate(),estimate_total_catch(),estimate_total_harvest(), estimate_total_release()

Examples

library(tidycreel)
data(example_calendar)
data(example_counts)
data(example_interviews)
data(example_catch)
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design <- creel_design(example_calendar, date = date, strata = day_type)
design <- add_counts(design, example_counts)
design <- add_interviews(design, example_interviews,

catch = catch_total, effort = hours_fished,

trip_status = trip_status, trip_duration = trip_duration
)
design <- add_catch(design, example_catch,

catch_uid = interview_id,

interview_uid = interview_id,

species = species,

count = count,

catch_type = catch_type

# Overall release rate (all species combined)
rpue <- estimate_release_rate(design)
print(rpue)

# Per-species release rates
rpue_by_species <- estimate_release_rate(design, by = species)
print(rpue_by_species)
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estimate_total_catch  Estimate total catch by combining effort and CPUE

Description

Computes total catch estimates by multiplying effort x CPUE with variance propagation via the
delta method. Requires a creel design with both count data (for effort estimation) and interview

data (for CPUE estimation).

Usage
estimate_total_catch(
design,
by = NULL,
variance = "taylor”,

conf_level = 0.95,

target = c("sampled_days"”, "stratum_total”, "period_total"”),
use_trips = NULL,

estimator = NULL,

truncate_at = 0.5,

aggregate_sections = TRUE,

missing_sections = "warn",

verbose = FALSE,

ci_method = c("delta"”, "bootstrap”),

product_variance = c("goodman”, "first_order"),
ci_type = c("symmetric”, "log"),
missing_rate = c("error”, "exclude")
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Arguments

design A creel_design object with both counts (via add_counts) and interviews (via
add_interviews) attached. Both count and interview survey objects must exist.

by Optional tidy selector for grouping variables. When specified, must match
across both effort and CPUE estimates (same calendar strata or interview vari-
ables). Accepts bare column names, multiple columns, or tidyselect helpers.
Two kinds of column are not groupings and are refused: the interview id reg-
istered by add_catch(), which holds one value per interview and so leaves no
within-group variance to estimate, and columns the package derived rather than
the user supplying, such as .angler_effort. A wildcard selector drops the de-
rived columns silently; naming one is an error. A column of your own is never
treated as derived, whatever it is called.

variance Character string specifying variance estimation method: "taylor" (default), "boot-
strap"”, or "jackknife". Applied to BOTH effort and CPUE estimation, then com-
bined via delta method.

conf_level Numeric confidence level (default: 0.95)

target Character string specifying the effort domain supplied to estimate_effort().
Options are "sampled_days" (default), "stratum_total”, or "period_total”.
This controls which effort domain is multiplied by CPUE so total catch stays
aligned with the requested temporal target. Bus-route and ice designs accept
only "sampled_days”, as estimate_effort() does: they have no calendar ex-
pansion yet (#520).

use_trips Character. Which interviews contribute to CPUE: "complete” uses only com-
pleted trips, "all” includes incomplete ones. Default NULL means "not spec-
ified", which resolves to "complete” — except on a roving design, where it
resolves with estimator as described below. Under ratio-of-means, an in-
complete trip reports catch-so-far against effort-so-far, so "all” biases the rate
downward; under mean-of-ratios that pooling is the intended estimator rather
than a bias.

estimator Character. Rate estimator used for the CPUE component: "ratio-of-means”
(a ratio of totals), "mor"” (mean of per-interview ratios), or "mortr” ("mor”
with truncation made mandatory). Default NULL means "not specified". When
use_trips and estimator are both unspecified and the design was built with
add_interviews(interview_type = "roving"), the pair resolves to all-trip
truncated MOR, matching what estimate_catch_rate() chooses for the same
design; otherwise the pair resolves to complete-trip ratio-of-means. Specifying
either one suppresses the auto-route. Bus-route and ice designs never auto-route
and accept only "ratio-of-means”, because their total is a ratio of Horvitz-
Thompson totals with no mean-of-ratios form.

truncate_at Numeric minimum trip duration in hours for MOR, or NULL to disable trunca-
tion. Default 0.5 (30 minutes) per Hoenig et al. (1997), who recommend the
truncated mean of ratios for the roving catch rate "and hence total catch". Trun-
cation is not a tuning knob: the untruncated mean-of-ratios estimator has infinite
variance. Ignored under ratio-of-means. Requires a trip duration column on the
design; without one a warning is raised and no truncation is applied. An in-
terview whose duration is missing cannot be shown to meet the threshold, so
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it is excluded and reported separately from the trips excluded as too short — a
missing-data loss and a truncation decision are not the same event.

aggregate_sections
Logical. When the design was created with add_sections, should a . lake_total
row be appended that sums the per-section estimates? Default TRUE. Set to
FALSE to return only the per-section rows without the lake total.

missing_sections
Character(1). Action when a registered section is absent from either count data
or interview data: "warn” (default) inserts an NA row with data_available =
FALSE, "error” raises a hard error.

verbose Logical. If TRUE, prints an informational message identifying which estimator
path was used. Default FALSE.

ci_method character. "delta"” (default) returns only delta-method CIs. "bootstrap” ad-
ditionally returns ci_lo_boot/ci_hi_boot using survey bootstrap resampling.
Only applies to bus-route/ice designs.

product_variance

character. Variance formula for the product £ x C'. "goodman” (default) uses
Goodman’s (1960) unbiased estimator E2V ar(C)+C?Var(E)—Var(E)Var(C);
the cross-term is subtracted because substituting estimates for the unknown
means leaves the two-term plug-in biased upward. "first_order” omits it
(classical two-term delta method), which is conservative. Both assume E and C'
are independently estimated. When both components are so imprecise that the
subtraction would give a non-positive variance, the first-order value is used as a
floor.

ci_type character. Shape of the confidence interval. "symmetric” (default) gives the
standard 6 + z - SE interval clamped at zero. "log" applies a log-transform so
the CI stays positive: [fe—=5E/0  §e=SE/],

missing_rate character. What to do when a stratum (or stratum x by cell) has effort but no rate
— no interviews, or only trips the rate cannot use. Its catch is unknown, not zero.
"error" (default) stops and names the cells and their share of effort. "exclude”
reports the total over the covered cells only, warns, gives a by group with no
covered cell an NA row, and records what it left out in excluded_strata on the
result. Not available for bus-route and ice designs, whose totals have no per-
stratum product (GH #373). A cell whose effort is a known zero (estimate and
SE both 0) is not counted as missing: its product is O for any rate. An ungrouped
total on a sectioned design pools one rate across each section’s strata, so an
uncovered stratum there is refused under either setting; use by on the stratum
column to get the covered cells and the "exclude” record.

Details

Total catch is computed as Effort x CPUE. Variance is propagated using the delta method, which
accounts for uncertainty in both estimates. The formula for independent estimates is approximately:

Var(E x C) =~ E? - Var(C) + C* - Var(E)
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Variance is computed via a stratified delta-method sum in compute_stratum_product_sum(), not
via survey: :svycontrast().

Sectioned designs: When add_sections has been called on the design, each section is estimated
independently using its own count survey (via rebuild_counts_survey) and interview survey (via
rebuild_interview_survey). The lake-wide total is the arithmetic sum sum(TC_i), not E_total
* CPUE_pooled. The lake-wide SE adds, to the sections’ own variances, the covariance of their ef-
fort: sections counted on the same days share a day effect, so their effort totals move together. That
termis 2 * sum_h R_ih R_jh Cov(E_ih, E_jh) over pairs of sections and strata, estimated from the
days both sections were counted; sections never counted on the same day add nothing (GH #414).
Rates come from each section’s own interviews and are treated as independent across sections.
Sections declared with add_sections(shared_count_times = TRUE) also add the within-day co-
variance of their counts, the term the effort lake row carries for them.

by = <species> is supported on a sectioned design: catch is apportioned against each section’s
own whole effort, giving one row per section per species. As with any other grouping, the sectioned
result then carries no . lake_total row and no prop_of_lake_total.

Design compatibility requirements:

* Count data must be attached via add_counts() for effort estimation
¢ Interview data must be attached via add_interviews() for CPUE estimation
* Grouped estimation requires identical grouping variables for both estimates

¢ Calendar stratification must be shared between counts and interviews

Value

A creel_estimates S3 object with method = "product-total-catch". The estimator component
records the rate estimator this total is a product of, as you asked for it: method names the prod-
uct form and is the same string whichever estimator produced it. For bus-route and ice designs,
returns a bus-route HT estimate with method = "ht-total-catch" and a "site_contributions" attribute.
For sectioned designs, returns per-section rows plus (by default) a . 1ake_total row. The lake-wide
total is computed as sum(TC_1i) over sections, never as E_total * CPUE_pooled.

For sectioned designs the per-section rows carry prop_of_lake_total, the section’s share of the
lake-wide total, and se_prop_of_lake_total, its standard error. The share is a ratio whose nu-
merator is one of its own denominator’s terms, and whose numerator and denominator are each
products of an effort and a rate estimated from different designs, so the error is derived by delta
method from the same section variances and covariance the . lake_total row’s own standard error
is built from. The . lake_total row reports se_prop_of_lake_total = @: its share of itself is ex-
actly 1 by construction and was never estimated. A section with no data reports NA for both. Neither
column is produced on the grouped path.

Why there is no targeted argument

The rate functions accept targeted = FALSE, which restricts the domain to the interviews that
recorded some of the species being estimated. The totals deliberately do not, because a total is
a rate multiplied by an effort base and the two would no longer describe the same set of trips.

A targeted rate is conditional on having recorded the species; total effort is not. Multiplying one
by the other applies a conditional rate to an unconditional base. On the package’s own example
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data one species’ rate is 0.48 fish/hr over all 50 trips and 2.00 fish/hr over the 12 that caught it, so
expanding the targeted rate by total effort returns roughly 223 fish where 30 were actually caught.

The domain-consistent product — the targeted rate times the effort of the trips that recorded the
species — is well defined in the sample but cannot be expanded: it needs the season-wide effort of
species-catching trips, which no creel design observes.

So a targeted rate is available and a targeted total is not, and that is a property of the estimand
rather than a gap in the implementation (GH #307).

What the pooled total assumes

Effort comes from the counts, so a total can only be broken down by an attribute the counts classify.
When a domain appears in the interviews but not in the counts, the only available total is E_total
rate_pooled, where the pooled rate is a ratio of means weighted by the interview sample’s compo-
sition over that domain. Had the domain been classified in the counts it would be a stratum and the
total would be sum(E_h * rate_h), which is unbiased whatever the interview composition happens
to be.

The two agree only when the interview sample’s effort composition matches the true effort compo-
sition, and interview selection is not proportional to effort by construction of the standard designs.
Access interviews intercept completed trips, over-representing anglers who must return to a fixed
point: Malvestuto (1996) notes that it is “usually impossible to sample all angler types proportional
to their level of effort”, a particular problem for bank anglers who may be “widely dispersed along
the shoreline and not associated with well-defined access sites”. Roving interviews are length-
biased toward longer trips. So the mix differs by design rather than by accident, and where levels
differ in rate the pooled total inherits that difference.

None of this is verifiable from within the data, because the counts carry no composition to com-
pare against. Where it is detectable — the interviews hold an unclassified categorical domain and the
crude rate differs materially across its levels — a warning of class creel_warning_pooled_domain_mix
is raised. It flags a risk, not a defect. Classifying the domain in the count data is what removes the
assumption.

Unit of the total

The reported unit is derived from the two factors, never declared. A total is "fish"” only when
a per-angler-hour rate multiplies an effort in angler-hours; anything else reports NA_character_,
meaning unknown.

Two ways to fail to cancel:

¢ The effort unit is unknown. design$effort_unit is NA whenever add_counts() received
no period_length_col, because a bare count column may be an instantaneous head count or
effort the caller already expanded, and nothing can tell the two apart. Unknown times known
is unknown. Supply period_length_col to make the total’s unit derivable. An aerial design
is the exception: it refuses period_length_col, but h_open is its period length, so its effort
is recorded as angler-hours and its totals are "fish"” (GH #478, #474).

* The denominators disagree. A rate per party-hour times an effort in angler-hours is not a
count of fish. Pass n_anglers to add_interviews() so the rate is per angler-hour.

The estimate itself is unaffected in both cases — only the label changes. Until version 5.2.0 the unit
was the literal "fish"” regardless of either factor (GH #213).
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See Also

estimate_effort, estimate_catch_rate

Other "Estimation": compare_cpue_estimators(), est_age_distribution(), est_biomass(),

est_compliance(), est_effort_camera_mi(), est_length_distribution(), est_mean_age(),
est_mean_length(), estimate_catch_rate(), estimate_effort(), estimate_effort_aerial_glmm(),
estimate_harvest_rate(),estimate_release_rate(), estimate_total_harvest(), estimate_total_release()

Examples

library(tidycreel)
data(example_calendar)
data(example_counts)
data(example_interviews)

# Create design with both counts and interviews
design <- creel_design(example_calendar, date = date, strata = day_type)
design <- add_counts(design, example_counts)
design <- add_interviews(design, example_interviews,
catch = catch_total, effort = hours_fished, n_anglers = n_anglers,
trip_status = trip_status, trip_duration = trip_duration

)

# Estimate total catch
total_catch <- estimate_total_catch(design)
print(total_catch)

# Compare components
effort_est <- estimate_effort(design)
cpue_est <- estimate_catch_rate(design)
# The total is close to, but not exactly, effort times CPUE
c(
total = total_catch$estimates$estimate,
effort_x_cpue = effort_est$estimates$estimate * cpue_est$estimates$estimate

)

# Grouped estimation needs at least 10 interviews per group, so check
# the sample sizes before grouping
table(design$interviews$day_type)

# Verbose dispatch message (shows which estimator was used for bus-route designs)
result_verbose <- estimate_total_catch(design, verbose = TRUE)

estimate_total_harvest
Estimate total harvest by combining effort and HPUE
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Description

Computes total harvest estimates by multiplying effort x HPUE with variance propagation via the
delta method. Requires a creel design with both count data (for effort estimation) and interview
data (for HPUE estimation).

Usage

e€s

timate_total_harvest(
design,

by = NULL,

variance = "taylor”,

conf_level = 0.95,

target = c("sampled_days”, "stratum_total”, "period_total”),
use_trips = NULL,

estimator = NULL,

truncate_at = 0.5,

aggregate_sections = TRUE,

missing_sections = "warn",

ci_method = c("delta”, "bootstrap"”),
product_variance = c("goodman”, "first_order"),
ci_type = c("symmetric”, "log"),

missing_rate = c("error”, "exclude")

Arguments

de

by

va

co

ta

sign A creel_design object with both counts (via add_counts) and interviews (via
add_interviews) attached. Both count and interview survey objects must exist.
Interview data must include harvest column (specified via harvest parameter in
add_interviews).

Optional tidy selector for grouping variables. When specified, must match
across both effort and HPUE estimates (same calendar strata or interview vari-
ables). Accepts bare column names, multiple columns, or tidyselect helpers.

Two kinds of column are not groupings and are refused: the interview id reg-
istered by add_catch(), which holds one value per interview and so leaves no
within-group variance to estimate, and columns the package derived rather than
the user supplying, such as .angler_effort. A wildcard selector drops the de-
rived columns silently; naming one is an error. A column of your own is never
treated as derived, whatever it is called.

riance Character string specifying variance estimation method: "taylor" (default), "boot-
strap”, or "jackknife". Applied to BOTH effort and HPUE estimation, then com-
bined via delta method.

nf_level Numeric confidence level (default: 0.95)

rget Character string specifying the effort domain supplied to estimate_effort().
Options are "sampled_days” (default), "stratum_total”, or "period_total”.
This controls which effort domain is multiplied by HPUE so total harvest stays
aligned with the requested temporal target. Bus-route and ice designs accept
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use_trips

estimator

truncate_at

estimate_total harvest

only "sampled_days”, as estimate_effort() does: they have no calendar ex-
pansion yet (#520).

Character. Which interviews contribute to HPUE. "complete” uses only com-
pleted trips; "all” includes incomplete ones. Default NULL means "not speci-
fied", which resolves to "complete”. An interview taken mid-trip reports the
harvest so far against the effort so far, and the two do not scale together over the
trip, so "all” gives a length-biased rate and a total built from it. Ignored when
the design carries no trip status column.

Since GH #271 a roving design routes to all-trip mean-of-ratios here, as it does
forestimate_total_catch(), because estimate_harvest_rate() gained the
same estimator selection. Both resolve through the same rule, so the total always
agrees with its own rate function.

Character string selecting the rate estimator used for the HPUE component:
"ratio-of-means”, "mor”, or "mortr"”. Default NULL means "not specified";
see estimate_harvest_rate() for how the pair resolves and when the roving
auto-route applies. Bus-route and ice designs accept only "ratio-of-means”,
because their total is a ratio of Horvitz-Thompson totals with no mean-of-ratios
form.

Numeric minimum trip duration in hours for MOR, or NULL to disable trun-
cation. Default 0.5 (30 minutes) per Hoenig et al. (1997). Truncation is not
a tuning knob: the untruncated mean-of-ratios estimator has infinite variance.
Ignored under ratio-of-means.

aggregate_sections

Logical. When the design was created with add_sections, should a . 1ake_total
row be appended that sums the per-section estimates? Default TRUE. Set to
FALSE to return only the per-section rows without the lake total.

missing_sections

ci_method

Character(1). Action when a registered section is absent from either count data
or interview data: "warn” (default) inserts an NA row with data_available =
FALSE, "error"” raises a hard error.

character. "delta” (default) returns only delta-method CIs. "bootstrap” ad-
ditionally returns ci_lo_boot/ci_hi_boot using survey bootstrap resampling.
Only applies to bus-route/ice designs.

product_variance

ci_type

missing_rate

character. Variance formula for the product £ x H. "goodman” (default) uses
Goodman’s (1960) unbiased estimator E*Var(H)+H?*Var(E)—Var(E)Var(H);
"first_order"” omits the cross-term, which is conservative. Both assume F
and H are independently estimated. When both components are so imprecise
that the subtraction would give a non-positive variance, the first-order value is
used as a floor.

character. Shape of the confidence interval. "symmetric"” (default) gives 6+ 2
SE clamped at zero. "log" applies a log-transform for a strictly positive CI.

character. What to do when a stratum (or stratum x by cell) has effort but no
rate — no interviews, or only trips the rate cannot use. Its harvest is unknown,
not zero. "error"” (default) stops and names the cells and their share of effort.
"exclude" reports the total over the covered cells only, warns, gives a by group
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with no covered cell an NA row, and records what it left out in excluded_strata
on the result. Not available for bus-route and ice designs, whose totals have no
per-stratum product (GH #373). A cell whose effort is a known zero (estimate
and SE both 0) is not counted as missing: its product is 0 for any rate. An
ungrouped total on a sectioned design pools one rate across each section’s strata,
so an uncovered stratum there is refused under either setting; use by on the
stratum column to get the covered cells and the "exclude” record.

Details

Total harvest is computed as Effort x HPUE. Variance is propagated using the delta method, which
accounts for uncertainty in both estimates. The formula for independent estimates is approximately:

Var(E x H) =~ E*-Var(H) + H*> - Var(E)

Variance is computed via a stratified delta-method sum in compute_stratum_product_sum(), not
via survey: :svycontrast().

Sectioned designs: When add_sections has been called on the design, each section is estimated
independently. The lake-wide total is sum(TH_1i), not E_total * HPUE_pooled. The lake-wide SE
adds, to the sections’ own variances, the covariance of their effort: sections counted on the same
days share a day effect, so their effort totals move together. That term is 2 * sum_h R_ih R_jh
Cov(E_ih, E_jh) over pairs of sections and strata, estimated from the days both sections were
counted; sections never counted on the same day add nothing (GH #414). Rates come from each
section’s own interviews and are treated as independent across sections. Sections declared with
add_sections(shared_count_times = TRUE) also add the within-day covariance of their counts,
the term the effort lake row carries for them.

by = <species> is supported on a sectioned design: harvest is apportioned against each section’s
own whole effort, giving one row per section per species. As with any other grouping, the sectioned
result then carries no . lake_total row and no prop_of_lake_total.

Design compatibility requirements:

¢ Count data must be attached via add_counts() for effort estimation

* Interview data must be attached via add_interviews() for HPUE estimation
* Harvest column must be specified in add_interviews (harvest parameter)

* Grouped estimation requires identical grouping variables for both estimates

e Calendar stratification must be shared between counts and interviews

Value

A creel_estimates S3 object with method = "product-total-harvest". The estimator component
records the rate estimator this total is a product of, as you asked for it: method names the product
form and is the same string whichever estimator produced it. For bus-route and ice designs, returns
a bus-route HT estimate with method = "ht-total-harvest" and a "site_contributions" attribute.

For sectioned designs the per-section rows carry prop_of_lake_total, the section’s share of the
lake-wide total, and se_prop_of_lake_total, its standard error. The share is a ratio whose nu-
merator is one of its own denominator’s terms, and whose numerator and denominator are each
products of an effort and a rate estimated from different designs, so the error is derived by delta
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method from the same section variances and covariance the . lake_total row’s own standard error
is built from. The . lake_total row reports se_prop_of_lake_total = @: its share of itself is ex-
actly 1 by construction and was never estimated. A section with no data reports NA for both. Neither
column is produced on the grouped path.

Why there is no targeted argument

The rate functions accept targeted = FALSE, which restricts the domain to the interviews that
recorded some of the species being estimated. The totals deliberately do not, because a total is
a rate multiplied by an effort base and the two would no longer describe the same set of trips.

A targeted rate is conditional on having recorded the species; total effort is not. Multiplying one
by the other applies a conditional rate to an unconditional base. On the package’s own example
data one species’ rate is 0.48 fish/hr over all 50 trips and 2.00 fish/hr over the 12 that caught it, so
expanding the targeted rate by total effort returns roughly 223 fish where 30 were actually caught.

The domain-consistent product — the targeted rate times the effort of the trips that recorded the
species — is well defined in the sample but cannot be expanded: it needs the season-wide effort of
species-catching trips, which no creel design observes.

So a targeted rate is available and a targeted total is not, and that is a property of the estimand
rather than a gap in the implementation (GH #307).

What the pooled total assumes

Effort comes from the counts, so a total can only be broken down by an attribute the counts classify.
When a domain appears in the interviews but not in the counts, the only available total is E_total *
rate_pooled, where the pooled rate is a ratio of means weighted by the interview sample’s compo-
sition over that domain. Had the domain been classified in the counts it would be a stratum and the
total would be sum(E_h * rate_h), which is unbiased whatever the interview composition happens
to be.

The two agree only when the interview sample’s effort composition matches the true effort compo-
sition, and interview selection is not proportional to effort by construction of the standard designs.
Access interviews intercept completed trips, over-representing anglers who must return to a fixed
point: Malvestuto (1996) notes that it is “usually impossible to sample all angler types proportional
to their level of effort”, a particular problem for bank anglers who may be “widely dispersed along
the shoreline and not associated with well-defined access sites”. Roving interviews are length-
biased toward longer trips. So the mix differs by design rather than by accident, and where levels
differ in rate the pooled total inherits that difference.

None of this is verifiable from within the data, because the counts carry no composition to com-
pare against. Where it is detectable — the interviews hold an unclassified categorical domain and the
crude rate differs materially across its levels —a warning of class creel_warning_pooled_domain_mix
is raised. It flags a risk, not a defect. Classifying the domain in the count data is what removes the
assumption.

Unit of the total

The reported unit is derived from the two factors, never declared. A total is "fish"” only when
a per-angler-hour rate multiplies an effort in angler-hours; anything else reports NA_character_,
meaning unknown.

Two ways to fail to cancel:
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¢ The effort unit is unknown. design$effort_unit is NA whenever add_counts() received
no period_length_col, because a bare count column may be an instantaneous head count or
effort the caller already expanded, and nothing can tell the two apart. Unknown times known
is unknown. Supply period_length_col to make the total’s unit derivable. An aerial design
is the exception: it refuses period_length_col, but h_open is its period length, so its effort
is recorded as angler-hours and its totals are "fish"” (GH #478, #474).

* The denominators disagree. A rate per party-hour times an effort in angler-hours is not a
count of fish. Pass n_anglers to add_interviews() so the rate is per angler-hour.

The estimate itself is unaffected in both cases — only the label changes. Until version 5.2.0 the unit
was the literal "fish" regardless of either factor (GH #213).

See Also

estimate_effort, estimate_harvest_rate, estimate_total_catch

Other "Estimation": compare_cpue_estimators(), est_age_distribution(), est_biomass(),
est_compliance(),est_effort_camera_mi(),est_length_distribution(), est_mean_age(),
est_mean_length(), estimate_catch_rate(), estimate_effort(), estimate_effort_aerial_glmm(),
estimate_harvest_rate(), estimate_release_rate(),estimate_total_catch(),estimate_total_release()

Examples

library(tidycreel)
data(example_calendar)
data(example_counts)
data(example_interviews)

# Create design with both counts and interviews including harvest
design <- creel_design(example_calendar, date = date, strata = day_type)
design <- add_counts(design, example_counts)
design <- add_interviews(design, example_interviews,
catch = catch_total, harvest = catch_kept, effort = hours_fished,
n_anglers = n_anglers,
trip_status = trip_status, trip_duration = trip_duration

)

# Estimate total harvest
total_harvest <- estimate_total_harvest(design)
print(total_harvest)

# Compare components
effort_est <- estimate_effort(design)
hpue_est <- estimate_harvest_rate(design)
# The total is close to, but not exactly, effort times HPUE
c(
total = total_harvest$estimates$estimate,
effort_x_hpue = effort_est$estimates$estimate * hpue_est$estimates$estimate

)

# Grouped estimation needs at least 10 interviews per group, so check
# the sample sizes before grouping
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table(design$interviews$day_type)

estimate_total_release

Estimate total extrapolated release by combining effort and release
rate

Description

Computes total release estimates by multiplying effort x RPUE with variance propagation via the
delta method. Requires a creel design with count data (for effort estimation), interview data (for
effort), and catch data (via add_catch) containing released records.

Usage

es

timate_total_release(
design,

by = NULL,

variance = "taylor",

conf_level = 0.95,

target = c("sampled_days"”, "stratum_total”, "period_total"”),
use_trips = NULL,

estimator = NULL,

truncate_at = 0.5,

aggregate_sections = TRUE,

missing_sections = "warn",
product_variance = c("goodman"”, "first_order”),
ci_type = c("symmetric”, "log"),
missing_rate = c("error”, "exclude")
)
Arguments
design A creel_design object with counts (via add_counts), interviews (via add_interviews),
and catch data (via add_catch) attached. Catch data must include records with
catch_type = "released”.
by Optional tidy selector for grouping variables. Accepts bare column names (e.g.,

by = day_type, by = species), multiple columns, or tidyselect helpers. Two
kinds of column are not groupings and are refused: the interview id registered
by add_catch(), which holds one value per interview and so leaves no within-
group variance to estimate, and columns the package derived rather than the
user supplying, such as .angler_effort. A wildcard selector drops the derived
columns silently; naming one is an error. A column of your own is never treated
as derived, whatever it is called.
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variance Character string specifying variance estimation method: "taylor" (default), "boot-
strap", or "jackknife". Applied to BOTH effort and release rate estimation, then
combined via delta method.

conf_level Numeric confidence level (default: 0.95).

target Character string specifying the effort domain supplied to estimate_effort().
Options are "sampled_days” (default), "stratum_total”, or "period_total".
This controls which effort domain is multiplied by release rate so total release
stays aligned with the requested temporal target. Bus-route and ice designs ac-
cept only "sampled_days”, as estimate_effort() does: they have no calen-
dar expansion yet (#520).

use_trips Character. Which interviews contribute to RPUE. "complete” uses only com-
pleted trips; "all” includes incomplete ones. Default NULL means "not spec-
ified", which resolves to "complete”. An interview taken mid-trip reports the
releases so far against the effort so far, and the two do not scale together over the
trip, so "all” gives a length-biased rate and a total built from it. Ignored when
the design carries no trip status column.
Since GH #271 a roving design routes to all-trip mean-of-ratios here, as it does
forestimate_total_catch(), because estimate_release_rate() gained the
same estimator selection. Both resolve through the same rule, so the total always
agrees with its own rate function.

estimator Character string selecting the rate estimator used for the RPUE component:
"ratio-of-means”, "mor"”, or "mortr"”. Default NULL means "not specified";
see estimate_release_rate() for how the pair resolves and when the roving
auto-route applies. Bus-route and ice designs accept only "ratio-of-means”,
because their total is a ratio of Horvitz-Thompson totals with no mean-of-ratios
form.

truncate_at Numeric minimum trip duration in hours for MOR, or NULL to disable trun-
cation. Default 0.5 (30 minutes) per Hoenig et al. (1997). Truncation is not
a tuning knob: the untruncated mean-of-ratios estimator has infinite variance.
Ignored under ratio-of-means.

aggregate_sections
Logical. When the design was created with add_sections, should a . lake_total
row be appended that sums the per-section estimates? Default TRUE. Set to
FALSE to return only the per-section rows without the lake total.

missing_sections
Character(1). Action when a registered section is absent from either count data
or interview data: "warn” (default) inserts an NA row with data_available =
FALSE, "error" raises a hard error.

product_variance
character. Variance formula for the product £ x R. "goodman” (default) uses
Goodman’s (1960) unbiased estimator E2V ar(R)+R2Var(E)—Var(E)Var(R);
"first_order” omits the cross-term, which is conservative. Both assume F
and R are independently estimated. When both components are so imprecise
that the subtraction would give a non-positive variance, the first-order value is
used as a floor.

ci_type character. Shape of the confidence interval. "symmetric” (default) gives O+z-
SE clamped at zero. "log" applies a log-transform for a strictly positive CL.
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missing_rate character. What to do when a stratum (or stratum x by cell) has effort but no rate
— no interviews, or only trips the rate cannot use. Its released catch is unknown,
not zero. "error” (default) stops and names the cells and their share of effort.
"exclude" reports the total over the covered cells only, warns, gives a by group
with no covered cell an NA row, and records what it left out in excluded_strata
on the result. Not available for bus-route and ice designs, whose totals have no
per-stratum product (GH #373). A cell whose effort is a known zero (estimate
and SE both 0) is not counted as missing: its product is O for any rate. An
ungrouped total on a sectioned design pools one rate across each section’s strata,
so an uncovered stratum there is refused under either setting; use by on the
stratum column to get the covered cells and the "exclude” record.

Details

Total release is computed as Effort x RPUE. Variance is propagated using the delta method: Var(E
x R) = E*2 * Var(R) + R"2 * Var(E).

Sectioned designs: When add_sections has been called on the design, each section is estimated
independently. The lake-wide total is sum(TR_1i), not E_total * RPUE_pooled. The lake-wide SE
adds, to the sections’ own variances, the covariance of their effort: sections counted on the same
days share a day effect, so their effort totals move together. That term is 2 * sum_h R_ih R_jh
Cov(E_ih, E_jh) over pairs of sections and strata, estimated from the days both sections were
counted; sections never counted on the same day add nothing (GH #414). Rates come from each
section’s own interviews and are treated as independent across sections. Sections declared with
add_sections(shared_count_times = TRUE) also add the within-day covariance of their counts,
the term the effort lake row carries for them.

by = <species> is supported on a sectioned design: release is apportioned against each section’s
own whole effort, giving one row per section per species. As with any other grouping, the sectioned
result then carries no . lake_total row and no prop_of_lake_total.

Value

A creel_estimates S3 object with method = "product-total-release”. The estimator component
records the rate estimator this total is a product of, as you asked for it: method names the product
form and is the same string whichever estimator produced it. Estimates tibble has columns: esti-
mate, se, ci_lower, ci_upper, n (plus any grouping columns). For bus-route and ice designs, returns
a bus-route HT estimate with method = "ht-total-release" and a "site_contributions" attribute.

For sectioned designs the per-section rows carry prop_of_lake_total, the section’s share of the
lake-wide total, and se_prop_of_lake_total, its standard error. The share is a ratio whose nu-
merator is one of its own denominator’s terms, and whose numerator and denominator are each
products of an effort and a rate estimated from different designs, so the error is derived by delta
method from the same section variances and covariance the . lake_total row’s own standard error
is built from. The . lake_total row reports se_prop_of_lake_total = @: its share of itself is ex-
actly 1 by construction and was never estimated. A section with no data reports NA for both. Neither
column is produced on the grouped path.
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Why there is no targeted argument

The rate functions accept targeted = FALSE, which restricts the domain to the interviews that
recorded some of the species being estimated. The totals deliberately do not, because a total is
a rate multiplied by an effort base and the two would no longer describe the same set of trips.

A targeted rate is conditional on having recorded the species; total effort is not. Multiplying one
by the other applies a conditional rate to an unconditional base. On the package’s own example
data one species’ rate is 0.48 fish/hr over all 50 trips and 2.00 fish/hr over the 12 that caught it, so
expanding the targeted rate by total effort returns roughly 223 fish where 30 were actually caught.

The domain-consistent product — the targeted rate times the effort of the trips that recorded the
species — is well defined in the sample but cannot be expanded: it needs the season-wide effort of
species-catching trips, which no creel design observes.

So a targeted rate is available and a targeted total is not, and that is a property of the estimand
rather than a gap in the implementation (GH #307).

What the pooled total assumes

Effort comes from the counts, so a total can only be broken down by an attribute the counts classify.
When a domain appears in the interviews but not in the counts, the only available total is E_total *
rate_pooled, where the pooled rate is a ratio of means weighted by the interview sample’s compo-
sition over that domain. Had the domain been classified in the counts it would be a stratum and the
total would be sum(E_h * rate_h), which is unbiased whatever the interview composition happens
to be.

The two agree only when the interview sample’s effort composition matches the true effort compo-
sition, and interview selection is not proportional to effort by construction of the standard designs.
Access interviews intercept completed trips, over-representing anglers who must return to a fixed
point: Malvestuto (1996) notes that it is “usually impossible to sample all angler types proportional
to their level of effort”, a particular problem for bank anglers who may be “widely dispersed along
the shoreline and not associated with well-defined access sites”. Roving interviews are length-
biased toward longer trips. So the mix differs by design rather than by accident, and where levels
differ in rate the pooled total inherits that difference.

None of this is verifiable from within the data, because the counts carry no composition to com-
pare against. Where it is detectable — the interviews hold an unclassified categorical domain and the
crude rate differs materially across its levels —a warning of class creel_warning_pooled_domain_mix
is raised. It flags a risk, not a defect. Classifying the domain in the count data is what removes the
assumption.

Unit of the total

The reported unit is derived from the two factors, never declared. A total is "fish"” only when
a per-angler-hour rate multiplies an effort in angler-hours; anything else reports NA_character_,
meaning unknown.

Two ways to fail to cancel:

¢ The effort unit is unknown. design$effort_unit is NA whenever add_counts() received
no period_length_col, because a bare count column may be an instantaneous head count or
effort the caller already expanded, and nothing can tell the two apart. Unknown times known
is unknown. Supply period_length_col to make the total’s unit derivable. An aerial design



152 example_aerial_counts

is the exception: it refuses period_length_col, but h_open is its period length, so its effort
is recorded as angler-hours and its totals are "fish" (GH #478, #474).

* The denominators disagree. A rate per party-hour times an effort in angler-hours is not a
count of fish. Pass n_anglers to add_interviews() so the rate is per angler-hour.

The estimate itself is unaffected in both cases — only the label changes. Until version 5.2.0 the unit
was the literal "fish” regardless of either factor (GH #213).

See Also

estimate_total_harvest, estimate_release_rate, add_catch

Other "Estimation": compare_cpue_estimators(), est_age_distribution(), est_biomass(),
est_compliance(), est_effort_camera_mi(), est_length_distribution(), est_mean_age(),
est_mean_length(), estimate_catch_rate(), estimate_effort(), estimate_effort_aerial_glmm(),
estimate_harvest_rate(),estimate_release_rate(), estimate_total_catch(), estimate_total_harvest()

Examples

library(tidycreel)
data(example_calendar)
data(example_counts)
data(example_interviews)
data(example_catch)

design <- creel_design(example_calendar, date = date, strata = day_type)
design <- add_counts(design, example_counts)
design <- add_interviews(design, example_interviews,
catch = catch_total, effort = hours_fished, n_anglers = n_anglers,
trip_status = trip_status, trip_duration = trip_duration
)
design <- add_catch(design, example_catch,
catch_uid = interview_id, interview_uid = interview_id,
species = species, count = count, catch_type = catch_type

)

# Total releases (all species combined)
total_rel <- estimate_total_release(design)
print(total_rel)

# Total releases by species
total_rel_sp <- estimate_total_release(design, by = species)
print(total_rel_sp)

example_aerial_counts Example aerial angler count dataset
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Description

A dataset of instantaneous angler counts from aerial overflights of a Nebraska reservoir, used to
demonstrate aerial survey effort estimation. Contains 16 rows representing one overflight per sam-
pling day across an 8-week summer season (June-July 2024). Weekday and weekend counts vary
realistically to produce non-trivial between-day variance in the effort estimate.

Usage

example_aerial_counts

Format
A data frame with 16 rows and 3 variables:

date Survey date (Date class), June-July 2024.
day_type Day type stratum: "weekday” or "weekend".

n_anglers Instantaneous angler count from one aerial overflight (integer). Weekday counts range
15-40; weekend counts range 40-80.

Source

Simulated for package documentation.

See Also

example_aerial_interviews for matching interview data, creel_design(), add_counts(), estimate_effort()

Other "Example Datasets": creel_counts_toy, creel_interviews_toy, example_aerial_glmm_counts,
example_aerial_interviews, example_ages, example_calendar, example_camera_counts, example_camera_interv:
example_camera_timestamps, example_catch, example_counts, example_ice_interviews, example_ice_sampling_1
example_interviews, example_lengths, example_roving_interviews, example_season_calendar,
example_season_counts, example_season_interviews, example_sections_calendar, example_sections_counts,
example_sections_interviews

Examples

data(example_aerial_counts)
head(example_aerial_counts)

# Build a calendar from count dates and construct an aerial design
aerial_cal <- data.frame(
date = example_aerial_counts$date,
day_type = example_aerial_counts$day_type,
stringsAsFactors = FALSE
)
design <- creel_design(
aerial_cal,

date = date,
strata = day_type,
survey_type = "aerial”,

visibility_correction = "none",
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angler_ratio = 1,
angler_ratio_se = 0,
h_open = 14

)

print(design)

example_aerial_glmm_counts
Example multi-flight aerial count data for GLMM effort estimation

Description

Simulated instantaneous angler counts from aerial overflights of a Nebraska reservoir, designed to
demonstrate GLMM-based effort estimation following Askey (2018). Contains 48 rows: 12 survey
days with 4 overflights per day at fixed hours (07:00, 10:00, 13:00, 16:00). Counts follow a diurnal
curve (low at dawn, peak mid-morning, lower in afternoon) with day-level Poisson variability and
a day random intercept.

Usage

example_aerial_glmm_counts

Format

A data frame with 48 rows and 4 columns:

date Survey date (Date class), 12 days spaced 3 days apart starting 2024-06-03.
day_type Day type stratum: "weekday” or "weekend"”, derived from the calendar date.

n_anglers Instantaneous angler count from one aerial overflight (integer). Follows a diurnal curve
with day-level random effects.

time_of_flight Hour of the aerial overflight (numeric). One of 7.0, 10.0, 13.0, or 16.0.

Source

Simulated data following Askey (2018) NAJFM doi:10.1002/nafm.10010.

References

Askey, PJ., Ward, H., Godin, T., Boucher, M., and Northrup, S. (2018). Angler effort estimates
from instantaneous aerial counts: use of high-frequency time-lapse camera data to inform model-
based estimators. North American Journal of Fisheries Management, 38, 194-209. doi:10.1002/
nafm.10010


https://doi.org/10.1002/nafm.10010
https://doi.org/10.1002/nafm.10010
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See Also

example_aerial_counts for the simple single-flight dataset, estimate_effort_aerial_glmm() for
the GLMM-based estimator, creel_design(), add_counts()

Other "Example Datasets": creel_counts_toy, creel_interviews_toy, example_aerial_counts,
example_aerial_interviews, example_ages, example_calendar, example_camera_counts, example_camera_interv:
example_camera_timestamps, example_catch, example_counts, example_ice_interviews, example_ice_sampling_1
example_interviews, example_lengths, example_roving_interviews, example_season_calendar,
example_season_counts, example_season_interviews, example_sections_calendar, example_sections_counts,
example_sections_interviews

Examples

data(example_aerial_glmm_counts)
head(example_aerial_glmm_counts)

# The workflow below fits a GLMM, so it needs lme4 (a Suggests).

if (rlang::is_installed("1lme4")) {

# Build an aerial design and estimate effort with GLMM correction

aerial_cal <- data.frame(
date = unique(example_aerial_glmm_counts$date),
day_type = unique(example_aerial_glmm_counts[, c("date”, "day_type"”)])[["day_type”1],
stringsAsFactors = FALSE

)

design <- creel_design(
aerial_cal,
date = date,
strata = day_type,
survey_type = "aerial”,
visibility_correction = "none”,

angler_ratio = 1,

angler_ratio_se = 0,

h_open = 14
)
design <- add_counts(design, example_aerial_glmm_counts, count_col = n_anglers)
result <- estimate_effort_aerial_glmm(design, time_col = time_of_flight)
print(result)
3

example_aerial_interviews
Example angler interview data for aerial creel survey

Description

Angler interview data for an aerial creel survey at a Nebraska reservoir. Contains 48 interviews
across 16 sampling days in June-July 2024, with 3 interviews per sampling day. Anglers target
walleye and bass. All interviews are complete trips. Dates match example_aerial_counts.
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Usage

example_aerial_interviews

Format
A data frame with 48 rows and 9 variables:

date Interview date (Date class), June-July 2024.
day_type Day type stratum: "weekday” or "weekend".
trip_status Trip completion status: "complete” for all 48 interviews.

hours_fished Numeric hours the party fished (range 1.0-5.0): the effort term of the catch rate in
estimate_catch_rate. Aerial effort itself comes from the counts, not from these hours.

walleye_catch Integer total walleye caught (kept + released).
walleye_kept Integer walleye harvested; always <= walleye_catch.
bass_catch Integer total bass caught (kept + released).

bass_kept Integer bass harvested; always <= bass_catch.

n_anglers Integer number of anglers in the party (1-4). Pass it to add_interviews() so the catch
rate is per angler-hour, the unit of aerial effort.

Source

Simulated for package documentation.

See Also

example_aerial_counts for matching count data, creel_design(), add_interviews(), estimate_catch_rate(),
estimate_total_catch()

Other "Example Datasets": creel_counts_toy, creel_interviews_toy, example_aerial_counts,
example_aerial_glmm_counts, example_ages, example_calendar, example_camera_counts,
example_camera_interviews, example_camera_timestamps, example_catch, example_counts,
example_ice_interviews, example_ice_sampling_frame, example_interviews, example_lengths,
example_roving_interviews, example_season_calendar, example_season_counts, example_season_interviews,
example_sections_calendar, example_sections_counts, example_sections_interviews

Examples

data(example_aerial_counts)
data(example_aerial_interviews)

# Build an aerial design and add interview data
aerial_cal <- data.frame(
date = example_aerial_counts$date,
day_type = example_aerial_counts$day_type,
stringsAsFactors = FALSE
)
design <- creel_design(
aerial_cal,
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date = date,
strata = day_type,
survey_type = "aerial”,
visibility_correction = "none"”,
angler_ratio = 1,
angler_ratio_se = 0,
h_open = 14
)
design <- add_counts(design, example_aerial_counts)
design <- add_interviews(
design,
example_aerial_interviews,
catch = walleye_catch,
effort = hours_fished,
trip_status = trip_status,
n_anglers = n_anglers
)

estimate_catch_rate(design)

example_ages Example fish age data for creel estimation

Description

A small set of individual fish age records (one row per aged fish) linked to example_interviews.
Suitable for use with add_ages.

Usage

example_ages

Format
A data frame with 18 rows and 4 columns:
interview_id Integer interview identifier. Foreign key to example_interviews$interview_id.
species Character. Species name: "walleye”, "bass”, or "panfish”.

age Integer. Estimated age in years (0-6). Each row is a single aged fish.

age_type Character. Fish fate: "harvest"” or "release”.

Source

Simulated data for package examples.
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See Also

example_interviews, example_lengths, add_ages

Other "Example Datasets": creel_counts_toy, creel_interviews_toy, example_aerial_counts,
example_aerial_glmm_counts, example_aerial_interviews, example_calendar, example_camera_counts,
example_camera_interviews, example_camera_timestamps, example_catch, example_counts,
example_ice_interviews, example_ice_sampling_frame, example_interviews, example_lengths,
example_roving_interviews, example_season_calendar, example_season_counts, example_season_interviews,
example_sections_calendar, example_sections_counts, example_sections_interviews

Examples

data(example_calendar)
data(example_interviews)
data(example_ages)

design <- creel_design(example_calendar, date = date, strata = day_type)
design <- add_interviews(design, example_interviews,
catch = catch_total, effort = hours_fished, harvest = catch_kept,
trip_status = trip_status, trip_duration = trip_duration
)
design <- add_ages(design, example_ages,
age_uid = interview_id,
interview_uid = interview_id,
species = species,
age = age,
age_type = age_type
)
print(design)

example_calendar Example calendar data for creel survey

Description

A sample survey calendar dataset demonstrating the structure required for creel_design(). Con-
tains 14 days (June 1-14, 2024) with weekday/weekend strata, representing a two-week survey
period.

Usage

example_calendar

Format
A data frame with 14 rows and 2 columns:

date Survey date (Date class), June 1-14, 2024
day_type Day type stratum: "weekday" or "weekend"
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Source

Simulated data for package examples

See Also

example_counts for matching count data, creel_design() to create a design from calendar data

Other "Example Datasets": creel_counts_toy, creel_interviews_toy, example_aerial_counts,
example_aerial_glmm_counts, example_aerial_interviews, example_ages, example_camera_counts,
example_camera_interviews, example_camera_timestamps, example_catch, example_counts,
example_ice_interviews, example_ice_sampling_frame, example_interviews, example_lengths,
example_roving_interviews, example_season_calendar, example_season_counts, example_season_interviews,
example_sections_calendar, example_sections_counts, example_sections_interviews

Examples

# Load and inspect
data(example_calendar)
head(example_calendar)

# Create a creel design
design <- creel_design(example_calendar, date = date, strata = day_type)
print(design)

example_camera_counts Example camera counts dataset (counter mode)

Description

A dataset of daily ingress counts from a remote camera at a boat launch. Contains 10 rows
covering non-consecutive sampling days in June 2024. Includes one row with camera_status
= "battery_failure” and ingress_count = NA demonstrating informative gap handling.

Usage

example_camera_counts

Format

A data frame with 10 rows and 4 variables:

date Survey date (Date class), non-consecutive days in June 2024.
day_type Day type stratum: "weekday” or "weekend".
ingress_count Daily ingress angler count (integer). NA when the camera was not operational.

camera_status Camera operational status. One of "operational”, "battery_failure"”, "memory_full”
or "occlusion”.

s
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Source

Simulated for package documentation.

See Also

example_camera_timestamps, example_camera_interviews, creel_design(), add_counts()

Other "Example Datasets": creel_counts_toy, creel_interviews_toy, example_aerial_counts,
example_aerial_glmm_counts, example_aerial_interviews, example_ages, example_calendar,
example_camera_interviews, example_camera_timestamps, example_catch, example_counts,
example_ice_interviews, example_ice_sampling_frame, example_interviews, example_lengths,
example_roving_interviews, example_season_calendar, example_season_counts, example_season_interviews,
example_sections_calendar, example_sections_counts, example_sections_interviews

Examples

data(example_camera_counts)
head(example_camera_counts)

# Filter to operational rows before adding to a camera design. The
# calendar takes the data's day types (Friday counts as weekend here).

cam_cal <- unique(example_camera_counts[, c("date”, "day_type”)])
design <- creel_design(
cam_cal,
date = date, strata = day_type,
survey_type = "camera”,
camera_mode = "counter”
)
counts_clean <- subset(example_camera_counts, camera_status == "operational”)

design <- suppressWarnings(add_counts(design, counts_clean))

example_camera_interviews
Example interview data for camera-monitored creel survey

Description

Angler interview data for a summer creel survey at a camera-monitored boat launch. Contains 40
interviews across 8 sampling days in June 2024, targeting walleye and bass. All interviews are
complete trips. Dates match the date range in example_camera_counts.

Usage

example_camera_interviews
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Format
A data frame with 40 rows and 8 variables:

date Interview date (Date class), June 2024.

day_type Day type stratum: "weekday” or "weekend".

trip_status Trip completion status: "complete” for all 40 interviews.
hours_fished Numeric fishing effort in hours (range 0.5-5.0).
walleye Integer total walleye caught (kept + released).

walleye_kept Integer walleye harvested; always <= walleye.

bass Integer total bass caught (kept + released).

bass_kept Integer bass harvested; always <= bass.

Source

Simulated for package documentation.

See Also

example_camera_counts, example_camera_timestamps, add_interviews(), estimate_catch_rate(),
estimate_total_catch()

Other "Example Datasets": creel_counts_toy, creel_interviews_toy, example_aerial_counts,
example_aerial_glmm_counts, example_aerial_interviews, example_ages, example_calendar,
example_camera_counts, example_camera_timestamps, example_catch, example_counts, example_ice_interviews,
example_ice_sampling_frame, example_interviews, example_lengths, example_roving_interviews,
example_season_calendar, example_season_counts, example_season_interviews, example_sections_calendar,
example_sections_counts, example_sections_interviews

Examples

data(example_camera_counts)
data(example_camera_interviews)

# Build a calendar that spans all camera dataset dates. The data count
# Friday as weekend, so the calendar does too (ISO day 5-7, any locale).
cam_dates <- sort(unique(c(
example_camera_counts$date,
example_camera_interviews$date
)D))
cam_cal <- data.frame(
date = cam_dates,
day_type = ifelse(
format(cam_dates, "%u") %in% c("5", "6", "7"),
"weekend"”, "weekday"
),
stringsAsFactors = FALSE
)
design <- creel_design(
cam_cal,
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date = date, strata = day_type,

survey_type = "camera”,
camera_mode = "counter”
counts_clean <- subset(example_camera_counts, camera_status == "operational”)

design <- suppressWarnings(add_counts(design, counts_clean))
design <- suppressWarnings(add_interviews(
design, example_camera_interviews,
catch = walleye, effort = hours_fished, trip_status = trip_status

))

suppressWarnings(estimate_catch_rate(design))

example_camera_timestamps
Example camera timestamps dataset (ingress-egress mode)

Description

A dataset of raw ingress and egress timestamps recorded by a remote camera at a boat launch.
Contains 14 rows spanning 4 sampling days in June 2024 (3-4 anglers per day). Suitable for use with
preprocess_camera_timestamps. One row has a trip duration greater than 8 hours (an unusually
long fishing day); all other durations are between 1.5 and 5.5 hours.

Usage

example_camera_timestamps

Format

A data frame with 14 rows and 4 variables:

date Survey date (Date class), June 2024.
day_type Day type stratum: "weekday" or "weekend".
ingress_time Angler arrival time (POSIXct, America/Chicago timezone).

egress_time Angler departure time (POSIXct, America/Chicago timezone). Always later than
ingress_time.

Source

Simulated for package documentation.
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See Also

example_camera_counts, example_camera_interviews, preprocess_camera_timestamps()

Other "Example Datasets": creel_counts_toy, creel_interviews_toy, example_aerial_counts,
example_aerial_glmm_counts, example_aerial_interviews, example_ages, example_calendar,
example_camera_counts, example_camera_interviews, example_catch, example_counts, example_ice_interviews,
example_ice_sampling_frame, example_interviews, example_lengths, example_roving_interviews,
example_season_calendar, example_season_counts, example_season_interviews, example_sections_calendar,
example_sections_counts, example_sections_interviews

Examples

data(example_camera_timestamps)
head(example_camera_timestamps)

# Preprocess to daily effort hours
daily_effort <- preprocess_camera_timestamps(
example_camera_timestamps,
date_col = date,
ingress_col = ingress_time,
egress_col = egress_time
)
head(daily_effort)

example_catch Example species catch data for creel survey

Description

Long-format species-level catch data linked to example_interviews. Contains catch, harvest, and
release counts per species per interview for 12 of the 22 interviews. Interviews with zero total catch
have no rows in this dataset (zero-catch anglers are represented by absence).

Usage

example_catch

Format

A data frame with columns:

interview_id Integer, foreign key to example_interviews$interview_id
species Character species name: "walleye”, "bass”, or "panfish”
count Integer fish count for this species and catch type

catch_type Character catch disposition: "caught” (total observed), "harvested” (kept), or "released”
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Source

Simulated data for package examples

See Also

example_interviews for the corresponding interview-level data, prep_interview_catch() to stan-
dardize species catch, and add_catch() to attach species catch to a design

Other "Example Datasets": creel_counts_toy, creel_interviews_toy, example_aerial_counts,
example_aerial_glmm_counts, example_aerial_interviews, example_ages, example_calendar,
example_camera_counts, example_camera_interviews, example_camera_timestamps, example_counts,
example_ice_interviews, example_ice_sampling_frame, example_interviews, example_lengths,
example_roving_interviews, example_season_calendar, example_season_counts, example_season_interviews,
example_sections_calendar, example_sections_counts, example_sections_interviews

Examples

data(example_calendar)
data(example_interviews)
data(example_catch)

design <- creel_design(example_calendar, date = date, strata = day_type)
interviews_ready <- prep_interviews_trips(
example_interviews,
date = date,
interview_uid = interview_id,
effort_hours = hours_fished,
trip_status = trip_status,
trip_duration = trip_duration,
catch_total = catch_total,
harvest_total = catch_kept
)
design <- add_interviews(design, interviews_ready,
catch = catch_total,
effort = effort_hours,
harvest = harvest_total,
trip_status = trip_status,
trip_duration = trip_duration

catch_ready <- prep_interview_catch(example_catch,
interview_uid = interview_id,
species = species,
count = count,
catch_type = catch_type

)

design <- add_catch(design, catch_ready,
catch_uid = interview_uid,
interview_uid = interview_uid,
species = species,
count = count,
catch_type = catch_type
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)
print(design)

example_counts Example count data for creel survey

Description
Sample daily effort observations matching example_calendar. One row per survey date, suitable for
use with add_counts() and estimate_effort().

Usage

example_counts

Format

A data frame with 14 rows and 3 columns:

date Survey date (Date class), matching example_calendar dates
day_type Day type stratum: "weekday" or "weekend", matching calendar

effort_hours Numeric angler-hours observed on the survey date

Details

The effort column holds angler-hours, not raw angler counts. Pass it through prep_counts_daily_effort()
before add_counts(), as in the example, so it is expanded as daily effort. Given to add_counts()

directly it is treated as an instantaneous count, and estimate_effort() warns that no count period

length was supplied.

Source

Simulated data for package examples

See Also

example_calendar for matching calendar data, add_counts() to attach counts to a design

Other "Example Datasets": creel_counts_toy, creel_interviews_toy, example_aerial_counts,
example_aerial_glmm_counts, example_aerial_interviews, example_ages, example_calendar,
example_camera_counts, example_camera_interviews, example_camera_timestamps, example_catch,
example_ice_interviews, example_ice_sampling_frame, example_interviews, example_lengths,
example_roving_interviews, example_season_calendar, example_season_counts, example_season_interviews,
example_sections_calendar, example_sections_counts, example_sections_interviews
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Examples

# Load and use with a creel design
data(example_calendar)
data(example_counts)

design <- creel_design(example_calendar, date = date, strata = day_type)
counts <- prep_counts_daily_effort(example_counts,
date = date, strata = day_type, daily_effort = effort_hours
)
design <- add_counts(design, counts)
result <- estimate_effort(design)
print(result)

example_ice_interviews
Example interview data for ice fishing creel survey

Description

Angler interview data for an ice fishing creel survey at Lake McConaughy, Nebraska. Contains
72 interviews across 12 sampling days in January-February 2024. Anglers fish from both open-air
setups and enclosed dark-house shelters, targeting walleye and yellow perch. Dates match exam-
ple_ice_sampling_frame.

Usage

example_ice_interviews

Format
A data frame with 72 rows and 12 columns:

date Interview date (Date class), matching example_ice_sampling_frame

n_counted Integer total number of angler parties counted at the access point during the sampling
period

n_interviewed Integer number of parties actually interviewed; always <= n_counted
hours_on_ice Numeric hours the angler party was physically on the ice (total time-on-ice effort)

active_fishing_hours Numeric hours spent actively fishing, excluding travel, setup, and breaks;
always <= hours_on_ice

walleye_catch Integer total walleye caught (kept + released)
perch_catch Integer total yellow perch caught (kept + released)
walleye_kept Integer walleye harvested; always <= walleye_catch
perch_kept Integer yellow perch harvested; always <= perch_catch

trip_status Character trip completion status: "complete” or "incomplete”
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shelter_mode Character shelter type used by the angler party: "open” (no shelter) or "dark_house”
(enclosed shelter). Used to stratify effort estimates by shelter type.

n_anglers Integer number of anglers in the party (1-4). Pass it to add_interviews() so effort is
in angler-hours rather than party-hours.

Source

Simulated data based on Nebraska ice fishing survey protocols.

See Also

example_ice_sampling_frame for the matching sampling frame, creel_design(), add_interviews(),
estimate_effort()

Other "Example Datasets": creel_counts_toy, creel_interviews_toy, example_aerial_counts,
example_aerial_glmm_counts, example_aerial_interviews, example_ages, example_calendar,
example_camera_counts, example_camera_interviews, example_camera_timestamps, example_catch,
example_counts, example_ice_sampling_frame, example_interviews, example_lengths, example_roving_intervie
example_season_calendar, example_season_counts, example_season_interviews, example_sections_calendar,
example_sections_counts, example_sections_interviews

Examples

data(example_ice_sampling_frame)
data(example_ice_interviews)

# Build an ice fishing design with scalar period sampling probability
design <- creel_design(

example_ice_sampling_frame,

date = date,

strata = day_type,

survey_type = "ice"”,
effort_type = "time_on_ice”,
p_period = 0.5

)

design <- suppressMessages(add_interviews(
design,
example_ice_interviews,
catch = walleye_catch,
effort = hours_on_ice,
harvest = walleye_kept,
trip_status = trip_status,
n_counted = n_counted,
n_interviewed = n_interviewed,
n_anglers = n_anglers

))

estimate_effort(design)
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example_ice_sampling_frame
Example sampling frame for ice fishing creel survey

Description

A minimal sampling frame for a Nebraska ice fishing creel survey at Lake McConaughy. Contains
12 weekend sampling days across January-February 2024. Ice fishing surveys are a degenerate bus-
route design where all access points are sampled with certainty (p_site = 1.0), so only the period
sampling probability (p_period) is specified.

Usage

example_ice_sampling_frame

Format
A data frame with 12 rows and 3 columns:

date Survey date (Date class), January-February 2024
day_type Day type stratum: "weekday” or "weekend”

p_period Numeric period sampling probability in (@, 1]. The probability that a given period is
included in the sample.

Source

Simulated data based on Nebraska ice fishing survey protocols.

See Also

example_ice_interviews for matching interview data, creel_design() for ice survey design con-
struction

Other "Example Datasets": creel_counts_toy, creel_interviews_toy, example_aerial_counts,
example_aerial_glmm_counts, example_aerial_interviews, example_ages, example_calendar,
example_camera_counts, example_camera_interviews, example_camera_timestamps, example_catch,
example_counts, example_ice_interviews, example_interviews, example_lengths, example_roving_interviews,
example_season_calendar, example_season_counts, example_season_interviews, example_sections_calendar,
example_sections_counts, example_sections_interviews

Examples

data(example_ice_sampling_frame)
head(example_ice_sampling_frame)

# Build an ice fishing design with scalar period sampling probability
design <- creel_design(
example_ice_sampling_frame,
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date = date,
strata = day_type,

survey_type = "ice",
effort_type = "time_on_ice”,
p_period = 0.5
)
print(design)
example_interviews Example interview data for creel survey
Description

Sample angler interview data demonstrating the structure required for add_interviews(). Con-
tains 22 interviews from June 1-14, 2024, matching the example_calendar date range. Each row
represents one angler interview with catch, harvest, effort, trip metadata, and extended interview
attributes added in v0.5.0.

Usage

example_interviews

Format

A data frame with 22 rows and 12 columns:

date Interview date (Date class), matching example_calendar dates
hours_fished Numeric fishing effort in hours

catch_total Integer total fish caught (kept + released)

catch_kept Integer fish kept (harvest), always <= catch_total

trip_status Character trip completion status ("complete” or "incomplete")
trip_duration Numeric trip duration in hours

interview_id Integer interview identifier (1 to 22), primary join key for add_catch() and future
species-level data functions

angler_type Angler party type: "bank” or "boat”

angler_method Fishing method: "bait"”, "artificial”, or "fly"
species_sought Primary target species: "walleye"”, "bass”, or "panfish”
n_anglers Integer number of anglers in party (1 to 4)

refused Logical flag indicating a refused interview (FALSE for all 22 accepted interviews)

Source

Simulated data for package examples
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See Also

example_calendar for matching calendar data, example_catch for species-level catch data, prep_interviews_trips()
to standardize interview rows, add_interviews() to attach interviews to a design

Other "Example Datasets": creel_counts_toy, creel_interviews_toy, example_aerial_counts,
example_aerial_glmm_counts, example_aerial_interviews, example_ages, example_calendar,
example_camera_counts, example_camera_interviews, example_camera_timestamps, example_catch,
example_counts, example_ice_interviews, example_ice_sampling_frame, example_lengths,
example_roving_interviews, example_season_calendar, example_season_counts, example_season_interviews,
example_sections_calendar, example_sections_counts, example_sections_interviews

Examples

# Load and use with a creel design
data(example_calendar)
data(example_interviews)

design <- creel_design(example_calendar, date = date, strata = day_type)

interviews_ready <- prep_interviews_trips(
example_interviews,
date = date,
interview_uid = interview_id,
effort_hours = hours_fished,
trip_status = trip_status,
trip_duration = trip_duration,
catch_total = catch_total,
harvest_total = catch_kept,
angler_type = angler_type,
angler_method = angler_method,
species_sought = species_sought,
n_anglers = n_anglers,
refused = refused

design <- add_interviews(design, interviews_ready,
catch = catch_total,
effort = effort_hours,
harvest = harvest_total,
trip_status = trip_status,
trip_duration = trip_duration,
angler_type = angler_type,
angler_method = angler_method,
species_sought = species_sought,
n_anglers = n_anglers,
refused = refused

)

print(design)
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example_lengths Example fish length data for creel survey

Description

Mixed-format length data containing individual harvest measurements (numeric, in mm) and binned
release counts (character bin labels) linked to example_interviews. Suitable for use with add_lengths.

Usage

example_lengths

Format
A data frame with 20 rows and 5 columns:

interview_id Integer interview identifier. Foreign key to example_interviews$interview_id.
species Character. Species name: "walleye”, "bass"”, or "panfish”.

length Character. For harvest rows, a numeric length in mm (stored as character due to mixed
column). For release rows, a bin label such as "300-350".

length_type Character. Measurement fate: "harvest” or "release”.

count Integer. NA_integer_ for harvest rows (individual measurements); positive integer count
for release rows (binned format).

Source

Simulated data for package examples.

See Also

example_interviews, example_catch, add_lengths

Other "Example Datasets": creel_counts_toy, creel_interviews_toy, example_aerial_counts,
example_aerial_glmm_counts, example_aerial_interviews, example_ages, example_calendar,
example_camera_counts, example_camera_interviews, example_camera_timestamps, example_catch,
example_counts, example_ice_interviews, example_ice_sampling_frame, example_interviews,
example_roving_interviews, example_season_calendar, example_season_counts, example_season_interviews,
example_sections_calendar, example_sections_counts, example_sections_interviews

Examples

data(example_calendar)
data(example_interviews)
data(example_lengths)

design <- creel_design(example_calendar, date = date, strata = day_type)
design <- add_interviews(design, example_interviews,
catch = catch_total, effort = hours_fished, harvest = catch_kept,
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trip_status = trip_status, trip_duration = trip_duration
)
design <- add_lengths(design, example_lengths,
length_uid = interview_id,
interview_uid = interview_id,
species = species,
length = length,
length_type = length_type,
count = count,
release_format = "binned”
)
print(design)

example_roving_interviews
Example roving interviews for a creel survey

Description

Roving interviews from the 36 sampled days in example_season_calendar, one row per angling
party. A roving clerk meets parties while they fish, so every trip is incomplete: hours_fished and
catch_total are the hours fished and the fish caught so far. Pair with example_season_counts for
effort.

Usage

example_roving_interviews

Format
A data frame with 212 rows and 8 columns:

date Interview date (Date class), a sampled day in the calendar
day_type Day type stratum: "weekday" or "weekend"
interview_id Integer interview identifier, 1 to 212

trip_status Always "incomplete”

hours_fished Hours the party had fished when interviewed
n_anglers Integer number of anglers in the party

catch_total Integer fish caught so far, kept and released

catch_kept Integer fish kept so far, never more than catch_total

Details

The parties were simulated so that the true catch rate is known: 0.22 fish per angler-hour. A party’s
chance of being met is proportional to its trip length, it is met at a random point in its trip, and its
catch so far accrues at the true rate over the time fished so far. Parties that had fished less than 15
minutes were not interviewed.
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Source

Simulated with a fixed seed; see data-raw/example_roving_interviews.R in the package source.

See Also

example_season_interviews for access interviews on the same days, vignette("instantaneous-counts”)

Other "Example Datasets": creel_counts_toy, creel_interviews_toy, example_aerial_counts,
example_aerial_glmm_counts, example_aerial_interviews, example_ages, example_calendar,
example_camera_counts, example_camera_interviews, example_camera_timestamps, example_catch,
example_counts, example_ice_interviews, example_ice_sampling_frame, example_interviews,
example_lengths, example_season_calendar, example_season_counts, example_season_interviews,
example_sections_calendar, example_sections_counts, example_sections_interviews

Examples

data(example_season_calendar)
data(example_season_counts)
data(example_roving_interviews)

design <- creel_design(example_season_calendar, date = date, strata = day_type)
design <- add_counts(design, example_season_counts,
count_col = total_anglers, period_length_col = daylight_hours
)
design <- add_interviews(design, example_roving_interviews,
catch = catch_total, harvest = catch_kept, effort = hours_fished,
trip_status = trip_status, trip_duration = hours_fished,
n_anglers = n_anglers, interview_type = "roving”
)

estimate_catch_rate(design)

example_season_calendar
Example season calendar for a creel survey

Description

The calendar of one simulated 120-day open-water season, May 1 to August 28, 2024, used by
vignette("tidycreel”). Days are stratified into weekdays and weekends by the real day of the
week. The clerk sampled 36 of the 120 days, so estimates of the season total expand the sampled
days to every day in the calendar.

Usage

example_season_calendar
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Format

A data frame with 120 rows and 3 columns:

date Calendar date (Date class)
day_type Day type stratum: "weekday" or "weekend"

sampled Logical: TRUE on the 36 days with counts and interviews

Source

Simulated with simulate_creel_data() and a fixed seed; see data-raw/example_season.R in
the package source.

See Also

example_season_counts, example_season_interviews

Other "Example Datasets": creel_counts_toy, creel_interviews_toy, example_aerial_counts,
example_aerial_glmm_counts, example_aerial_interviews, example_ages, example_calendar,
example_camera_counts, example_camera_interviews, example_camera_timestamps, example_catch,
example_counts, example_ice_interviews, example_ice_sampling_frame, example_interviews,
example_lengths, example_roving_interviews, example_season_counts, example_season_interviews,
example_sections_calendar, example_sections_counts, example_sections_interviews

Examples

data(example_season_calendar)
table(example_season_calendar$day_type, example_season_calendar$sampled)

design <- creel_design(example_season_calendar, date = date, strata = day_type)
design

example_season_counts Example season counts for a creel survey

Description

One instantaneous angler count on each of the 36 sampled days in example_season_calendar. Each
count stands for the whole 14-hour fishing day, so daylight_hours is the length of the period it
represents. Pass it to add_counts() as period_length_col: effort is then the count times the
period length, in angler-hours.

Usage

example_season_counts
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Format
A data frame with 36 rows and 4 columns:

date Survey date (Date class), a sampled day in the calendar
day_type Day type stratum: "weekday" or "weekend"
total_anglers Integer number of anglers counted

daylight_hours Hours in the fishing day the count represents (14)

Source

Simulated with simulate_creel_data() and a fixed seed; see data-raw/example_season.R in
the package source.

See Also

example_season_calendar, example_season_interviews

Other "Example Datasets": creel_counts_toy, creel_interviews_toy, example_aerial_counts,
example_aerial_glmm_counts, example_aerial_interviews, example_ages, example_calendar,
example_camera_counts, example_camera_interviews, example_camera_timestamps, example_catch,
example_counts, example_ice_interviews, example_ice_sampling_frame, example_interviews,
example_lengths, example_roving_interviews, example_season_calendar, example_season_interviews,
example_sections_calendar, example_sections_counts, example_sections_interviews

Examples

data(example_season_calendar)
data(example_season_counts)

design <- creel_design(example_season_calendar, date = date, strata = day_type)
design <- add_counts(design, example_season_counts,

count_col = total_anglers, period_length_col = daylight_hours
)

estimate_effort(design, target = "period_total”)

example_season_interviews
Example season interviews for a creel survey

Description

Access-point interviews from the 36 sampled days in example_season_calendar, one row per an-
gling party. Most parties had finished fishing (complete trips); about a quarter were still fishing
when interviewed (incomplete trips). Most parties caught nothing, as on most real fisheries.

Usage

example_season_interviews
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Format

A data frame with 231 rows and 8 columns:

date Interview date (Date class), a sampled day in the calendar
day_type Day type stratum: "weekday" or "weekend"
interview_id Integer interview identifier, 1 to 231

trip_status "complete" or "incomplete”

hours_fished Hours the party had fished when interviewed: the whole trip if complete, the time so
far if incomplete

n_anglers Integer number of anglers in the party
catch_total Integer fish caught by the party, kept and released
catch_kept Integer fish kept (harvest), never more than catch_total

Source

Simulated with simulate_creel_data() and a fixed seed; see data-raw/example_season.R in
the package source.

See Also

example_season_calendar, example_season_counts

Other "Example Datasets": creel_counts_toy, creel_interviews_toy, example_aerial_counts,
example_aerial_glmm_counts, example_aerial_interviews, example_ages, example_calendar,
example_camera_counts, example_camera_interviews, example_camera_timestamps, example_catch,
example_counts, example_ice_interviews, example_ice_sampling_frame, example_interviews,
example_lengths, example_roving_interviews, example_season_calendar, example_season_counts,
example_sections_calendar, example_sections_counts, example_sections_interviews

Examples

data(example_season_calendar)
data(example_season_counts)
data(example_season_interviews)

design <- creel_design(example_season_calendar, date = date, strata = day_type)
design <- add_counts(design, example_season_counts,
count_col = total_anglers, period_length_col = daylight_hours
)
design <- add_interviews(design, example_season_interviews,
catch = catch_total, harvest = catch_kept, effort = hours_fished,
trip_status = trip_status, n_anglers = n_anglers
)

estimate_total_catch(design, target = "period_total"”)
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example_sections_calendar
Example calendar for spatially stratified creel survey

Description

A 12-day survey calendar used to demonstrate the spatially stratified workflow with add_sections().
Contains 6 weekdays and 6 weekends from June 2024. Matches the date range of example_sections_counts
and example_sections_interviews.

Usage

example_sections_calendar

Format
A data frame with 12 rows and 2 columns:

date Survey date (Date class), June 2024
day_type Day type stratum: "weekday” or "weekend"

Source

Simulated data for package examples

See Also

example_sections_counts, example_sections_interviews, add_sections(), creel_design()

Other "Example Datasets": creel_counts_toy, creel_interviews_toy, example_aerial_counts,
example_aerial_glmm_counts, example_aerial_interviews, example_ages, example_calendar,
example_camera_counts, example_camera_interviews, example_camera_timestamps, example_catch,
example_counts, example_ice_interviews, example_ice_sampling_frame, example_interviews,
example_lengths, example_roving_interviews, example_season_calendar, example_season_counts,
example_season_interviews, example_sections_counts, example_sections_interviews

Examples

data(example_sections_calendar)
head(example_sections_calendar)

design <- creel_design(example_sections_calendar, date = date, strata = day_type)
print(design)
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example_sections_counts
Example effort counts for spatially stratified creel survey

Description

Daily effort observations for a 3-section lake (North, Central, South) covering 12 survey dates. Each
section has one row per date (36 rows total). Effort varies materially by section: Central has the
highest angler traffic, South the lowest. Use with add_sections() and add_counts().

Usage

example_sections_counts

Format

A data frame with 36 rows and 4 columns:

date Survey date (Date class), matching example_sections_calendar
day_type Day type stratum: "weekday” or "weekend”
section Section identifier: "North”, "Central”, or "South”

effort_hours Numeric angler-hours observed on the section for that date

Details

As with example_counts, the effort column holds angler-hours rather than raw angler counts; see
that dataset for why the distinction matters to estimate_effort(). Pass it through prep_counts_daily_effort()
with section = section, as in the example, so it is attached as effort.

Source

Simulated data for package examples

See Also

example_sections_calendar, example_sections_interviews, add_counts(), add_sections(), estimate_effort()

Other "Example Datasets": creel_counts_toy, creel_interviews_toy, example_aerial_counts,
example_aerial_glmm_counts, example_aerial_interviews, example_ages, example_calendar,
example_camera_counts, example_camera_interviews, example_camera_timestamps, example_catch,
example_counts, example_ice_interviews, example_ice_sampling_frame, example_interviews,
example_lengths, example_roving_interviews, example_season_calendar, example_season_counts,
example_season_interviews, example_sections_calendar, example_sections_interviews
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Examples

data(example_sections_calendar)
data(example_sections_counts)

sections_df <- data.frame(
section = c("North”, "Central”, "South"”),
stringsAsFactors = FALSE
)
design <- creel_design(example_sections_calendar, date = date, strata = day_type)
design <- add_sections(design, sections_df, section_col = section)
# effort_hours is already effort per section-day: mark it as such
counts <- prep_counts_daily_effort(example_sections_counts,
date = date, strata = day_type, daily_effort = effort_hours,
section = section
)
design <- add_counts(design, counts)
estimate_effort(design)

example_sections_interviews
Example interview data for spatially stratified creel survey

Description

Angler interview data for a 3-section lake (North, Central, South) with 9 interviews per section
(27 total). Catch rates differ materially across sections: South has approximately 2.5x the catch
rate of North, making this dataset suitable for demonstrating spatially stratified estimation. The
catch_kept column enables estimate_total_harvest() in addition to estimate_catch_rate()
and estimate_total_catch().

Usage

example_sections_interviews

Format
A data frame with 27 rows and 9 columns:

date Interview date (Date class), matching example_sections_calendar
day_type Day type stratum: "weekday” or "weekend"

section Section identifier: "North”, "Central”, or "South”

catch_total Integer total fish caught per interview

catch_kept Integer fish harvested (kept); always <= catch_total
hours_fished Numeric fishing effort in hours

trip_status Character trip completion status; "complete” for all 27 interviews
trip_duration Numeric trip duration in hours

interview_id Integer interview identifier (1 to 27)
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Source

Simulated data for package examples

See Also

example_sections_calendar, example_sections_counts, add_interviews(), estimate_catch_rate(),
estimate_total_catch()

Other "Example Datasets": creel_counts_toy, creel_interviews_toy, example_aerial_counts,
example_aerial_glmm_counts, example_aerial_interviews, example_ages, example_calendar,
example_camera_counts, example_camera_interviews, example_camera_timestamps, example_catch,
example_counts, example_ice_interviews, example_ice_sampling_frame, example_interviews,
example_lengths, example_roving_interviews, example_season_calendar, example_season_counts,
example_season_interviews, example_sections_calendar, example_sections_counts

Examples

data(example_sections_calendar)
data(example_sections_counts)
data(example_sections_interviews)

sections_df <- data.frame(
section = c(”"North”, "Central”, "South"),
stringsAsFactors = FALSE
)
design <- creel_design(example_sections_calendar, date = date, strata = day_type)
design <- add_sections(design, sections_df, section_col = section)
# effort_hours is already effort per section-day: mark it as such
counts <- prep_counts_daily_effort(example_sections_counts,
date = date, strata = day_type, daily_effort = effort_hours,
section = section
)
design <- add_counts(design, counts)
design <- suppressWarnings(add_interviews(design, example_sections_interviews,
catch = catch_total, effort = hours_fished,
harvest = catch_kept,
trip_status = trip_status, trip_duration = trip_duration
))

estimate_total_catch(design, aggregate_sections = TRUE)

flag_outliers Flag outliers in a creel interview data column

Description

flag_outliers() identifies extreme values in a numeric column of a data frame using Tukey’s
IQR fence method. Flagged rows are annotated with is_outlier, outlier_reason, fence_low,
and fence_high columns. A cli summary of flagged rows is emitted.
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Usage

flag_outliers(data, col, k = 1.5, na.rm = TRUE)

Arguments

data A data. frame containing the column to check.

col Bare column name (unquoted) to check for outliers.

k Numeric IQR multiplier (default: 1.5). Larger values produce wider fences and
fewer flags. Tukey’s standard values are 1.5 (mild outliers) and 3.0 (extreme
outliers).

na.rm Logical. Remove NA values before computing quantiles (default: TRUE).

Details

Method: Tukey’s IQR fence.
fence_low = Q1 — k X IQR

fence_high = Q3 + k X IQR

Values below fence_low or above fence_high are flagged. When n < 4, there is insufficient data
to estimate the IQR reliably; fences are set to NA and no rows are flagged.

Value
The input data with four additional columns appended:

is_outlier Logical — TRUE if the row is outside the fence.

outlier_reason Character — brief description of why it is flagged (e.g. "above fence_high
(23.5)"), or "" if not flagged.

fence_low Numeric — lower fence value (same for all rows). NA when n < 4.
fence_high Numeric — upper fence value (same for all rows). NA when n < 4.
See Also

add_interviews(), estimate_catch_rate()

Other "Reporting & Diagnostics": adjust_nonresponse(), as_tibble.creel_estimates(), check_completeness(),
compare_variance(), season_summary(), standardize_species(), summarize_boat_composition(),
summarize_by_angler_type(), summarize_by_county(), summarize_by_day_type(), summarize_by_method(),
summarize_by_species_sought(), summarize_by_trip_length(), summarize_by_zip(), summarize_cws_rates(),
summarize_hws_rates(), summarize_length_freq(), summarize_refusals(), summarize_successful_parties(),
summarize_trips(), summary.creel_estimates(), tidy.creel_estimates(), validate_creel_data(),
validate_design(), validate_incomplete_trips(), validation_report(),write_estimates()
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Examples

df <- data.frame(
interview_id = 1:8,
effort = c(1.0, 1.5, 2.0, 1.8, 1.2, 1.9, 2.1, 15.0)

)
flag_outliers(df, col = effort)

format.creel_design

format.creel_completeness_report
Format creel_completeness_report for printing

Description

Format creel_completeness_report for printing

Usage
## S3 method for class 'creel_completeness_report'
format(x, ...)
Arguments
X A creel_completeness_report object
Additional arguments (currently ignored)
Value

Character vector with formatted output

format.creel_design Format a creel_design object

Description

Format a creel_design object

Usage
## S3 method for class 'creel_design'
format(x, ...)

Arguments
X A creel_design object

Additional arguments (ignored)
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Value

A character vector with the formatted output

format.creel_design_report
Format creel_design_report for printing

Description

Format creel_design_report for printing

Usage
## S3 method for class 'creel_design_report'
format(x, ...)
Arguments
X A creel_design_report object
Additional arguments (currently ignored)
Value

Character vector with formatted output

format.creel_estimates
Format creel_estimates for printing

Description

Format creel_estimates for printing

Usage
## S3 method for class 'creel_estimates'
format(x, ...)
Arguments
X A creel_estimates object
Additional arguments (currently ignored)
Value

Character vector with formatted output



184 format.creel_estimates_mor

format.creel_estimates_diagnostic
Format creel_estimates_diagnostic for printing

Description

Format creel_estimates_diagnostic for printing

Usage
## S3 method for class 'creel_estimates_diagnostic'
format(x, ...)

Arguments
X A creel_estimates_diagnostic object

Additional arguments (currently ignored)

Value

Character vector with formatted output

format.creel_estimates_mor
Format creel_estimates_mor for printing

Description

Format creel_estimates_mor for printing

Usage
## S3 method for class 'creel_estimates_mor'
format(x, ...)

Arguments
X A creel_estimates_mor object

Additional arguments (currently ignored)

Value

Character vector with formatted output
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format.creel_schedule Format a creel_schedule for console printing

Description

Produces a human-readable ASCII monthly calendar grid for a creel_schedule object. Each
sampled date shows the day-type abbreviation (and circuit for bus-route schedules); non-sampled
dates show only the day number.

Usage
## S3 method for class 'creel_schedule'’
format(x, ...)

Arguments
X A creel_schedule object.

Currently unused.

Value

A character vector, one element per output line.

format.creel_schema Format method for creel_schema

Description

Format method for creel_schema

Usage
## S3 method for class 'creel_schema'
format(x, ...)
Arguments
X A creel_schema object.
Ignored.
Value

A character vector of formatted lines.
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format.creel_tost_validation

format.creel_season_summary
Format a creel_season_summary object

Description

Format a creel_season_summary object

Usage
## S3 method for class 'creel_season_summary'
format(x, ...)

Arguments
X A creel_season_summary object.

Additional arguments (unused).

Value

A character vector.

format.creel_tost_validation
Format creel_tost_validation for printing

Description

Format creel_tost_validation for printing

Usage
## S3 method for class 'creel_tost_validation'
format(x, ...)

Arguments
X A creel_tost_validation object

Additional arguments (currently ignored)

Value

Character vector with formatted output
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format.creel_validation
Format creel_validation for printing

Description

Format creel_validation for printing

Usage
## S3 method for class 'creel_validation'
format(x, ...)
Arguments
X A creel_validation object
Additional arguments (currently ignored)
Value

Character vector with formatted output

generate_bus_schedule Generate a bus-route sampling frame

Description

Converts a creel schedule calendar and circuit definitions into a sampling frame tibble with inclusion_prob
and p_period columns ready for creel_design(survey_type = "bus_route”).

Inclusion probability formula: inclusion_prob = p_site * p_period where p_period = crew /
n_circuits.

n_circuits is the number of distinct circuit values in sampling_frame (or 1 when circuit is
NULL). crew is the number of field crews deployed simultaneously.

Usage

generate_bus_schedule(
schedule,
sampling_frame,
site,
p_site,
circuit = NULL,
crew,
seed = NULL
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Arguments

schedule A creel_schedule tibble from generate_schedule(). Currently unused in
computation but required to ensure the caller has built a valid schedule before
constructing the sampling frame.

sampling_frame A data frame with site and p_site columns (and optionally circuit).

site Column in sampling_frame giving site identifiers (tidy selector: bare name,
quoted string, or tidyselect helper).

p_site Column in sampling_frame giving per-site selection probability within the cir-
cuit. Values must sum to 1.0 per circuit (tolerance 1e-6).

circuit Optional column giving circuit assignment. If NULL, all sites are treated as a
single circuit.

crew Integer scalar: number of crews in the field simultaneously.

seed Optional integer seed (reserved for future randomised designs; currently unused
as the function is deterministic).

Value

A tibble: sampling_frame columns plus p_period and inclusion_prob. inclusion_prob =
p_site * p_period.

See Also

Other "Scheduling": attach_count_times(), daylight_shifts(), generate_count_times(),
generate_progressive_start(), generate_schedule(), new_creel_schedule(), read_schedule(),
validate_creel_schedule(), write_schedule()

Examples

sched <- generate_schedule(

start_date = "2024-06-01",
end_date = "2024-06-14",
n_periods =1,
sampling_rate = c(weekday = 0.3, weekend = 0.6),
seed = 42
)
frame <- data.frame(
site = c("A", "B", "C"),

p_site = c(0.4, 0.3, 0.3),
stringsAsFactors = FALSE
)

generate_bus_schedule(sched, frame, site = site, p_site = p_site, crew = 2)
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generate_count_times  Generate within-day count time windows

Description

Generates count time windows for a creel survey day using one of three strategies: random (strat-
ified random placement within equal-width strata), systematic (random start in first stratum with
fixed spacing thereafter, preferred per Pollock et al. 1994 and Colorado CPW 2012), or fixed (user-
supplied non-overlapping windows).

Usage

generate_count_times(
start_time = NULL,
end_time = NULL,
strategy,
n_windows = NULL,
window_size = NULL,
min_gap = NULL,
fixed_windows = NULL,

seed = NULL
)
Arguments

start_time Character. Survey-day start time in "HH:MM" format. Required for strategy =
"random” and "systematic"”.

end_time Character. Survey-day end time in "HH:MM" format. Required for strategy
= "random” and "systematic”. Must be after start_time; for a night that
crosses midnight, use attach_count_times() on a schedule built with generate_schedule(day_start
=).

strategy Character scalar. One of "random”, "systematic”, or "fixed".

n_windows Positive integer. Number of count time windows. Required for strategy =
"random” and "systematic"”. The total span (end_time - start_time in min-
utes) must be evenly divisible by n_windows.

window_size Positive integer. Duration of each count window in minutes. Required for
strategy = "random” and "systematic”.

min_gap Non-negative integer, minutes. Required for strategy = "random” and "systematic”.

window_size + min_gap must not exceed the stratum width (total_span / n_windows).
With "systematic” every gap is then at least min_gap. With "random” it is

only this fit check: each count’s start is drawn uniformly over its whole stratum,

without holding back room for the gap (which would leave parts of the span

no count could reach), so neighbouring counts can be closer than min_gap (but

never so close that their slots overlap). Use "systematic” when spacing must

be guaranteed.
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fixed_windows A data frame with start_time and end_time columns (character "HH:MM").
Required for strategy = "fixed"”. Windows must be non-overlapping.

seed Integer seed for reproducible window placement. Passed towithr: :with_seed().
Applies to "random” and "systematic” strategies. Has no effect for "fixed"
strategy.
Details

Output is a creel_schedule data frame compatible with write_schedule().

The start of each window is the count instant: crews count at the start of the slot, and window_size
is how long the count keeps them busy. Starts are drawn over the whole of each stratum, so every
minute of the span is close to equally likely to be counted. One crew cannot run two counts at once,
so a random draw whose slots overlap is redrawn (delaying the second count instead would move
its instant and bias effort); this makes instants just after a stratum boundary slightly less likely than
elsewhere. Systematic starts never overlap. A start late in the last stratum makes the last slot end
after the span, which is fine: the count instant is inside it. Before #432 starts were drawn only where
the whole slot fitted, so the last window_size minutes of each stratum were never counted.

Random strategy: Each of the n_windows strata of equal length k = total_span / n_windows re-
ceives one window with a uniformly random start within [stratum_start, stratum_start + k).

Systematic strategy (recommended): A single random start t1 is drawn from [start_min, start_min + k);
all subsequent windows begin at t1+ (i-1) *kfori = 1, ..., n_windows. This is the design
described in Pollock et al. (1994) and recommended by Colorado CPW (2012).

Fixed strategy: Windows are taken exactly as supplied after sorting by start time. Overlapping
windows trigger an error.

Value

A creel_schedule data frame with columns:

e start_time (character "HH:MM"): Window start time.
¢ end_time (character "HH:MM"): Window end time.

* window_id (integer, 1-based, ordered by start time): Window index.

See Also

Other "Scheduling": attach_count_times(), daylight_shifts(), generate_bus_schedule(),
generate_progressive_start(), generate_schedule(), new_creel_schedule(), read_schedule(),
validate_creel_schedule(), write_schedule()

Examples

# Random strategy
generate_count_times(
start_time = "06:00", end_time
strategy = "random”, n_windows
seed = 42

"14:00",
4, window_size = 30, min_gap = 10,
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# Systematic strategy (preferred; Pollock et al. 1994)
generate_count_times(

start_time = "06:00", end_time = "14:00",

strategy = "systematic”, n_windows = 4, window_size = 30, min_gap = 10,

seed = 42
)

# Fixed strategy
fw <- data.frame(

start_time = c("07:00", "09:00", "11:00"),

end_time = c("07:30", "09:30", "11:30"),
stringsAsFactors = FALSE
)
generate_count_times(strategy = "fixed”, fixed_windows = fw)

generate_progressive_start

Schedule progressive count circuit start times

Description

Generates randomised start times for progressive count surveys following Hoenig et al. (1993).
Two scheduling strategies are supported:

Usage

generate_progressive_start(

open_start,

open_end,

circuit_time,

strategy = c("discrete”, "wraparound”),

n =1L,

seed = NULL

Arguments

open_start

open_end

circuit_time

strategy

seed

Character. Survey-day opening time in "HH:MM" format.

Character. Survey-day closing time in "HH:MM" format. Must be later than
open_start.

Positive numeric. Duration of one circuit traversal 7 in hours. Must be shorter
than the survey period T.

Character scalar. "discrete” (default) or "wraparound”. For "discrete”, T/
circuit_time must be a whole number (within 0.001 h tolerance).

Positive integer. Number of survey days to schedule. Returns one row per day.

Optional integer. Passed to withr::with_seed() for reproducible scheduling.
Has no effect when NULL.
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Details

Value

generate_progressive_start

"discrete” (recommended): The survey period T must be an integer multiple of the circuit
time 7. A start time is drawn uniformly from {0, 7, 27,...,(k — 1)7} where k = T'/7. The
starting location and direction of travel must both be randomised; direction is returned in the
output and must be recorded in the field protocol.

 "wraparound”: A start time is drawn from U0, T'). If the circuit would extend past the end of

the survey period it wraps to the beginning of the day (is_wrapped = TRUE). Starting location
need not be randomised, though direction still must be.

A creel_schedule data frame with columns:

circuit_start (character "HH:MM"): Scheduled circuit start time.

circuit_end (character "HH:MM"): Scheduled circuit end time. For "wraparound” this may
be earlier than circuit_start when the circuit crosses the end of the survey period.

is_wrapped (logical): TRUE when circuit wraps around the end of the survey period. Always
FALSE for "discrete”.

direction (character): "forward” or "reverse”. Must be implemented in the field protocol
for unbiased estimation.

Common scheduling error

Drawing the start time from U[0, T — 7] is biased — it makes the middle of the survey day over-
represented, introducing bias toward mid-day effort patterns. Both strategies here avoid this error.

References

Hoenig, J. M., Robson, D. S., Jones, C. M., and Pollock, K. H. (1993). Scheduling counts in the
instantaneous and progressive count methods for estimating sportfishing effort. North American
Journal of Fisheries Management, 13, 723-736.

See Also

Other "Scheduling": attach_count_times(), daylight_shifts(), generate_bus_schedule(),
generate_count_times(), generate_schedule(), new_creel_schedule(), read_schedule(),
validate_creel_schedule(), write_schedule()

Examples

# Discrete strategy: T = 10 h, tau = 2 h -> k = 5 valid start times
generate_progressive_start(

open_start = "06:00", open_end = "16:00",

circuit_time = 2, strategy = "discrete”, n =5, seed = 42

)

# Wraparound strategy: start drawn from U[Q, T)
generate_progressive_start(
open_start = "06:00", open_end = "16:00",
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circuit_time = 2, strategy = "wraparound”, n = 5, seed = 42
)
generate_schedule Generate a creel survey sampling schedule
Description

Generates a stratified random sampling calendar for a creel survey season. The season is divided
into weekday and weekend strata, and days are randomly selected within each stratum. Output is a
creel_schedule tibble ready to pass to creel_design().

Usage

generate_schedule(

start_date,
end_date,
n_periods,

n_days = NULL,
sampling_rate = NULL,

period_labels

= NULL,

expand_periods = TRUE,

include_all

= FALSE,

ordered_periods = FALSE,
period_intensity = NULL,

seed,

special_periods

NULL,

periods_per_day = NULL,

period_allocation = c("balanced”, "random"),
periods = NULL,

day_start = "00:00",

weekend_days

Arguments

start_date
end_date
n_periods

n_days

sampling_rate

= NULL

Character or Date. First day of the survey season (ISO 8601 "YYYY-MM-DD").
Character or Date. Last day of the survey season (ISO 8601 "YYYY-MM-DD").
Integer. Number of sampling periods per day.

Named integer vector of days to sample per stratum (e.g., c(weekday = 20,
weekend = 10)), or a scalar applied uniformly to all strata. Mutually exclusive
with sampling_rate

Named numeric vector of sampling fractions per stratum (e.g., c(weekday =
0.3, weekend = 0.6)), or a scalar applied uniformly to all strata. Mutually ex-
clusive with n_days.
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period_labels Optional character vector of length n_periods with human-readable period names.
When supplied, period_id is character (or ordered factor if ordered_periods
= TRUE).

expand_periods Logical (default TRUE). If TRUE, output has one row per sampled day x period
(nrow = sampled_days * n_periods). If FALSE, output has one row per sampled
day and period_id is omitted.

include_all Logical (default FALSE). If TRUE, all season dates are returned with a sampled
logical column. If FALSE, only sampled dates are returned.

ordered_periods
Logical (default FALSE). If TRUE and period_labels is supplied, period_id is
an ordered factor preserving label order.

period_intensity
Not yet implemented. Must be NULL.

seed Integer seed for reproducible random day selection. Uses withr: :with_seed()
to avoid mutating global RNG state.

special_periods
Optional data frame declaring calendar-defined special periods. Must contain
start_date, end_date, and label columns, with optional reason. Periods
are expanded to day-level assignments before sampling so boundary-crossing
periods are split by civil date.

periods_per_day
Integer. How many of the n_periods periods (shifts) are worked on each sam-
pled day. NULL (default) means all of them, as before. With fewer, the worked
periods are drawn at random for each sampled day and each row records its se-
lection probability in p_period (periods_per_day / n_periods), e.g. one of
two shifts gives p_period = 0.5. Needs expand_periods = TRUE.

period_allocation
How the worked periods are drawn when periods_per_day < n_periods. "balanced”
(default): within each stratum the periods are dealt to the sampled days in ran-
dom order, so the number of days per period differs by at most one (e.g. 5
morning + 5 evening over 10 weekdays). "random”: an independent draw for
each day. Under both, every period has the same chance, p_period, of being
worked on any sampled day. The variance estimators treat the draws as inde-
pendent, which is conservative for "balanced”.

periods Optional data frame of shift times: period_id (one row per period, matching
period_labels, or 1 to n_periods), start_time and end_time as "HH:MM".
Adds shift_start and shift_end to every row. With a date column the times
vary by day — one row per date and period, covering every worked date — as re-
turned by daylight_shifts() for shifts bounded by sunrise and sunset. Times
are read on the survey-day clock that starts at day_start, and each shift must
fall inside one survey day. An optional hours column (as daylight_shifts()
returns) gives each shift’s real elapsed length and is kept as shift_hours; it
differs from the clock length only across a daylight-saving change.

day_start Clock time ("HH:MM") at which a survey day begins. The default "00:00" is the
calendar day, as before. For night creels whose shifts cross midnight, choose a
time no shift spans, e.g. "12:00": then 19:30-00:30 and 00:30-06:00 are the two
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halves of one night, dated by the date the night starts. A shift time earlier than
day_start is on the next calendar day. The schedule records it in a day_start
column. Used as the calendar of creel_design(), it makes a night design,
which maps counts and interviews to the night they belong to.

weekend_days  Day names (full or three-letter English, any case) whose survey days form the
weekend stratum. NULL (default) means Saturday and Sunday, and is only al-
lowed when day_start = "00:00": a night is dated by the day it starts, so with
that default a Friday night would be a weekday, and agencies differ on which
nights are the weekend (e.g. c("Friday"”, "Saturday")).

Value

A creel_schedule data frame with columns:

* date (Date): Sampled (or all) dates.
* day_type (character): Baseline "weekday" or "weekend" classification.

e final_stratum (character): Present when special_periods is supplied; gives the final stra-
tum used for day selection.

* special_period_reason (character): Present when special_periods is supplied; gives the
optional reason for the special-period assignment.

* period_id (integer, character, or ordered factor): Period within day. Absent when expand_periods
= FALSE.

* p_period (numeric): Probability that the period was the one worked that day: 1 when every
period is worked, periods_per_day / n_periods when they are drawn, NA on unsampled
days. Absent when expand_periods = FALSE.

e shift_start, shift_end (character, "HH:MM"): Present when periods is supplied.
¢ shift_hours (numeric): Present when periods has an hours column.

e day_start (character, "HH:MM"): Present when day_start is not "00:00".

* sampled (logical): Present only when include_all = TRUE.

See Also

Other "Scheduling": attach_count_times(), daylight_shifts(), generate_bus_schedule(),
generate_count_times(), generate_progressive_start(), new_creel_schedule(), read_schedule(),
validate_creel_schedule(), write_schedule()

Examples

# Basic schedule with stratified sampling rates
sched <- generate_schedule(
start_date = "2024-06-01",
end_date = "2024-08-31",
n_periods = 2,
sampling_rate = c(weekday = 0.3, weekend = 0.6),
seed = 42
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# Use result with creel_design()
creel_design(sched, date = date, strata = day_type)

# One of two shifts worked on each sampled day, drawn at random
shifts <- generate_schedule(
start_date = "2024-06-01",
end_date = "2024-08-31",
n_periods = 2,
period_labels = c("AM", "PM"),
sampling_rate = c(weekday = 0.3, weekend = 0.6),
periods_per_day = 1,
periods = data.frame(
period_id = c("AM", "PM"),
start_time = c("06:00", "13:00"),
end_time = c("13:00", "20:00")

))

seed = 42
)
head(shifts)

get_enumeration_counts
Get enumeration counts from a bus-route creel design with interviews

Description

Returns the enumeration count data (observed and interviewed angler counts, and the expansion fac-
tor) for each interview record in a bus-route creel_design with interviews attached via add_interviews.

The expansion factor n_counted/n_interviewed accounts for anglers present at a site who were
not interviewed. It is used during bus-route effort and harvest estimation (Jones & Pollock (2012)
Eq. 19.4 and 19.5).

Usage

get_enumeration_counts(design)

Arguments
design A creel_design object with design_type = "bus_route"” and interview data
attached via add_interviews.
Value

A data frame with the site identifier column, the circuit identifier column, n_counted (resolved col-
umn name), n_interviewed (resolved column name), and . expansion (n_counted / n_interviewed,
NA when n_interviewed = 0).
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References

Jones, C. M., & Pollock, K. H. (2012). Recreational angler survey methods: estimation of effort,
harvest, and released catch. In A. V. Zale, D. L. Parrish, & T. M. Sutton (Eds.), Fisheries Techniques
(3rd ed., pp. 883-919). American Fisheries Society. Enumeration expansion factor used in Eq. 19.4
and 19.5 for bus-route effort and harvest estimation.

See Also

creel_design(), add_interviews(), get_sampling_frame(), get_inclusion_probs()

Other "Bus-Route Helpers": get_inclusion_probs(), get_sampling_frame(), get_site_contributions()

Examples

cal <- data.frame(
date = as.Date(c("2024-06-03", "2024-06-04", "2024-06-05", "2024-06-06")),
day_type = "weekday"
)
sf <- data.frame(
site = c("A", "B"),
circuit = c("am”, "am"),
p_site = c(0.6, 0.4),
p_period = rep(0.5, 2)

)
design_br <- creel_design(
cal,
date = date, strata = day_type,
survey_type = "bus_route”, sampling_frame = sf,

site = site, circuit = circuit,
p_site = p_site, p_period = p_period
)
interviews <- data.frame(
date = as.Date(c("2024-06-03", "2024-06-04")),

site = c("A", "B"), circuit = c("am”, "am"),
catch_total = c(3L, 2L), hours_fished = c(2.0, 1.5),
trip_status = c("complete”, "complete"),

trip_duration = c(2.0, 1.5),
n_counted = c(5L, 4L), n_interviewed = c(3L, 2L)
)
design2 <- add_interviews(
design_br, interviews,
catch = catch_total, effort = hours_fished,
trip_status = trip_status, trip_duration = trip_duration,
n_counted = n_counted, n_interviewed = n_interviewed
)

get_enumeration_counts(design2)
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get_inclusion_probs Get inclusion probabilities from a bus-route design

Description

Returns the computed inclusion probabilities (7; = psite X Pperiod) fOr €ach site-circuit combination
in a bus-route creel design. The inclusion probability represents the two-stage sampling probability:
the probability that a particular site is visited during a particular sampling period, combining both
the site selection probability within the circuit and the circuit (period) selection probability.

Usage

get_inclusion_probs(design)

Arguments

design A creel_design() object created with survey_type = "bus_route”.

Value

A data frame with three columns: the site identifier column, the circuit identifier column, and . pi_i
(the computed inclusion probability 7; = psite X Pperiod fOr €ach site-circuit unit). Column names for
site and circuit match the resolved column names from the original sampling frame (or .circuit
for designs without an explicit circuit column).

References

Jones, C. M., & Pollock, K. H. (2012). Recreational angler survey methods: estimation of effort,
harvest, and released catch. In A. V. Zale, D. L. Parrish, & T. M. Sutton (Eds.), Fisheries Techniques
(3rd ed., pp. 883-919). American Fisheries Society. 7; as used in Eq. 19.4 and 19.5.

See Also

creel_design(), get_sampling_frame()

Other "Bus-Route Helpers": get_enumeration_counts(), get_sampling_frame(), get_site_contributions()

Examples

sf <- data.frame(
site = c("A", "B", "C"),
p_site = c(0.3, 0.4, 0.3),
p_period = rep(@.5, 3),
stringsAsFactors = FALSE

)

cal <- data.frame(
date = as.Date("2024-06-01"),
day_type = "weekday"”,
stringsAsFactors = FALSE
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)
design <- creel_design(cal,
date = date, strata = day_type,
survey_type = "bus_route”, sampling_frame = sf,
site = site, p_site = p_site, p_period = p_period
)

get_inclusion_probs(design)

get_sampling_frame Extract the sampling frame from a bus-route creel design

Description

Returns the sampling frame data frame stored in a bus-route creel_design object. The data frame
contains the user’s original columns plus a precomputed .pi_i column (pi_i = p_site * p_period).
Aborts with an informative error for non-bus-route designs.

Usage

get_sampling_frame(design)

Arguments

design A creel_design object with design_type = "bus_route”.

Value

A data frame: the sampling_frame as stored in the design, with the addition of a .pi_i column
and (if circuit was omitted) a .circuit column.

See Also

Other "Bus-Route Helpers": get_enumeration_counts(), get_inclusion_probs(), get_site_contributions()

Examples

sf <- data.frame(
site = c("A", "B", "C"),
p_site = c(0.3, 0.4, 0.3),
p_period = 0.5

)

calendar <- data.frame(
date = as.Date("2024-06-01"),
day_type = "weekday"

)

design <- creel_design(calendar,
date = date,

strata = day_type,
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survey_type = "bus_route”,
sampling_frame = sf,
site = site,
p_site = p_site,
p_period = p_period
)
get_sampling_frame(design)

get_site_contributions
Extract per-site effort contributions from a bus-route estimate

Description

Returns the per-site calculation table (e;, 7;, e;/7;) stored as an attribute on effort estimate objects
returned by estimate_effort() for bus-route survey designs. This table enables traceability of
the Horvitz-Thompson estimator (Jones & Pollock 2012, Eq. 19.4) and supports validation against
published examples (Malvestuto 1996, Box 20.6).

Usage

get_site_contributions(x)

Arguments
X A creel_estimates object returned by estimate_effort() for a bus-route de-
sign.
Value

A tibble with columns:

site Site identifier (from sampling frame)

circuit Circuit identifier (from sampling frame)

e_i Enumeration-expanded effort at site i (effort * expansion)
pi_i Inclusion probability for site i (p_site * p_period)

e_i_over_pi_i Site contribution to Horvitz-Thompson estimate

References

Jones, C. M., & Pollock, K. H. (2012). Recreational angler survey methods: estimation of effort,
harvest, and released catch. In A. V. Zale, D. L. Parrish, & T. M. Sutton (Eds.), Fisheries Techniques
(3rd ed., pp. 883-919). American Fisheries Society.
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See Also

estimate_effort(), get_sampling_frame(), get_inclusion_probs(), get_enumeration_counts()

Other "Bus-Route Helpers": get_enumeration_counts(), get_inclusion_probs(), get_sampling_frame()

Examples

cal <- data.frame(
date = as.Date(c("2024-06-03", "2024-06-04", "2024-06-05", "2024-06-06")),
day_type = "weekday"
)
sf <- data.frame(
site = c("A", "B"),
circuit = c("am”, "am"),
p_site = c(0.6, 0.4),
p_period = rep(0.5, 2)

)
design_br <- creel_design(
cal,
date = date, strata = day_type,
survey_type = "bus_route”, sampling_frame = sf,

site = site, circuit = circuit,
p_site = p_site, p_period = p_period
)
interviews <- data.frame(
date = as.Date(c("2024-06-03", "2024-06-04")),

site = c("A", "B"), circuit = c("am”, "am"),
catch_total = c(3L, 2L), hours_fished = c(2.0, 1.5),
trip_status = c("complete”, "complete"),

trip_duration = c(2.0, 1.5),
n_counted = c(5L, 4L), n_interviewed = c(3L, 2L)
)
design_br <- add_interviews(
design_br, interviews,
catch = catch_total, effort = hours_fished,
trip_status = trip_status, trip_duration = trip_duration,
n_counted = n_counted, n_interviewed = n_interviewed
)
result <- estimate_effort(design_br)
get_site_contributions(result)

get_warnings The warnings recorded on a design or an estimate

Description

Every warning tidycreel raises is also recorded on the object the call returns, so it can be read back
after it has scrolled past. A design keeps the warnings raised by creel_design(), each add_x()
step and adjust_nonresponse(); an estimate keeps the warnings raised while it was computed,
including those from a rate a total computes internally.
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Usage

get_warnings(x)

Arguments

X A creel_design or a creel_estimates object.

Details
Each warning has a tier, as listed in creel_warnings:
1 The estimate may be wrong: units, a missing period length, sections or cells left out of a total, an
SE that ignores the design.
2 Data quality or precision: small samples, exclusions, short trips, thin cells.
3 Information: an argument with no effect, an estimator choice. Raised as a message, not a warning,

and recorded all the same.

A warning is recorded even when the caller handles or muffles it. A data-quality warning (tier 2)
prints only the first time it is raised on a design; its repeats are recorded here without printing (see
creel_warnings). A first occurrence the caller muffles, with suppressWarnings() or a handler, still
counts as that one print: later calls on the same design do not print it. Warnings raised by other
packages (survey, 1me4) are not recorded.

Value
A data frame with one row per warning, in the order raised:

id Position in the session’s sequence of tidycreel warnings.

class Its own class: creel_warning_<fact>, or for a tier-3 message creel_message_<fact>.
tier 1, 2 or 3, as above.

fn The function that raised it.

message The text of the warning or message, without formatting.

Zero rows when nothing was raised.

See Also

creel_warnings for every class and its meaning.

Examples

design <- creel_design(example_calendar, date = date, strata = day_type)
design <- add_counts(design, example_counts)

# The party-size warning is handled for this one call, so it does not
# print, but the design still records it.
design <- withCallingHandlers(
add_interviews(design, example_interviews,
catch = catch_total, effort = hours_fished, trip_status = trip_status
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creel_warning_no_party_size = function(w) invokeRestart("muffleWarning”)

)

get_warnings(design)

impute_camera_counts Impute missing camera counts using GLM or GLMM

Description

Fills outage rows in a camera count data frame using a per-stratum model. strata_col (typically
day_type) partitions the data: one model is fitted within each level, from that level’s own observed
days. The GLM method (default) fits an intercept-only Poisson GLM, so an outage day is filled
with its stratum’s mean count. The GLMM method fits a negative binomial GLMM and requires
the glmmTMB package (in Suggests).

Outage rows are identified as any row where status_col != "operational” AND count_col is
NA. All rows are returned; imputed rows have . imputed = TRUE. The original status_col values
(e.g., "battery_failure") are preserved in imputed rows for traceability.

Usage

impute_camera_counts(

data,
count_col,
strata_col,
status_col =
method = "glm
m= 1L,

"camera_status”,

n
’

site_col = NULL

Arguments

data

count_col

strata_col

status_col

method

A data frame of camera count records. Must have at least one row and must
contain the columns named by count_col, strata_col, and status_col.

Character scalar. Name of the integer count column (e.g., "ingress_count").
Outage rows have NA in this column.

Character scalar. Name of the day-type stratum column (e.g., "day_type").
Partitions the data; a separate GLM/GLMM is fitted within each level rather
than this column entering a model as a predictor.

Character scalar. Name of the camera status column. Default "camera_status”.
Rows where this column is not "operational” and count_col is NA are treated
as outages.

Character scalar. Imputation model: "glm” (default, Poisson GLM, no ex-
tra dependencies) or "glmm” (negative binomial GLMM via glmmTMB, requires
glmmTMB in Suggests).
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m Integer scalar. Number of completed data sets to generate. 1L (default) fills each
outage row with the fitted mean, reproducing the single-imputation behaviour of
earlier versions and returning a plain data frame.

m > 1 performs multiple imputation and returns a camera_imputations object
for est_effort_camera_mi() to pool. Afrifa-Yamoah et al. (2020) use m=5
as "an appropriate balance of the bias-variance trade-off".

The distinction matters because a single completed data set structurally cannot
carry the between-imputation variance. Inside svytotal() a prediction is in-
distinguishable from an observation, so the imputation model’s uncertainty is
dropped, and fitted means are smoother than real counts, shrinking the between-
day variance a second time (GH #137).

site_col Character scalar or NULL. When method = "glmm” and site_col is not NULL, a
random intercept (1 | site_col) is included in the GLMM formula. Default
NULL.
Details
[Experimental]
Value

A data frame with the same rows and columns as data, plus a new logical column .imputed
appended as the last column. Outage rows are filled in count_col with model-predicted counts
(rounded to integer). The count_col storage mode is set to "integer” for schema compatibility
with add_counts (). Row count equals nrow(data).

Where these imputation models come from

Filling camera outages with a fitted model rather than dropping the days is established practice —
Hartill et al. (2016) and Afrifa-Yamoah et al. (2020) both do it — but neither of the two models
offered here is taken from a published creel study. Both are the package’s own choices, and they
are deliberately simpler than either paper’s.

Hartill et al. (2016) predict the outage ramp’s daily count from the counts observed at two other
ramps on the same day, square-root transformed and fitted as third-order polynomials, given fishing
year, season and day-type, selected stepwise with ramp:year interaction terms. They chose a cross-
site model precisely because counts on the days either side of an outage were "not considered to
be sufficiently representative". The model here has no auxiliary site to borrow from, so it fits the
stratum’s own observed days.

Afrifa-Yamoah et al. (2020) evaluate nine models in a fully conditional specification multiple-
imputation framework — quasi-Poisson, negative binomial, their zero-inflated forms, bootstrap vari-
ants and predictive mean matching — with climatic covariates as fixed effects and temporal classifi-
cations as random intercepts. Their conclusion does not favour the negative binomial: zero-inflated
Poisson models "were generally ranked best", and they report the negative binomial fits as slow
and cumbersome to converge. The negative binomial offered by method = "glmm"” is here as an
overdispersion-tolerant alternative to the Poisson default, not as their recommendation, and it falls
back to the Poisson GLM when glmmTMB fails outright. A fit that returns while flagging a conver-
gence problem is used as it stands — there is no convergence check beyond the error.
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What this function does take from Afrifa-Yamoah et al. (2020) is the multiple-imputation framing
itself: that a single completed data set cannot carry the uncertainty of having imputed at all. See m
below and est_effort_camera_mi().

References

Afrifa-Yamoah, E., Taylor, S.M., Fisher, A., and Mueller, U. 2020. Imputation of missing data
from time-lapse cameras used in recreational fishing surveys. ICES Journal of Marine Science
77(7-8):2984-2994. doi:10.1093/icesjms/fsaal 80 Source of the multiple-imputation framing, not
of the negative binomial model offered by method = "glmm".

Hartill, B.W., Payne, G.W., Rush, N., and Bian, R. 2016. Bridging the temporal gap: continuous
and cost-effective monitoring of dynamic recreational fisheries by web cameras and creel surveys.
Fisheries Research 183:488-497. doi:10.1016/j.fishres.2016.06.002 Imputes camera outages with
a generalised linear model, but a cross-site one; it is not the source of the per-stratum model used
here.

See Also

est_effort_camera(), add_counts()

Other "Survey Design": add_catch(), add_counts(), add_interviews(), add_lengths(), add_sections(),
as_creel_svydesign(), as_hybrid_svydesign(), compute_angler_effort(), compute_effort(),
creel_design(), creel_schema(), creel_vocabulary(), derive_angler_count(), est_effort_camera(),
mean_party_size(), prep_counts_boat_party(), prep_counts_daily_effort(), prep_interview_catch(),
prep_interviews_trips(), validate_creel_schema()

Examples

library(tidycreel)
data(example_camera_counts)

# Impute missing counts using the default Poisson GLM
imputed <- impute_camera_counts(
example_camera_counts,
count_col = "ingress_count”,
strata_col = "day_type”
)

# Inspect imputed rows
imputed[imputed$. imputed, 1]

# Pass imputed data directly into a camera design
cal <- data.frame(
date = unique(example_camera_counts$date),
day_type = unique(example_camera_counts[, c("date”, "day_type”)])[["day_type"]1]
)
design <- creel_design(cal,
date = date, strata = day_type,
survey_type = "camera”, camera_mode = "counter”

)

design <- add_counts(design, imputed)


https://doi.org/10.1093/icesjms/fsaa180
https://doi.org/10.1016/j.fishres.2016.06.002
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mean_party_size Mean anglers per boat party from interviews

Description

Returns the mean number of anglers per boat party, taken from an interviews table. This is the
multiplier used to expand a count of boats into a count of anglers when the clerk counted boats
rather than the people aboard them.

Boats move, so a count of anglers aboard is often less reliable than a count of hulls. Counting boats
and expanding by the interviewed party size trades an unreliable field count for a measured one, at
the cost of assuming the interviewed parties are representative of the boats that were counted.

Usage

mean_party_size(
interviews,
n_anglers,
angler_type = NULL,
boat_value = "boat”,
by = NULL

Arguments

interviews A data frame of interviews, one row per party.
n_anglers Tidy selector for the numeric party-size column.

angler_type Optional tidy selector for the column recording whether a party fished from a
boat or the bank. When supplied, only boat parties are used.

boat_value Value of angler_type marking a boat party. Defaults to "boat". Ignored when
angler_type is NULL.

by Optional tidy selector for one or more grouping columns. When supplied, a
mean is returned for each group rather than one overall value.

Details

Each row of interviews is assumed to be one party. A table carrying several rows per party — one
per species, say — will weight larger parties more than once; reduce it to one row per party first.

Supply by when party size differs across the survey. Weekend parties are commonly larger than
weekday parties, and a single season-wide mean applied to both then moves effort in opposite
directions in the two strata.
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Value

When by is NULL, a single numeric value. Otherwise a tibble with the grouping columns and a
mean_party_size column.

Either way the return carries a "se" attribute holding the standard error of the mean (sd / sqrt(n)
over parties), one value per group for the by form. derive_angler_count() reads it, so the sam-
pling error of the multiplier reaches the effort standard error without being passed by hand.

The standard error is an attribute rather than a column so that the scalar return stays usable di-
rectly as a multiplier, and so the by form keeps exactly one numeric column and remains valid as a
party_size lookup.

For the by form the attribute is named by the group key, and derive_angler_count () addresses
it by name. Attributes do not follow the rows they describe through a dplyr reordering, so a
positional attribute would go stale the moment the lookup were sorted — attributing each stratum’s
standard error to a different stratum while the means, which join by key, stayed correct. A by-form
lookup whose "se" attribute has no names is refused rather than matched by row order.

A group with a single party has no estimable standard error and gets NA_real_, which propagates
to an NA effort standard error rather than being quietly treated as zero uncertainty.

See Also

derive_angler_count(), prep_counts_boat_party()

Other "Survey Design": add_catch(), add_counts(), add_interviews(), add_lengths(), add_sections(),
as_creel_svydesign(), as_hybrid_svydesign(), compute_angler_effort(), compute_effort(),
creel_design(), creel_schema(), creel_vocabulary(), derive_angler_count(), est_effort_camera(),
impute_camera_counts(), prep_counts_boat_party(), prep_counts_daily_effort(), prep_interview_catch(),
prep_interviews_trips(), validate_creel_schema()

Examples

interviews <- data.frame(
day_type = c("weekday”, "weekday”, "weekend”, "weekend"),
type = c("boat”, "bank", "boat", "boat"),
n_anglers = c(2, 1, 3, 4)

)

# Overall, boat parties only
mean_party_size(interviews, n_anglers, angler_type = type)

# By stratum
mean_party_size(interviews, n_anglers, angler_type = type, by = day_type)

new_creel_schedule Create a creel_schedule S3 object

Description

Constructor for the creel_schedule S3 class. Wraps a data frame with the creel_schedule class
attribute following the tibble-subclass pattern used throughout the package.
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Usage

new_creel_schedule(data)

Arguments

data A data frame to wrap as a creel_schedule.

Value

A data frame with class c("creel_schedule”, "data.frame").

See Also

Other "Scheduling": attach_count_times(), daylight_shifts(), generate_bus_schedule(),
generate_count_times(), generate_progressive_start(), generate_schedule(), read_schedule(),
validate_creel_schedule(), write_schedule()

Examples
sched <- new_creel_schedule(data. frame(
date = as.Date(c("2024-06-01", "2024-06-08")),
day_type = c("weekend”, "weekend"),
sampled = c(TRUE, TRUE)
))
class(sched)
optimal_n Calculate sampling days required under Neyman-optimal allocation
Description

Determines how many sampling days are needed to achieve a target coefficient of variation on the
effort estimate, then allocates those days across strata using Neyman (optimal) allocation. Unlike
creel_n_effort(), which distributes days proportionally to stratum size, this function concen-
trates days in strata with higher between-day variance, minimising total days for a given precision.

Usage

optimal_n(cv_target, N_h, ybar_h, s2_h, cost_ratio = 1)

Arguments
cv_target Numeric scalar. Target coefficient of variation for the effort estimate (e.g., 0.20
for 20 percent). Must be in (0, 1].
N_h Named numeric vector. Total available days per stratum (e.g., c(weekday = 65,

weekend = 28)). Values must be >= 1.
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ybar_h Numeric vector of same length as N_h. Pilot mean effort per day per stratum
(e.g., angler-hours per day). Values must be >= 0.

s2_h Numeric vector of same length as N_h. Pilot variance of effort per day per
stratum. Values must be >= 0.

cost_ratio Numeric scalar or named numeric vector of same length as N_h. Relative cost
of sampling one day in each stratum. Default 1 (equal costs). When costs differ
across strata, days are preferentially allocated to cheaper, high-variance strata.
Values must be > 0.

Details

Total sample size uses the cost-generalised Cochran (1977) formula (eq. 5.25 / 5.34 with finite-
population correction):

n[ A-C —‘
B Vo + 35, Nusj,

where A = 3", Nisn/v/n» C = 35 Nusun/ns Vo = (CViarger - E)% E =3, Nign, and s, =
\/57. When all ¢;, = 1 (equal costs) this reduces to (3°, Nusn)?/(Vo + 3, Nis?), which gives
the same n_total as creel_n_effort() (per-stratum allocation differs: Neyman uses ny o« Npsp,
vs proportional ny o< Np).

Per-stratum allocation uses the cost-adjusted Neyman formula (Cochran 1977 eq. 5.30):

nh[n. Nusn/\/ch —‘
2w Nusn/v/cn

where cy, is the relative sampling cost for stratum h. With equal costs (cost_ratio = 1), this reduces
to the standard Neyman formula ny o< Npsp,.

Because each stratum is ceiling-ed independently, sum(n_h) may slightly exceed n_total.

Value

A named integer vector. Elements named after strata in N_h give the optimal sampling days per stra-
tum; element "total” gives Cochran’s overall sample size before allocation, and "allocated” the
sum of the per-stratum values actually returned. Budget against "allocated”; see creel_n_effort()
for why the two differ.

References

Cochran, W.G. 1977. Sampling Techniques, 3rd ed. Wiley, New York.

McCormick, J.L. and Quist, M.C. 2017. Sample size estimation for on-site creel surveys. North
American Journal of Fisheries Management 37:970-983. doi:10.1080/02755947.2017.1342723
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See Also

creel_n_effort() for proportional allocation, reallocate_strata() to re-allocate a fixed day
budget.

Other "Planning & Sample Size": audit_strata(), compare_designs(), creel_n_camera(),
creel_n_cpue(), creel_n_effort(), creel_power(), cv_from_n(), power_creel(), reallocate_strata(),
simulate_strata_collapse()

Examples

# Two-stratum weekday/weekend example

optimal_n(
cv_target = 0.20,
N_h = c(weekday = 65, weekend = 28),
ybar_h = c(50, 60),
s2_h = c(400, 500)
)
# Weekend sampling costs twice as much -- shift days toward weekdays
optimal_n(
cv_target = 0.20,
N_h = c(weekday = 65, weekend = 28),
ybar_h = c(50, 60),
s2_h = ¢(400, 500),
cost_ratio = c(weekday = 1, weekend = 2)
)
plot_design Plot a creel survey design
Description

Produces a quick visual summary of a creel_design object:

* Without counts attached (design$counts is NULL): a bar chart showing the number of sam-
pled days per stratum.

* With counts attached: a jitter + crossbar chart showing the distribution of count values per
stratum. The crossbar is the stratum mean and a 95% t interval for it; a stratum with one
sampled day has no interval.

Both variants colour bars/points by stratum for easy differentiation.

Usage

plot_design(design, title = NULL, ...)
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Arguments
design A creel_design object created by creel_design().
title Optional character title. Defaults to "Creel Design Summary" (no counts) or
"Count Distribution by Stratum” (with counts).
Additional arguments (currently ignored).
Value

A ggplot object.

See Also

creel_design(), autoplot.creel_schedule()

Other "Visualisation": autoplot.creel_estimates(), autoplot.creel_length_distribution(),
autoplot.creel_schedule(), creel_palette(), theme_creel()

Examples

data(example_calendar)
data(example_counts)

# Without counts — stratum sample sizes
design <- creel_design(example_calendar, date = date, strata = day_type)
plot_design(design)

# With counts — count distribution per stratum
design_with_counts <- add_counts(design, example_counts)
plot_design(design_with_counts)

power_creel Unified sample-size and power interface for creel surveys

Description

A single tidy entry point for pre-survey sample-size planning that wraps creel_n_effort(), creel_n_cpue(),
and creel_power () and returns a consistent tibble.

Usage

power_creel
mode = c("effort_n", "cpue_n", "power"),
target_rse = NULL,
strata = NULL,
N_h = NULL,
ybar_h = NULL,
s2_h = NULL,
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power_creel

cv_catch = NULL,
cv_effort = NULL,

rho = 0,
n = NULL,

cv_historical = NULL,
delta_pct = NULL,

alpha = 0.05,
alternative = c("two.sided"”, "one.sided”)
)
Arguments

mode Character scalar. One of "effort_n", "cpue_n", or "power". Selects the plan-
ning formula.

target_rse Numeric scalar in (0, 1]. Target relative standard error (= target CV). Required
for mode %in% c("effort_n", "cpue_n").

strata Character vector of stratum names. Required for mode = "effort_n". Length
must match N_h, ybar_h, and s2_h.

N_h Numeric vector. Total sampling days available per stratum. Required for mode
="effort_n".

ybar_h Numeric vector. Pilot mean effort per day per stratum. Required for mode =
"effort_n".

s2_h Numeric vector. Pilot variance of effort per day per stratum. Required for mode
="effort_n".

cv_catch Numeric scalar. Pilot CV of catch per interview. Required for mode %in%
c("cpue_n", "power").

cv_effort Numeric scalar. Pilot CV of effort per interview. Required for mode = "cpue_n".

rho Numeric scalar in [-1, 1]. Pilot correlation between catch and effort. Default @
(conservative). Used for mode %in% c("cpue_n", "power").

n Integerish scalar. Sample size (interviews) for mode = "power”.

cv_historical

delta_pct
alpha

alternative

Details

Numeric scalar. Historical CV of CPUE for mode = "power". If NULL, cv_catch
is used as a proxy.

Numeric scalar (> 0). Fractional change to detect. Required for mode = "power”.

Numeric scalar in (0, 0.5]. Type I error rate. Default @.05. Used for mode =
"power"”.

Character. "two.sided"” (default) or "one.sided"”. Used for mode = "power".

Three mode values are supported:

"effort_n" Required sampling days per stratum to achieve target_rse on the effort estimate
(calls creel_n_effort()).

"cpue_n" Required interviews to achieve target_rse on the CPUE estimate (calls creel_n_cpue()).

"power"” Statistical power to detect a fractional change in CPUE at a given sample size (calls
creel_power()).
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Value

A tibble (data frame) with columns varying by mode:

mode = "effort_n" (one row per stratum, then a "total"” row giving Cochran’s n before allocation
and an "allocated” row giving the sum of the per-stratum rows — budget against "allocated”,
which is what the returned allocation commits to):

stratum Stratum name.

n_required Sampling days required.

target_rse The requested target RSE.
mode = "cpue_n" (one row):

n_required Interviews required.
target_rse The requested target RSE.
cv_catch Input CV of catch.
cv_effort Input CV of effort.

rho Input correlation.
mode = "power"” (one row):

power Estimated statistical power.

n Input sample size.

delta_pct Input fractional change.
cv_historical Historical CV used.
alpha Input significance level.

alternative Input test direction.

See Also

creel_n_effort(), creel_n_cpue(), creel_power()

Other "Planning & Sample Size": audit_strata(), compare_designs(), creel_n_camera(),
creel_n_cpue(), creel_n_effort(), creel_power(),cv_from_n(),optimal_n(), reallocate_strata(),
simulate_strata_collapse()

Examples

# Effort: sampling days needed for 2@ percent RSE
power_creel(

mode = "effort_n",

target_rse = 0.20,

strata = c("weekday"”, "weekend"),
N_h = c(65, 28),

ybar_h = c(50, 60),

s2_h = c(400, 500)

# CPUE: interviews needed for 20 percent RSE



214 prep_counts_boat_party

power_creel(

mode = "cpue_n",
target_rse = 0.20,
cv_catch = 0.8,
cv_effort = 0.5

)

# Power: detect a 20 percent change with n = 80 interviews
power_creel(

mode = "power"”,
n = 8oL,
cv_historical = 0.5,
delta_pct = 0.20

prep_counts_boat_party
Standardize boat-party sampled-day effort rows

Description

Converts boat-count rows plus mean anglers-per-boat inputs into canonical sampled-day effort rows
for downstream use with add_counts(). This helper is intentionally narrow: it handles the com-
mon boat-party expansion (boat_count * mean_party_size) and leaves broader source-specific
reconstruction outside estimator internals.

The returned table always contains canonical columns: date, any selected strata columns, effort_type,
daily_effort, psu, and correction_factor. Optional columns n_counts, within_day_var,
source_method and the section column are included when supplied.

Usage

prep_counts_boat_party(
data,
date,
strata = NULL,
boat_count,
mean_party_size,
mean_party_size_se = NULL,
effort_type = "boat”,
correction_factor = 1,
psu = NULL,
n_counts = NULL,
within_day_var = NULL,
source_method = "boat_count_x_mean_party_size"”,
section = NULL
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Arguments
data A data frame containing sampled-day boat-count rows.
date Tidy selector for the Date column.
strata Optional tidy selector for one or more strata columns.
boat_count Tidy selector for the numeric boat count column.

mean_party_size
Tidy selector for the numeric mean anglers-per-boat column.
mean_party_size_se
Optional standard error of mean_party_size. May be a scalar or an expression
evaluating to one value per row. Supplying it emits the expansion_x carrier
columns, which add_counts () reads so the reported standard error includes the
party-size sampling error.
NULL (the default) leaves the component absent rather than zero. A zero would
enter the variance as "the multiplier is known exactly" and be indistinguishable
from never having propagated, so the two states are kept apart. NA is accepted
and propagates as unknown.
Before tidycreel 3.4.0 this argument did not exist, and the component was un-
reachable on this path: the same expansion through derive_angler_count()
reported a larger, correct standard error while this one silently omitted the term
(GH #143).

effort_type Effort-type values for output. Defaults to "boat". May be a scalar string/factor
or an expression that evaluates to one value per row.

correction_factor
Optional multiplicative correction applied after the boat-party expansion. May
be a scalar (defaults to 1) or an expression that evaluates to a numeric vector
with one value per row. Values must be finite and strictly positive.

psu Optional tidy selector for the PSU column. Defaults to the selected date column
when omitted.

n_counts Optional tidy selector for the number of within-day counts each sampled-day
estimate is built from (k_d). Required whenever within_day_var is supplied.

within_day_var Optional tidy selector for the within-day sum of squares of the counts behind
each sampled-day estimate, that is sum((x - mean(x))*2) per PSU. This is not
a variance: the divisor is applied downstream by the estimator, which forms
sum(ss_d) / (n_sampled * (k_bar - 1)). Supplying a variance here under-
states the within-day component by a factor of k_d - 1. Must be @ wherever
n_counts is 1, and requires n_counts.
Supply it on the raw boat_count values you pass in; it is rescaled into daily_effort
squared units on output, multiplied by (mean_party_size * correction_factor)*2.
add_counts() reads the emitted within_day_var and n_counts columns into
the design, so the reported SE carries a within-day component. Before tidycreel
2.6.0 both columns were written here and never read, and the SE omitted that
component entirely. Do not combine with add_counts(count_time_col =),
which derives the same quantity from raw counts; supplying both is an error.

source_method Optional source-method values. Defaults to "boat_count_x_mean_party_size".
May be a scalar string/factor or an expression that evaluates to one value per row.
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section Optional tidy selector for the section column of a design with sections (add_sections()).
Carried to the output under its own name, so add_counts() can match each row
to its section. Without it a sectioned design sees several rows per day with noth-
ing to tell them apart, and refuses them.

Value

A tibble with canonical sampled-day effort columns. Required columns are date, selected strata
columns (if any), the section column (if selected), effort_type, daily_effort, psu, and correction_factor.
Optional columns are appended when supplied.

See Also

prep_counts_daily_effort(), add_counts()

Other "Survey Design": add_catch(), add_counts(), add_interviews(), add_lengths(), add_sections(),
as_creel_svydesign(), as_hybrid_svydesign(), compute_angler_effort(), compute_effort(),
creel_design(), creel_schema(), creel_vocabulary(), derive_angler_count(), est_effort_camera(),
impute_camera_counts(), mean_party_size(), prep_counts_daily_effort(), prep_interview_catch(),
prep_interviews_trips(), validate_creel_schema()

Examples

raw <- data.frame(
sample_date = as.Date(c("2024-06-01", "2024-06-02")),

day_type = c("weekend”, "weekend"),
boats = c(1e0, 12),
mean_party = c(2.5, 2.90)

)
prep_counts_boat_party(raw, date = sample_date, strata = day_type,
boat_count = boats, mean_party_size = mean_party)

prep_counts_daily_effort
Standardize sampled-day effort rows for count-based workflows

Description

Converts a data frame that already contains sampled-day effort estimates into a canonical tibble for
downstream use with add_counts(). This helper is the preferred seam for count-based workflows
where raw within-day count schedules, section probabilities, boat-party-size adjustments, camera
multipliers, or similar count-side corrections have already been resolved outside the core estimator.

Use it whenever the column you would give add_counts() is already effort for the sampled day
(angler-hours, say) rather than an instantaneous count. The output is marked as effort, so the esti-
mators expand it as it stands and do not warn that no count period length was supplied.

The returned table always contains canonical columns: date, any selected strata columns, effort_type,
daily_effort, psu, and correction_factor. Optional columns n_counts, within_day_var,
source_method and the section column are included when supplied.
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Usage

prep_counts_daily_effort(
data,
date,
strata = NULL,
effort_type = NULL,
daily_effort,
correction_factor = 1,
psu = NULL,
n_counts = NULL,
within_day_var = NULL,
source_method = NULL,
section = NULL

)
Arguments
data A data frame containing sampled-day effort rows.
date Tidy selector for the Date column.
strata Optional tidy selector for one or more strata columns.
effort_type Optional tidy selector for the effort-type column. Common values are "bank”

and "boat"”. A label only: no estimator reads it. When omitted, the output’s
effort_type column is NA (not stated).

daily_effort  Tidy selector for the numeric sampled-day effort column.

correction_factor
Optional multiplicative correction applied to daily_effort. May be a scalar
(defaults to 1) or an expression that evaluates to a numeric vector with one value
per row, including a bare column name. Values must be finite and strictly posi-
five.

psu Optional tidy selector for the PSU column. Defaults to the selected date column
when omitted.

n_counts Optional tidy selector for the number of within-day counts each sampled-day
estimate is built from (k_d). Required whenever within_day_var is supplied.

within_day_var Optional tidy selector for the within-day sum of squares of the counts behind
each sampled-day estimate, that is sum((x - mean(x))*2) per PSU. This is not
a variance: the divisor is applied downstream by the estimator, which forms
sum(ss_d) / (n_sampled * (k_bar - 1)). Supplying a variance here under-
states the within-day component by a factor of k_d - 1. Must be @ wherever
n_counts is 1, and requires n_counts.
Supply it on the raw daily_effort values you pass in; it is rescaled into daily_effort
squared units on output, multiplied by correction_factor*2. add_counts()
reads the emitted within_day_var and n_counts columns into the design, so
the reported SE carries a within-day component. Before tidycreel 2.6.0 both
columns were written here and never read, and the SE omitted that component
entirely. Do not combine with add_counts(count_time_col =), which de-
rives the same quantity from raw counts; supplying both is an error.
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source_method Optional tidy selector for a column describing how the sampled-day effort esti-
mate was derived (e.g. "direct_count”, "boat_count_x_mean_party_size",
"camera_count_x_detection_correction”).

section Optional tidy selector for the section column of a design with sections (add_sections()).
Carried to the output under its own name, so add_counts() can match each row
to its section. Without it a sectioned design sees several rows per day with noth-
ing to tell them apart, and refuses them.

Value

A tibble with canonical sampled-day effort columns. Required columns are date, selected strata
columns (if any), the section column (if selected), effort_type, daily_effort, psu, and correction_factor.
Optional columns are appended when supplied.

See Also

add_counts()

Other "Survey Design": add_catch(), add_counts(), add_interviews(), add_lengths(), add_sections(),
as_creel_svydesign(), as_hybrid_svydesign(), compute_angler_effort(), compute_effort(),
creel_design(), creel_schema(), creel_vocabulary(), derive_angler_count(), est_effort_camera(),
impute_camera_counts(), mean_party_size(), prep_counts_boat_party(), prep_interview_catch(),
prep_interviews_trips(), validate_creel_schema()

Examples

raw_counts <- data.frame(
sample_date = as.Date(c("2024-06-01", "2024-06-02", "2024-06-08", "2024-06-09")),
day_type = c("weekday"”, "weekday"”, "weekend”, "weekend"),
effort_kind = c("bank”, "bank"”, "bank"”, "bank"),
effort_value = c(15, 23, 45, 52)
)
prep_counts_daily_effort(raw_counts, date = sample_date, strata = day_type,
effort_type = effort_kind, daily_effort = effort_value)

# example_counts already holds angler-hours per sampled day
counts <- prep_counts_daily_effort(example_counts,
date = date, strata = day_type, daily_effort = effort_hours
)
design <- creel_design(example_calendar, date = date, strata = day_type)
design <- add_counts(design, counts)
estimate_effort(design)

prep_interview_catch  Standardize long catch-table rows for interview-based workflows
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Description

Converts a long-format catch table into a canonical tibble for downstream use with add_catch().
The helper standardizes the interview linkage field, species field, numeric catch counts, and nor-
malized catch-type values while keeping the data in long form.

The returned table always contains canonical columns: interview_uid, species, count, and
catch_type.
Usage

prep_interview_catch(data, interview_uid, species, count, catch_type)

Arguments

data A data frame in long format: one row per interview/species/catch-type combi-
nation.

interview_uid Tidy selector for the interview linkage column.

species Tidy selector for the species code or name column.

count Tidy selector for the numeric catch count column.

catch_type Tidy selector for the catch fate column. Values are normalized to lowercase.
Value

A tibble with canonical columns interview_uid, species, count, and catch_type.

See Also

add_catch()

Other "Survey Design": add_catch(), add_counts(), add_interviews(), add_lengths(), add_sections(),
as_creel_svydesign(), as_hybrid_svydesign(), compute_angler_effort(), compute_effort(),
creel_design(), creel_schema(), creel_vocabulary(), derive_angler_count(), est_effort_camera(),
impute_camera_counts(), mean_party_size(), prep_counts_boat_party(), prep_counts_daily_effort(),
prep_interviews_trips(), validate_creel_schema()

Examples

raw <- data.frame(
iid = c(lli1ll’ )711"’ Ilizll)’

sp = c("walleye”, "walleye"”, "bass"),
n =c(5, 2, 1,
fate = c("Caught”, "HARVESTED", "released")

)
prep_interview_catch(raw, interview_uid = iid, species = sp,
count = n, catch_type = fate)
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prep_interviews_trips Standardize trip/interview rows for interview-based workflows

Description

Converts raw-ish interview records into a canonical tibble for downstream use with add_interviews().
This helper standardizes the trip/interview unit, computes effort from timestamps when needed,
normalizes trip_status, and emits stable columns for effort, trip duration, angler party size, and
optional interview attributes.

The returned table always contains canonical columns: date, interview_uid, effort_hours,
trip_status, trip_duration, n_anglers, and refused. Optional columns such as catch_total,
harvest_total, angler_type, angler_method, species_sought, and any selected strata are ap-
pended when supplied.

Usage

prep_interviews_trips(
data,
date,
interview_uid,
effort_hours = NULL,
trip_status,
trip_duration = NULL,
trip_start = NULL,
interview_time = NULL,
catch_total = NULL,
harvest_total = NULL,
angler_type = NULL,
angler_method = NULL,
species_sought = NULL,
n_anglers = NULL,
refused = NULL,
strata = NULL

)

Arguments
data A data frame containing interview records.
date Tidy selector for the Date column.

interview_uid Tidy selector for the unique interview identifier.

effort_hours  Optional tidy selector for an effort-in-hours column. Supply this when hours are
already available directly.

trip_status Tidy selector for the trip-status column. Values are normalized to lowercase and
must resolve to "complete” or "incomplete”.
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trip_duration Optional tidy selector for a trip duration column in hours. When omitted, the
helper uses effort_hours if present or computes duration from trip_start
and interview_time.

trip_start Optional tidy selector for trip start timestamps.

interview_time Optional tidy selector for interview timestamps. When effort_hours is omit-
ted, trip_start and interview_time are used to compute effort in hours.

catch_total Optional tidy selector for total catch per trip.
harvest_total Optional tidy selector for total harvest per trip.
angler_type Optional tidy selector for angler type (e.g. "bank”, "boat").
angler_method Optional tidy selector for fishing method.

species_sought Optional tidy selector for the target species field.

n_anglers Optional tidy selector for party size. Defaults to 1L when omitted.

refused Optional tidy selector for the refused interview flag. Defaults to FALSE when
omitted.

strata Optional tidy selector for one or more strata columns to carry forward into the

standardized output.

Value

A tibble with canonical trip/interview columns ready for add_interviews().

See Also

compute_effort(), add_interviews()

Other "Survey Design": add_catch(), add_counts(), add_interviews(), add_lengths(), add_sections(),
as_creel_svydesign(), as_hybrid_svydesign(), compute_angler_effort(), compute_effort(),
creel_design(), creel_schema(), creel_vocabulary(), derive_angler_count(), est_effort_camera(),
impute_camera_counts(), mean_party_size(), prep_counts_boat_party(), prep_counts_daily_effort(),
prep_interview_catch(), validate_creel_schema()

Examples

raw <- data.frame(
survey_date = as.Date(c("2024-06-01", "2024-06-02")),

day_type = c("weekend”, "weekend"),
iid = c("i1", "i2"),

hours = c(2.5, 3.9),

status = c("Complete”, "incomplete"),
duration = c(2.5, 3.9)

)
prep_interviews_trips(raw, date = survey_date, interview_uid = iid,
effort_hours = hours, trip_status = status,

trip_duration = duration)
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preprocess_camera_timestamps
Preprocess camera ingress-egress timestamps

Description

Converts paired ingress and egress POSIXct timestamps into a data frame of daily angler-effort
hours, suitable for passing to add_counts. Duration for each pair is computed as difftime(egress_col,
ingress_col, units = "hours”). Pairs where egress precedes ingress (negative duration) are
flagged with c1i_warn and excluded from the daily sum (set to NA).

Usage

preprocess_camera_timestamps(timestamps, date_col, ingress_col, egress_col)

Arguments
timestamps A data frame containing the ingress-egress records.
date_col Tidy selector for the date column (Date or POSIXct).
ingress_col Tidy selector for the ingress timestamp column (POSIXct).
egress_col Tidy selector for the egress timestamp column (POSIXct).
Details

Preprocess camera ingress-egress timestamps to daily effort hours

Value

A data frame with columns date and daily_effort_hours (one row per unique date, effort hours
summed across all valid pairs for that date).

Examples

# Camera timestamps: one row per angler arrival/departure pair.
ts <- data.frame(
survey_date = rep(as.Date(c("2024-06-01", "2024-06-02")), each = 2L),
ingress_time = as.POSIXct(
c("2024-06-01 06:00:00", "2024-06-01 09:00:00",
"2024-06-02 07:00:00", "2024-06-02 10:30:00"), tz = "UTC"
),
egress_time = as.POSIXct(
c("2024-06-01 08:00:00", "2024-06-01 11:00:00",
"2024-06-02 09:00:00", "2024-06-02 13:00:00"), tz = "UTC"
)
)
preprocess_camera_timestamps(ts, date_col = "survey_date”,
ingress_col = "ingress_time",
egress_col = "egress_time")
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print.creel_completeness_report
Print creel_completeness_report

Description

Print creel_completeness_report

Usage
## S3 method for class 'creel_completeness_report'
print(x, ...)
Arguments
X A creel_completeness_report object
Additional arguments passed to format
Value

The input object, invisibly

print.creel_data_validation
Print a creel_data_validation result

Description

Renders a colour-coded cli summary grouped by table and column. Counts pass/warn/fail verdicts
in a header line.

Usage
## S3 method for class 'creel_data_validation'
print(x, ...)
Arguments
X A creel_data_validation object returned by validate_creel_data().
Ignored.
Value

X, invisibly.
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print.creel_design Print a creel_design object

Description

Print a creel_design object

Usage
## S3 method for class 'creel_design'
print(x, ...)
Arguments
X A creel_design object
Additional arguments passed to format.creel_design()
Value

Invisibly returns the input object

print.creel_design_comparison
Print a creel_design_comparison

Description

Print a creel_design_comparison

Usage
## S3 method for class 'creel_design_comparison'
print(x, digits = 3L, ...)
Arguments
X A creel_design_comparison object.
digits Integer. Number of significant digits. Default 3.
Ignored.
Value

X, invisibly.
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print.creel_design_report
Print creel_design_report

Description

Print creel_design_report

Usage
## S3 method for class 'creel_design_report'
print(x, ...)
Arguments
X A creel_design_report object
Additional arguments passed to format
Value

The input object, invisibly

print.creel_estimates Print creel_estimates

Description

Print creel_estimates

Usage
## S3 method for class 'creel_estimates'
print(x, ...)
Arguments
X A creel_estimates object
Additional arguments passed to format
Value

The input object, invisibly
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print.creel_estimates_mor

print.creel_estimates_diagnostic
Print creel_estimates_diagnostic

Description

Print creel_estimates_diagnostic

Usage

## S3 method for class 'creel_estimates_diagnostic'
print(x, ...)

Arguments
X A creel_estimates_diagnostic object
Additional arguments passed to format
Value

The input object, invisibly

print.creel_estimates_mor
Print creel_estimates_mor

Description

Print creel_estimates_mor

Usage

## S3 method for class 'creel_estimates_mor'
print(x, ...)

Arguments
X A creel_estimates_mor object
Additional arguments passed to format
Value

The input object, invisibly
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print.creel_hybrid_svydesign
Print a creel_hybrid_svydesign

Description

Print a creel_hybrid_svydesign

Usage
## S3 method for class 'creel_hybrid_svydesign'
print(x, ...)
Arguments
X A creel_hybrid_svydesign object.
Ignored.
Value

X, invisibly.

print.creel_schedule Print a creel_schedule as a monthly calendar grid

Description

Prints a formatted ASCII monthly calendar to the console. Sampled dates show day-type abbrevia-
tions; bus-route schedules additionally show circuit assignments.

Usage
## S3 method for class 'creel_schedule'’
print(x, ...)
Arguments
X A creel_schedule object.
Additional arguments passed to format.creel_schedule().
Value

Invisibly returns x.
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Examples

sched <- generate_schedule(
start_date = "2024-06-01",
end_date = "2024-07-31",
n_periods = 1,
sampling_rate = c(weekday = 0.3, weekend = 0.6),
seed = 42

)
print(sched)

print.creel_season_summary

print.creel_schema Print method for creel_schema

Description

Print method for creel_schema

Usage
## S3 method for class 'creel_schema'
print(x, ...)

Arguments

X A creel_schema object.

Passed to format.creel_schema().

Value

invisible(x).

print.creel_season_summary
Print a creel_season_summary object

Description

Print a creel_season_summary object

Usage

## S3 method for class 'creel_season_summary'
print(x, ...)
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Arguments
X A creel_season_summary object.
Additional arguments passed to format ().
Value

X, invisibly.

print.creel_summary Print a creel_summary object

Description

Print a creel_summary object

Usage
## S3 method for class 'creel_summary'
print(x, ...)
Arguments
X A creel_summary object from summary.creel_estimates().
Additional arguments (currently ignored).
Value

The input object, invisibly.

print.creel_tost_validation
Print creel_tost_validation

Description

Prints formatted validation results and displays scatter plot comparing complete vs incomplete trip
CPUE estimates. Plot includes y=x reference line, confidence interval error bars, and annotations
for failed groups.

Usage

## S3 method for class 'creel_tost_validation'
print(x, ...)
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Arguments
X A creel_tost_validation object
Additional arguments passed to format
Value

The input object, invisibly

print.creel_validation
Print creel_validation

Description

Print creel_validation

Usage
## S3 method for class 'creel_validation'
print(x, ...)
Arguments
X A creel_validation object
Additional arguments passed to format
Value

The input object, invisibly

print.creel_validation_report
Print a creel_validation_report

Description

Renders a colour-coded cli summary of the aggregated validation report.

Usage

## S3 method for class 'creel_validation_report'
print(x, ...)
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Arguments
X A creel_validation_report object returned by validation_report().
Ignored.
Value

X, invisibly.
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print.creel_variance_comparison
Print a creel_variance_comparison object

Description

Print a creel_variance_comparison object

Usage
## S3 method for class 'creel_variance_comparison'
print(x, ...)
Arguments
X A creel_variance_comparison object.
Additional arguments (ignored).
Value

X, invisibly.

read_design Rebuild a creel design from a bundle

Description

Reads a bundle written by write_design() (a folder or .zip file), checks each table against its
checksum and restores its column types, then runs the recorded steps with the installed version of

tidycreel.

Usage
read_design(path, ...)
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Arguments
path A bundle folder or . zip file.
Tables for steps the bundle does not carry (written with include_data = FALSE),
named by their argument: counts = , interviews = , and catch = ,
lengths =, ages = for the tables given to add_catch(), add_lengths() and
add_ages().
Details

A manifest written by hand works too: list the steps and their tables, as write_design() does.
Without recorded column types, the date column of the calendar is read as a date and other columns
take the types utils: :read.csv() guesses; tables without a checksum are reported as not verified.

Value

A creel_design() object.

See Also

write_design()

Examples

data(example_calendar)

data(example_counts)

d <- creel_design(example_calendar, date = date, strata = day_type)
d <- add_counts(d, example_counts, count_col = effort_hours)

path <- file.path(tempdir(), "example-design")

write_design(d, path, overwrite = TRUE)

d2 <- read_design(path)

unlink(path, recursive = TRUE)

read_schedule Read a schedule file into a validated creel_schedule object

Description
Reads a CSV or xIsx schedule file produced by write_schedule() (or hand-built in Excel) and
returns a validated creel_schedule object ready for use with creel_design().

Usage
read_schedule(path)

Arguments

path Path to a CSV (.csv) or xIsx (.x1sx, .x1s) schedule file. For xIsx files the
readxl package must be installed.
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Details

The format is detected from the file extension. All columns are read as text first, then coerce_schedule_columns()
applies type coercion — the same logic runs regardless of format so that Excel-reformatted dates and
serial numbers are handled consistently.

Value

A creel_schedule object with columns:

* date (Date)
* day_type (character)
* period_id (integer, if present)

* p_period (numeric, if present): the probability each worked period was drawn for its day.
Every row with a period on a sampled day must carry one in (0, 1]; a missing, non-numeric or
out-of-range value is an error, because the period could not be expanded to the day. A file with
period_id but no p_period column (written before the column existed) is read as p_period
=1, with a warning, when every sampled day carries the same periods (each was worked every
day); if the periods differ between days they were drawn, and it is an error.

* shift_start, shift_end (character "HH:MM", if present)
* shift_hours (numeric, if present)

* day_start (character "HH:MM", if present): when each survey day begins; shift times are
read on that clock

* sampled (logical, if present)

See Also

Other "Scheduling": attach_count_times(), daylight_shifts(), generate_bus_schedule(),
generate_count_times(), generate_progressive_start(), generate_schedule(), new_creel_schedule(),
validate_creel_schedule(), write_schedule()

Examples

sched <- generate_schedule(
"2024-06-01", "2024-08-31",
n_periods = 2,
sampling_rate = c(weekday = 0.3, weekend = 0.6),
seed = 42
)
tmp <- tempfile(fileext = ".csv")
write_schedule(sched, tmp)
sched2 <- read_schedule(tmp)
inherits(sched2, "creel_schedule")
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reallocate_strata Compute Neyman-optimal sample allocation across strata

Description

Given a fixed total sampling budget, allocates days across strata using the Neyman optimal alloca-
tion formula (Cochran 1977 eq. 5.24), which assigns more days to strata with larger variability and
more calendar days.

Usage

reallocate_strata(n_total, N_h, s2_h)

Arguments
n_total Positive integer. Total sampling days available across all strata.
N_h Named numeric vector. Total available days per stratum. Values must be >= 1.
s2_h Numeric vector of the same length as N_h. Pilot variance of effort per day per
stratum. Values must be >= 0.
Details

Neyman allocation: n_h = ceiling(n_total * (N_h * sqrt(s2_h)) / sum(N_h * sqrt(s2_h))).

Because each stratum’s allocation is ceiling-ed independently, the sum of returned values may
slightly exceed n_total.

Value
A named integer vector. Elements named after strata in N_h give the Neyman-optimal sampling
days per stratum.

References

Cochran, W.G. 1977. Sampling Techniques, 3rd ed. Wiley, New York.

See Also

Other "Planning & Sample Size": audit_strata(), compare_designs(), creel_n_camera(),
creel_n_cpue(), creel_n_effort(), creel_power (), cv_from_n(),optimal_n(), power_creel(),
simulate_strata_collapse()

Examples

reallocate_strata(

n_total = 36,
N_h = c(weekday = 65, weekend = 28),
s2_h = c(400, 500)

)
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season_summary Assemble pre-computed creel estimates into a report-ready wide tibble

Description

Accepts a named list of pre-computed creel_estimates objects (from estimate_effort(), estimate_catch_rate(),
etc.) and joins them into a single wide tibble — one row per stratum with all estimate types as pre-
fixed columns.

Usage
season_summary(estimates, ...)
Arguments
estimates A named list of creel_estimates objects. Names become column prefixes in
the wide tibble (e.g., list(effort=..., cpue=...)).
Reserved for future arguments.
Details

Note: season_summary() performs no re-estimation. All statistical computations must be done
before calling this function.

Value

A creel_season_summary object (S3 list) with:

* $table: A wide tibble — columns prefixed by list element name.
* $names: Character vector of input list element names.

* $n_estimates: Integer count of estimates assembled.

See Also

Other "Reporting & Diagnostics": adjust_nonresponse(), as_tibble.creel_estimates(), check_completeness(),
compare_variance(), flag_outliers(), standardize_species(), summarize_boat_composition(),
summarize_by_angler_type(), summarize_by_county(), summarize_by_day_type(), summarize_by_method(),
summarize_by_species_sought(), summarize_by_trip_length(), summarize_by_zip(), summarize_cws_rates(),
summarize_hws_rates(), summarize_length_freq(), summarize_refusals(), summarize_successful_parties(),
summarize_trips(), summary.creel_estimates(), tidy.creel_estimates(), validate_creel_data(),
validate_design(), validate_incomplete_trips(), validation_report(),write_estimates()
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Examples

data(example_calendar)
data(example_counts)
data(example_interviews)

design <- creel_design(example_calendar, date = date, strata = day_type)
design <- add_counts(design, example_counts)
design <- add_interviews(design, example_interviews,
catch = catch_total, effort = hours_fished, harvest = catch_kept,
trip_status = trip_status

)
result <- season_summary(list(
effort = estimate_effort(design),
catch_rate = estimate_catch_rate(design)
))
result$table

result$n_estimates

simulate_creel_catch  Simulate catch counts from a distributional family

Description

Generates catch observations from one of three distributional families: Negative Binomial ("negbin"),
zero-inflated lognormal / Delta ("delta"”), or Poisson. Intended for distributional sensitivity analy-
sis, power checks, and Petrere-style estimator comparisons.

Usage
simulate_creel_catch(
n y
effort = 1,
family = c("negbin”, "delta", "poisson"),
mu =5,
size = 0.5,
p_zero = 0.4,
sigma = 1,
var_structure = c("constant”, "proportional”, "squared"),
seed = NULL
)
Arguments
n Integer. Number of catch observations to generate.
effort Numeric vector of length n or scalar. Effort values (e.g. angler-hours) for each

observation. Used to scale catch under var_structure = "proportional” or
"squared”.
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family Character. Distribution family: "negbin” (default), "delta”, or "poisson”.

mu Numeric. Mean catch rate (catch per unit effort). Default 5.

size Numeric. Negative Binomial dispersion parameter (NB size). Ignored when
family = "poisson”. Default 0.5.

p_zero Numeric in [0, 1). Zero-inflation probability for family = "delta”. Default
0.40.

sigma Numeric. Log-scale standard deviation for family = "delta” (positive values

only). Default 1.0.

var_structure Character. Error variance structure. "constant” (default): variance indepen-
dent of effort; "proportional”: Var « f; "squared”: Var oc f2.

seed Integer or NULL. Random seed. Default NULL.

Details

Delta distribution (Petrere et al. 2010, Table 1): A mixture of a point mass at zero (probability
p_zero) and a lognormal distribution for positive values (parameters mu and sigma on the log scale).
Closely matches empirical creel catch distributions.

Variance structures (Petrere et al. 2010):
e constant: g; ~ N(0,02)
s proportional: g; ~ N (0,02 f;)
s squared: g; ~ N(0,02f?)

Value

Integer vector of length n containing simulated catch counts.

References

Petrere, M. Jr., Giacomini, H.C. & De Marco, P. Jr. (2010). Catch-per-unit-effort: which estimator
is best? Braz. J. Biol. 70: 483-491. doi:10.1590/S151969842010005000010

See Also

simulate_creel_data

Other "Simulation": day_length(), simulate_creel_data()

Examples

set.seed(1)

# NB catch (default)

catch_nb <- simulate_creel_catch(n = 200, effort = 3.0, mu = 5, size = 0.5)
mean(catch_nb); var(catch_nb)

# Delta distribution (zero-inflated lognormal)
catch_d <- simulate_creel_catch(
n = 500, effort = 3.0, family = "delta”,
p_zero = 0.45, mu = 1.6, sigma = 0.8
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)

mean(catch_d == @) # ~0.45

# Proportional variance structure
effort <- rgamma(100, shape = 2.5, rate
catch_prop <- simulate_creel_catch(

n = 100, effort = effort, mu = 4,
var_structure = "proportional”

)

0.57)

simulate_creel data

simulate_creel_data

Simulate a complete creel survey dataset

Description

Generates realistic synthetic creel data using a three-level hierarchical generative model (day — trip
— catch). Caller supplies distributional parameters via params; no default data are bundled with
the package.

The generative model follows Su & Clapp (2013) for the day and trip levels; the roving-clerk step
follows Greene et al. (1995). Only the sampling step is taken from the latter: its own simulated
anglers are deterministic — evenly spaced around the shoreline, all starting one hour into an eight-
hour day, with trip lengths alternating between 3 and 6 hours — whereas the levels below draw from
distributions.

Usage

1. Day level: Sample n_sampled_days days from the season. Each sampled day draws the

number of angler trips arriving from a Negative Binomial distribution.

2. Trip level: Each trip draws effort (hr) from a Gamma distribution, party size from a zero-

truncated Poisson, and trip completion from a Bernoulli draw.

3. Catch level: Each complete or incomplete trip draws total catch from a Negative Binomial;

harvest is Binomial given total catch.

4. Roving clerk: Interview probability is proportional to trip length (length-biased sampling).

Incomplete trips contribute elapsed effort, not total effort.

simulate_creel_data(

params,

season_days = 100L,
n_sampled_days = 30L,
day_types = NULL,

species = "walleye”,
species_weights = NULL,
p_complete = 0.75,
p_zero_catch = 0.4,
n_anglers_per_day = NULL,
start_date = Sys.Date(),
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n_counts_per_day = 3L,

lat = NULL,
daylight_hours = NULL,
seed = NULL
)
Arguments
params Named list of distributional parameters. Required. Must include named sub-
lists: effort (with gamma_shape, gamma_rate for rgamma()); party (with
mean party size for rpois()); catch_per_trip (with mean and nb_size for
rnbinom()); harvest (with mean_pct as a percentage, e.g. 35 for 35%); counts
(with mean_total_anglers, used when n_anglers_per_day = NULL).
season_days Integer. Total days in the season. Default 100.
n_sampled_days Integer. Number of days actually surveyed. Must be <= season_days. Default
30.
day_types Named numeric vector of stratum proportions, e.g. c(weekday = 5/7, weekend

=2/7). Names become the day_type values in the output. When NULL (de-
fault), uses a single stratum "all”. Note: passing a character vector (e.g.
c("weekday"”, "weekend")) will error — the vector must be numeric with named
elements.

species Character vector. Species names for the catch table. Default "walleye"”. Catch
is split proportionally across species using species_weights.
species_weights
Numeric vector. Relative catch weight per species. Must be same length as
species. Default equal weights.

p_complete Numeric in (0, 1]. Probability a trip is complete (intercepted at trip end). Default
0.75.

p_zero_catch Numeric in [0, 1). Probability a trip has zero total catch (zero-inflation). Default
0.40. Note: this cannot be derived from a survey inventory (API artifact); the
default is an empirical estimate from the creel literature.

n_anglers_per_day
Numeric. Mean number of angler parties arriving per sampled day. Overrides
params$counts$mean_total_anglers when specified. Default NULL (use params).

start_date Date. First day of the simulated season. Default Sys.Date().
n_counts_per_day
Integer. Number of instantaneous count observations per sampled day. Default
3.

lat Numeric latitude in decimal degrees, positive north. When given, the daily fish-
ing period 7" is computed per date with day_length and the counts table gains
daylight_hours and angler_hours columns. Default NULL. Mutually exclu-
sive with daylight_hours.

daylight_hours Numeric. Length of the daily fishing period T, in hours, used to convert instan-
taneous counts to angler-hours. Accepts a single value applied to every day, or a
named length-12 vector of monthly values (names "1"..."12", or month.abb)
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which is matched on the month of each count date. Use this when T is set
by regulation or field protocol rather than by daylight. Default NULL. Mutually
exclusive with lat.

Supplying neither leaves daylight_hours and angler_hours off the counts
table, rather than substituting a latitude the caller never gave.

seed Integer or NULL. Random seed for reproducibility. Default NULL.

Value

A named list with four data frames:

schedule Full-season calendar, one row per day. Columns: date, day_type, sampled (logical).
Pass directly to creel_design as the calendar argument. Unsampled days have day_type
assigned proportionally from day_types.

interviews One row per intercepted angler party. Columns: date, day_type, interview_id,
trip_status ("complete” or "incomplete”), hours_fished, trip_duration (total trip
length; equals hours_fished for complete trips), n_anglers, catch_total, catch_kept,
species_sought.

counts One row per instantaneous count. Columns: date, day_type, count_time (integer in-
dex 1...n_counts_per_day) and total_anglers, plus daylight_hours (T for that day)
and angler_hours (total_anglers * daylight_hours) when lat or daylight_hours was
supplied. Pass count_time_col = count_time to add_counts when n_counts_per_day >
1.

catch Long-format catch table. Columns: interview_id, species, count, catch_type ("caught”,
"harvested”, "released").

Pass angler_hours, not total_anglers, to add_counts. An instantaneous count estimates the
mean number of anglers present, not effort; effort is that count multiplied by the length of the period
the count was randomised within (Hoenig et al. 1993). estimate_effort() expands whatever
numeric column it is given and cannot tell the two apart, so handing it total_anglers yields
angler-days silently mislabelled as angler-hours. When lat or daylight_hours is supplied the
counts table carries three numeric columns and add_counts will not guess between them: name
the one you mean with add_counts(design, sim$counts, count_col = angler_hours).

When n_counts_per_day > 1 you must also drop the measures you are not using before attach-
ing. total_anglers differs between the counts taken within one day, so aggregation has no sin-
gle value to carry forward and would otherwise keep whichever came first. add_counts() aborts
rather than do that (GH #162); select the columns you need, as the second example below does.
daylight_hours is constant within a day and can stay.

Note that day_length gives astronomical daylight. Where the fishing day is fixed by regulation or
access hours instead, pass that period as daylight_hours.

The schedule output can be passed directly to creel_design as the calendar argument. The
interviews and counts outputs are then passed to add_interviews and add_counts.

References

Su, Z. & Clapp, D.F. (2013). Evaluation of sample design and estimation methods for Great Lakes
angler surveys. Trans. Am. Fish. Soc. 142: 234-246. doi:10.1080/00028487.2012.728167
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Greene, C.J., Hoenig, J.M., Barrowman, N.J. & Pollock, K.H. (1995). Programs to simulate catch
rate estimation in a roving creel survey of anglers. DFO Atlantic Fisheries Research Document
95/99. Department of Fisheries and Oceans, St. John’s, NL.

Petrere, M. Jr., Giacomini, H.C. & De Marco, P. Jr. (2010). Catch-per-unit-effort: which estimator
is best? Braz. J. Biol. 70: 483—-491. doi:10.1590/S151969842010005000010

See Also

simulate_creel_catch

Other "Simulation": day_length(), simulate_creel_catch()

Examples

my_params <- list(

effort = list(gamma_shape = 2.0, gamma_rate = 0.8),
party = list(mean = 1.5),

catch_per_trip = list(mean = 1.8, nb_size = 0.5),

harvest = list(mean_pct = 35),

counts = list(mean_total_anglers = 10)

)

# Basic simulation (single stratum)
set.seed(42)
sim <- simulate_creel_data(

params = my_params,
season_days = 90,
n_sampled_days = 20,
species = c("walleye”, "northern_pike"),
species_weights = c(0.6, 0.4)

)

head(sim$schedule)

head(sim$interviews)

head(sim$counts)

head(sim$catch)

# Multi-stratum simulation with day_types (named numeric vector).

# ~lat™ derives the daily fishing period from day_length(), which adds the
# daylight_hours and angler_hours columns to sim2$counts.

set.seed(1)

sim2 <- simulate_creel_data(

params = my_params,
season_days = 90,

n_sampled_days = 20,

day_types = c(weekday = 5/7, weekend = 2/7),
lat = 40.699

)

# Round-trip: simulate =+ creel_design =+ add_counts -+ add_interviews

# total_anglers is dropped: it varies between the counts taken within a day,
# so aggregation cannot carry it forward (see the note above).

counts2 <- sim2$counts[, c("date”, "day_type”, "count_time", "angler_hours")]
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design <- creel_design(sim2$schedule, date = date, strata = day_type) |>
add_counts(
counts2,
count_col = angler_hours, # counts alone are angler-days, not effort
count_time_col = count_time

) 1>

add_interviews(
sim2$interviews,
catch = "catch_total”,
effort = "hours_fished"”,
harvest = "catch_kept”,
trip_status = "trip_status”,
trip_duration = "trip_duration”,
n_anglers = "n_anglers”,
interview_type = "roving”

)

simulate_strata_collapse
Simulate the effect of collapsing strata on precision

Description
Compares per-stratum RSE and DEFF before and after merging a set of strata into a single combined
stratum.

Usage

simulate_strata_collapse(audit, merge_strata)

Arguments

audit A creel_strata_audit object returned by audit_strata().

merge_strata  Character vector. Names of strata to merge (must all appear in audit$strata$stratum).

Details
Merged strata are pooled using population-weighted means:

e N_merged = sum(N_h[merge_stratal)

e n_merged = sum(n_h[merge_stratal)

* ybar_merged = sum(N_h * ybar_h) / N_merged (population-weighted)

e s2_merged = sum(n_h * s2_h) / n_merged (sample-size-weighted pooled within-stratum vari-

ance)

RSE and DEFF for the merged stratum are computed using the same FPC-corrected formulas as
audit_strata(). Unmerged strata appear identically in both "before” and "after” rows.
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Value
A plain tibble (no S3 class) with columns: state ("before"” or "after"”), stratum, N_h, n_h, RSE,
DEFF, meets_target.

References

Cochran, W.G. 1977. Sampling Techniques, 3rd ed. Wiley, New York.

See Also

Other "Planning & Sample Size": audit_strata(), compare_designs(), creel_n_camera(),
creel_n_cpue(), creel_n_effort(), creel_power(),cv_from_n(),optimal_n(), power_creel(),
reallocate_strata()

Examples

audit <- audit_strata(
c(early_season = 30, mid_season = 30, late_season = 20),

n_h = c(early_season = 10, mid_season = 12, late_season = 8),
ybar_h = c(40, 45, 38),
s2_h = c(300, 320, 280)
)
simulate_strata_collapse(audit, merge_strata = c("early_season”, "mid_season"))

standardize_species Standardize species names to AFS codes

Description

Maps free-text species names in a data frame to canonical American Fisheries Society (AFS) species
codes, appending a species_code column. Matching is case-insensitive and checks both exact
common names and comma-separated aliases bundled with the package. Values that already look
like a known AFS code (all-uppercase, 3 characters) are passed through directly. Unmatched values
are left as NA with a c1i warning listing the unrecognised inputs.

Usage
standardize_species(
data,
species_col = "species”,
lookup = "AFS",
fuzzy = TRUE,

keep_original = TRUE,
custom_codes = NULL
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Arguments
data A data frame containing a species name column.
species_col Character scalar naming the column that holds species names. Default "species”.
lookup Character scalar identifying the code system to use. Currently only "AFS" (de-
fault) is supported; passing any other value raises an error.
fuzzy Logical. If TRUE (default), aliases (common abbreviations and alternate names)

are also searched. Set FALSE for strict common-name matching only.

keep_original Logical. If TRUE (default), the original species_col column is preserved un-
changed. Set FALSE to drop it.

custom_codes Named character vector of project-defined overrides applied after the AFS lookup.
Names are species name strings (matched case-insensitively); values are the
codes to assign. Useful for hybrids, pooled entries, or valid species absent from
the default AFS table. Example: c("Wiper"” = "WPR", "Crappie” = "CRP-POOL").
NULL (default) applies no overrides.

Details

Handling species not in the AFS table

The AFS lookup covers common freshwater sport fish but cannot anticipate every project-specific
entry. Three common cases require custom_codes:

* Hybrids (e.g. Wiper = Striped Bass x White Bass) — no universal AFS code; assign a project-
defined code.

* Pooled entries (e.g. "Crappie" when species was not recorded to species level) — use a code
like "CRP-POOL" to signal the aggregated nature of the record.

* Valid AFS species missing from the built-in table — supply the correct code via custom_codes
until the table is updated.

Value

data with an additional species_code character column appended. Unmatched rows receive
NA_character_. When custom_codes is supplied, AFS-matched rows are not overwritten; only
rows still NA after the AFS pass are candidates for custom matching.

See Also

Other "Reporting & Diagnostics": adjust_nonresponse(), as_tibble.creel_estimates(), check_completeness(),
compare_variance(), flag_outliers(), season_summary(), summarize_boat_composition(),
summarize_by_angler_type(), summarize_by_county(), summarize_by_day_type(), summarize_by_method(),
summarize_by_species_sought(), summarize_by_trip_length(), summarize_by_zip(), summarize_cws_rates(),
summarize_hws_rates(), summarize_length_freq(), summarize_refusals(), summarize_successful_parties(),
summarize_trips(), summary.creel_estimates(), tidy.creel_estimates(), validate_creel_data(),
validate_design(), validate_incomplete_trips(), validation_report(),write_estimates()
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Examples

interviews <- data.frame(

date = as.Date(c(”2024-06-01", "2024-06-02", "2024-06-03")),
species = c("walleye”, "Largemouth Bass"”, "UNKNOWN"),
kept = c(2L, 1L, oL)

)

standardize_species(interviews)

# Override project-specific entries that AFS cannot match
catch <- data.frame(
species = c("Walleye”, "Wiper", "Crappie"),
stringsAsFactors = FALSE

)
standardize_species(

catch,

custom_codes = c("Wiper"” = "WPR", "Crappie" = "CRP-POOL")
)

summarize_boat_composition
Tabulate boat composition by month and day type

Description

Computes the percentage of boats that are angler boats from raw count data, grouped by calendar
month and day type. Formula: mean(angler_boats / (angler_boats + non_ang_boats)) per
group. The day type column is resolved from the design’s strata: a stratum named day_type when
the design declares one, otherwise the first stratum column, with a message when the design declares
more than one. An inferred column whose values each fall in one month of the year (a composite
stratum such as "04_weekday") is refused when at least two months each hold two or more of its
values; pass day_type_col to name the day type.

Usage

summarize_boat_composition(design, schema, day_type_col = NULL)

Arguments
design A creel_design object with counts attached via add_counts.
schema A creel_schema object with angler_boats_col and non_ang_boats_col set.

day_type_col Name of the column holding the day type, as a single string. When NULL (the
default) it is resolved from the design’s strata as described above.
Details

Count-based summary, not interview-weighted. Rows where angler_boats + non_ang_boats ==
0 are excluded from ratio computation.
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Value

A data. frame with class c("creel_summary_boat_composition”, "data.frame") and columns:

month (full month name), day_type, n_events (integer, count events that yielded a share), n_unknown_boats
(integer, events excluded because a boat count was not recorded), n_nonpositive_boats (integer,

events excluded because the boat total was zero or negative), pct_angler_boats (numeric, 1 deci-

mal, NA when n_events is 0).

Count events that yield no share

A count event contributes an angler-boat share only when the boats were counted and the total is
positive. Both exclusions are real — an unrecorded count has no share to give, and a total of zero
makes the ratio undefined while a negative one is a data error — and both used to happen with no
trace that the event had occurred.

They are now counted in n_unknown_boats and n_nonpositive_boats, and the accounting closes:

n_events + n_unknown_boats + n_nonpositive_boats
== count events in that month and day type

A month and day type whose every event was excluded keeps its row, reporting NA for pct_angler_boats
rather than disappearing.

See Also

Other "Reporting & Diagnostics": adjust_nonresponse(), as_tibble.creel_estimates(), check_completeness(),
compare_variance(), flag_outliers(), season_summary(), standardize_species(), summarize_by_angler_type(
summarize_by_county(), summarize_by_day_type(), summarize_by_method(), summarize_by_species_sought(),
summarize_by_trip_length(), summarize_by_zip(), summarize_cws_rates(), summarize_hws_rates(),
summarize_length_freq(), summarize_refusals(), summarize_successful_parties(), summarize_trips(),
summary.creel_estimates(), tidy.creel_estimates(), validate_creel_data(), validate_design(),
validate_incomplete_trips(), validation_report(),write_estimates()

Examples

counts_df <- data.frame(

date = as.Date(c("2024-05-01", "2024-05-04",
"2024-06-01", "2024-06-08")),
day_type = c("weekday"”, "weekend”, "weekday", "weekend"),

angler_boats = c(3L, 2L, 4L, 1L),
non_ang_boats = c(1L, 2L, 1L, 3L),

count = c(leL, 12L, 9L, 8L)
)
cal <- data.frame(

date = counts_df$date,

day_type = counts_df$day_type

~—

d <- suppressWarnings(
creel_design(cal, date = date, strata = day_type)

d <- suppressWarnings(
add_counts(d, counts_df, count_col = count)
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)

s <- creel_schema(
survey_type = "instantaneous”,
angler_boats_col = "angler_boats”,
non_ang_boats_col = "non_ang_boats"

)

summarize_boat_composition(d, s)

summarize_by_angler_type
Tabulate interviews by angler type and month

Description
Counts the number of interviews for each angler type within each calendar month. Angler type is
taken from the column set via add_interviews(angler_type =...).

Usage

summarize_by_angler_type(design)

Arguments
design A creel_design object with interviews attached and angler_type column set
via add_interviews(angler_type=...).
Details

Interview-based summary, not pressure-weighted. This function tabulates raw interview records
without applying survey weighting by sampling effort or effort stratum. For pressure-weighted
extrapolated estimates, use estimate_catch_rate or estimate_harvest_rate.

Value

A data.frame with class c("creel_summary_angler_type", "data.frame") and columns: month,
angler_type, N, percent.

Unrecorded grouping values

An interview whose grouping value was not recorded is reported under "Unknown", sorted last,
rather than dropped. The interview is real and its grouping value is missing, which is not the same
as the interview not existing, so sum(N) always equals the number of interviews attached to the
design. "Unknown" is a label for the absence, never a category anyone selected. This matches
summarize_by_zip and summarize_by_county; the survey-weighted estimators use <unknown>
instead.

A column holding both unrecorded values and the literal value "Unknown"” warns: the two are pooled
into one row and cannot be told apart in the output. Missingness is tracked internally, so a category
genuinely named "Unknown" keeps its own counts.
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See Also

Other "Reporting & Diagnostics": adjust_nonresponse(), as_tibble.creel_estimates(), check_completeness(),
compare_variance(), flag_outliers(), season_summary(), standardize_species(), summarize_boat_compositior
summarize_by_county(), summarize_by_day_type(), summarize_by_method(), summarize_by_species_sought(),
summarize_by_trip_length(), summarize_by_zip(), summarize_cws_rates(), summarize_hws_rates(),
summarize_length_freq(), summarize_refusals(), summarize_successful_parties(), summarize_trips(),
summary.creel_estimates(), tidy.creel_estimates(), validate_creel_data(), validate_design(),
validate_incomplete_trips(), validation_report(),write_estimates()

Examples

data(example_calendar)
data(example_interviews)
d <- creel_design(example_calendar, date = date, strata = day_type)
d <- add_interviews(d, example_interviews,
catch = catch_total, effort = hours_fished, harvest = catch_kept,
trip_status = trip_status, angler_type = angler_type
)

summarize_by_angler_type(d)

summarize_by_county Tabulate interviews by county of origin

Description

Maps angler zip codes to county using the zipcodeR package, then counts and computes the percent
of interviews by county. NA or unmappable zip codes appear as an explicit "Unknown" row.

Usage

summarize_by_county(design, zip_col = "zip_code")
Arguments

design A creel_design object with interviews attached via add_interviews.

zip_col Name of the interview column holding the angler zip code. Defaults to "zip_code”.
Details

Interview-based summary, not pressure-weighted. Requires the zipcodeR package (listed in Suggests).
No state filter is applied; out-of-state anglers receive their actual county name. NA or unmappable
zip codes appear as "Unknown" for data quality visibility. Sort order: "Unknown" last; remaining
rows sorted by n descending.

Value

A data.frame with class c("creel_summary_county”, "data.frame"”) and columns: county
(character), n (integer), pct (numeric, 1 decimal). NA or unmappable zip codes appear as "Unknown".
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See Also

Other "Reporting & Diagnostics": adjust_nonresponse(), as_tibble.creel_estimates(), check_completeness(),
compare_variance(), flag_outliers(), season_summary(), standardize_species(), summarize_boat_compositior
summarize_by_angler_type(), summarize_by_day_type(), summarize_by_method(), summarize_by_species_sough
summarize_by_trip_length(), summarize_by_zip(), summarize_cws_rates(), summarize_hws_rates(),
summarize_length_freq(), summarize_refusals(), summarize_successful_parties(), summarize_trips(),
summary.creel_estimates(), tidy.creel_estimates(), validate_creel_data(), validate_design(),
validate_incomplete_trips(), validation_report(),write_estimates()

Examples

data(example_calendar)
data(example_interviews)

# The shipped interviews carry no zip code, so add one to demonstrate the
# mapping. Two NAs are left in on purpose: an unmappable zip is reported as
# "Unknown” rather than dropped.
interviews_zip <- example_interviews
interviews_zip$zip_code <- rep(

c("68502", "68508", NA), length.out = nrow(interviews_zip)
)

design <- creel_design(example_calendar, date = date, strata = day_type)
design <- add_interviews(design, interviews_zip,
catch = catch_total, effort = hours_fished, harvest = catch_kept,
trip_status = trip_status

)

summarize_by_county(design)

summarize_by_day_type Tabulate interviews by day type and month

Description

Counts the number of interviews in each day type stratum (e.g., weekday, weekend) within each cal-
endar month. The day type column is resolved from the design’s strata: a stratum named day_type
when the design declares one, otherwise the first stratum column, with a message when the design
declares more than one. Pass day_type_col to state the column outright. An inferred column
whose values each occur in a single month of the year (a composite stratum such as "04_weekday")
is refused when at least two months each hold two or more of its values, since crossing it with
month would produce a table of structural zeros. This is a heuristic on which values occur in which
months: pass day_type_col to state the column outright.

Usage

summarize_by_day_type(design, day_type_col = NULL)
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Arguments

design A creel_design object with interviews attached.

day_type_col  Name of the column holding the day type, as a single string. When NULL (the
default) it is resolved from the design’s strata as described above.

Details

Interview-based summary, not pressure-weighted. This function tabulates raw interview records
without applying survey weighting by sampling effort or effort stratum. For pressure-weighted
extrapolated estimates, use estimate_catch_rate or estimate_harvest_rate.

Value

A data.frame with class c("creel_summary_day_type"”, "data.frame") and columns: month,
day_type, N, percent.

See Also

Other "Reporting & Diagnostics": adjust_nonresponse(), as_tibble.creel_estimates(), check_completeness(),
compare_variance(), flag_outliers(), season_summary(), standardize_species(), summarize_boat_compositior
summarize_by_angler_type(), summarize_by_county(), summarize_by_method(), summarize_by_species_sought(
summarize_by_trip_length(), summarize_by_zip(), summarize_cws_rates(), summarize_hws_rates(),
summarize_length_freq(), summarize_refusals(), summarize_successful_parties(), summarize_trips(),
summary.creel_estimates(), tidy.creel_estimates(), validate_creel_data(), validate_design(),
validate_incomplete_trips(), validation_report(),write_estimates()

Examples

data(example_calendar)

data(example_interviews)

d <- creel_design(example_calendar, date = date, strata = day_type)

d <- add_interviews(d, example_interviews,
catch = catch_total, effort = hours_fished, harvest = catch_kept,
trip_status = trip_status

)

summarize_by_day_type(d)

summarize_by_method Tabulate interviews by fishing method and month

Description

Counts the number of interviews for each fishing method within each calendar month. Method is
taken from the column set via add_interviews(angler_method = ...).
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Usage

summarize_by_method(design)

Arguments
design A creel_design object with interviews attached and angler_method column
set via add_interviews(angler_method = ...).
Details

Interview-based summary, not pressure-weighted. This function tabulates raw interview records
without applying survey weighting by sampling effort or effort stratum. For pressure-weighted
extrapolated estimates, use estimate_catch_rate or estimate_harvest_rate.

Value

A data.frame with class c("creel_summary_method”, "data.frame"”) and columns: month,
method, N, percent.

Unrecorded grouping values

An interview whose grouping value was not recorded is reported under "Unknown", sorted last,
rather than dropped. The interview is real and its grouping value is missing, which is not the same
as the interview not existing, so sum(N) always equals the number of interviews attached to the
design. "Unknown” is a label for the absence, never a category anyone selected. This matches
summarize_by_zip and summarize_by_county; the survey-weighted estimators use <unknown>
instead.

A column holding both unrecorded values and the literal value "Unknown"” warns: the two are pooled
into one row and cannot be told apart in the output. Missingness is tracked internally, so a category
genuinely named "Unknown"” keeps its own counts.

See Also

Other "Reporting & Diagnostics": adjust_nonresponse(), as_tibble.creel_estimates(), check_completeness(),
compare_variance(), flag_outliers(), season_summary(), standardize_species(), summarize_boat_compositior
summarize_by_angler_type(), summarize_by_county(), summarize_by_day_type(), summarize_by_species_sough
summarize_by_trip_length(), summarize_by_zip(), summarize_cws_rates(), summarize_hws_rates(),
summarize_length_freq(), summarize_refusals(), summarize_successful_parties(), summarize_trips(),
summary.creel_estimates(), tidy.creel_estimates(), validate_creel_data(), validate_design(),
validate_incomplete_trips(), validation_report(),write_estimates()

Examples

data(example_calendar)
data(example_interviews)
d <- creel_design(example_calendar, date = date, strata = day_type)
d <- add_interviews(d, example_interviews,
catch = catch_total, effort = hours_fished, harvest = catch_kept,
trip_status = trip_status, angler_method = angler_method
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)

summarize_by_method(d)

summarize_by_species_sought
Tabulate interviews by species sought and month

Description

Counts the number of interviews for each species sought within each calendar month. Species
sought is taken from the column set via add_interviews(species_sought = ...).

Usage

summarize_by_species_sought(design)

Arguments
design A creel_design object with interviews attached and species_sought column
set via add_interviews(species_sought = ...).
Details

Interview-based summary, not pressure-weighted. This function tabulates raw interview records
without applying survey weighting by sampling effort or effort stratum. For pressure-weighted
extrapolated estimates, use estimate_catch_rate or estimate_harvest_rate.

Value

A data.frame with class c("creel_summary_species_sought”, "data.frame") and columns:
month, species, N, percent.

Unrecorded grouping values

An interview whose grouping value was not recorded is reported under "Unknown", sorted last,
rather than dropped. The interview is real and its grouping value is missing, which is not the same
as the interview not existing, so sum(N) always equals the number of interviews attached to the
design. "Unknown” is a label for the absence, never a category anyone selected. This matches
summarize_by_zip and summarize_by_county; the survey-weighted estimators use <unknown>
instead.

A column holding both unrecorded values and the literal value "Unknown"” warns: the two are pooled
into one row and cannot be told apart in the output. Missingness is tracked internally, so a category
genuinely named "Unknown" keeps its own counts.
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See Also

Other "Reporting & Diagnostics": adjust_nonresponse(), as_tibble.creel_estimates(), check_completeness(),
compare_variance(), flag_outliers(), season_summary(), standardize_species(), summarize_boat_compositior
summarize_by_angler_type(), summarize_by_county(), summarize_by_day_type(), summarize_by_method(),
summarize_by_trip_length(), summarize_by_zip(), summarize_cws_rates(), summarize_hws_rates(),
summarize_length_freq(), summarize_refusals(), summarize_successful_parties(), summarize_trips(),
summary.creel_estimates(), tidy.creel_estimates(), validate_creel_data(), validate_design(),
validate_incomplete_trips(), validation_report(),write_estimates()

Examples

data(example_calendar)
data(example_interviews)
d <- creel_design(example_calendar, date = date, strata = day_type)
d <- add_interviews(d, example_interviews,
catch = catch_total, effort = hours_fished, harvest = catch_kept,
trip_status = trip_status, species_sought = species_sought
)

summarize_by_species_sought(d)

summarize_by_trip_length
Tabulate interviews by trip length bin

Description
Bins trip durations (in hours) into 1-hour intervals from 0 to 10 hours, with a final bin for trips 10+
hours. Returns counts and percentages for each bin.

Usage

summarize_by_trip_length(design)

Arguments
design A creel_design object with interviews attached and trip_duration column
set via add_interviews(trip_duration=...).
Details

Interview-based summary, not pressure-weighted. This function tabulates raw interview records
without applying survey weighting by sampling effort or effort stratum. For pressure-weighted
extrapolated estimates, use estimate_catch_rate or estimate_harvest_rate.
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Value

A data.frame with class c("creel_summary_trip_length”, "data.frame") and columns: trip_length_bin
(ordered factor), N (integer), percent (numeric, 1 decimal). Bins: "[0,1)", "[1,2)", ..., "[9,10)",
"10+".

See Also

Other "Reporting & Diagnostics": adjust_nonresponse(), as_tibble.creel_estimates(), check_completeness(),
compare_variance(), flag_outliers(), season_summary(), standardize_species(), summarize_boat_compositior
summarize_by_angler_type(), summarize_by_county(), summarize_by_day_type(), summarize_by_method(),
summarize_by_species_sought (), summarize_by_zip(), summarize_cws_rates(), summarize_hws_rates(),
summarize_length_freq(), summarize_refusals(), summarize_successful_parties(), summarize_trips(),
summary.creel_estimates(), tidy.creel_estimates(), validate_creel_data(), validate_design(),
validate_incomplete_trips(), validation_report(),write_estimates()

Examples

data(example_calendar)
data(example_interviews)
d <- creel_design(example_calendar, date = date, strata = day_type)
d <- add_interviews(d, example_interviews,
catch = catch_total, effort = hours_fished, harvest = catch_kept,
trip_status = trip_status, trip_duration = trip_duration

)
summarize_by_trip_length(d)

summarize_by_zip Tabulate interviews by zip code of origin

Description

Counts and computes the percent of interviews by angler zip code of origin. NA zip codes appear
as an explicit "Unknown" row. Percent denominator is total interviews including NA rows.

Usage
summarize_by_zip(design, zip_col = "zip_code")
Arguments
design A creel_design object with interviews attached via add_interviews.
zip_col Name of the interview column holding the angler zip code. Defaults to "zip_code”.

Name whatever your source calls it — no organisation’s raw field name is as-
sumed.
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Details

Interview-based summary, not pressure-weighted. NA zip codes appear as an explicit "Unknown"
row for data quality visibility. Sort order: "Unknown" last; remaining rows sorted by n descending.

Value

A data.frame with class c("creel_summary_zip", "data.frame”) and columns: zip_code
(character), n (integer), pct (numeric, 1 decimal). NA zip codes appear as "Unknown”. Percent
denominator is total interviews including NA.

See Also

Other "Reporting & Diagnostics": adjust_nonresponse(), as_tibble.creel_estimates(), check_completeness(),
compare_variance(), flag_outliers(), season_summary(), standardize_species(), summarize_boat_compositior
summarize_by_angler_type(), summarize_by_county(), summarize_by_day_type(), summarize_by_method(),
summarize_by_species_sought(), summarize_by_trip_length(), summarize_cws_rates(),
summarize_hws_rates(), summarize_length_freq(), summarize_refusals(), summarize_successful_parties(),
summarize_trips(), summary.creel_estimates(), tidy.creel_estimates(), validate_creel_data(),
validate_design(), validate_incomplete_trips(), validation_report(),write_estimates()

Examples
data(example_calendar, package = "tidycreel")
data(example_interviews, package = "tidycreel”)

example_interviews$zip_code <- rep_len(
c("68502", "68502", NA, "68508", NA),
nrow(example_interviews)
)
d <- suppressWarnings(
creel_design(example_calendar, date = date, strata = day_type)
)
d <- suppressWarnings(
add_interviews(d, example_interviews,
catch = catch_total, effort = hours_fished, harvest = catch_kept,
trip_status = trip_status, trip_duration = trip_duration,
angler_type = angler_type, angler_method = angler_method,
species_sought = species_sought, n_anglers = n_anglers, refused = refused
)
)

summarize_by_zip(d)

summarize_cws_rates Compute caught-while-sought (CWS) rates by group
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Description

Computes mean caught-while-sought rates (fish per angler-hour) for anglers targeting each species.
For each interview, the rate is: caught_count / angler_effort where caught_count is the total
number of fish caught of the species the angler was seeking, and angler_effort is angler-hours
(effort x n_anglers, standardized at design time by add_interviews).

Usage

summarize_cws_rates(design, by = NULL, conf_level = 0.95)

Arguments
design A creel_design object with interviews attached via add_interviews (with
species_sought) and species catch data attached via add_catch.
by Optional tidy selector for grouping columns from design$interviews. Com-
mon choices: by = species_sought (CWS-03), by = c(month, species_sought)
(CWS-02), by = c(month, angler_type, species_sought) (CWS-01). When
NULL, returns a single overall rate across all interviews.
conf_level Numeric confidence level for the t-interval. Default 0.95.
Details

Interview-based summary, not pressure-weighted. This function computes a simple arithmetic
mean over sampled interviews. It does NOT apply survey weighting by sampling effort or effort
stratum. For pressure-weighted extrapolated estimates use estimate_catch_rate.

Only the species the party was seeking is counted. Its catch follows the model add_catch docu-
ments: the pair’s "caught” row when it has one, and otherwise harvested + released, because a
"caught” row is optional. Data that record only dispositions give the same rates as data that also
record the total.

Value

A data.frame with class c("creel_summary_cws_rates"”, "data.frame") and columns: group-
ing columns (if any), N (integer, interviews per group that produced a rate), n_unknown_target
(integer, interviews excluded because their sought species was not recorded), n_unknown_effort
(integer, interviews excluded because their effort was not recorded), n_nonpositive_effort (in-
teger, interviews excluded because their effort was zero or negative), mean_rate (numeric, mean
fish/angler-hour, NA when N is 0), se (numeric, standard error), ci_lower, ci_upper (t-interval;
ci_lower is clamped at O because a rate cannot be negative).

Unrecorded grouping values

An interview whose value for a by column was not recorded is reported under "Unknown", sorted
last, rather than dropped. Dropping it removed the interview from the result entirely, so the remain-
ing groups lost their own members and their rates were computed on the survivors — on the shipped
example data that moved one group’s mean rate from 0.393 to 0.762 while the table still looked
complete.
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A group with no interview left to rate — which happens when every one of its members had an
unrecorded target, see below — reports NA for mean_rate, se and the interval, and keeps its row
rather than disappearing.

Interviews with an unrecorded sought species

These are excluded from the rate and counted in n_unknown_target.

The numerator counts fish of the species the party was targeting. With no target recorded nothing in
the catch table can match, so such an interview falls through the join exactly as a party that caught
none of its target does, and it used to be scored the same way — as a zero. That asserted these parties
caught none of something nobody recorded, and it dragged down every group they belonged to: on
the shipped example data, blanking the sought species on 7 of 22 interviews took the boat group’s
mean rate from 0.393 to @. 254 with N unchanged at 9.

Excluding them makes the estimand the rate among parties with a known target. That equals the
rate among all parties only if the target went unrecorded independently of what was caught, which is
an assumption about the data rather than about the code — so n_unknown_target is reported beside
every rate and a reader can judge it. A party that genuinely caught none of a recorded target is a
real zero and still counts, per add_catch.

An interview whose effort was not recorded is treated the same way and counted in n_unknown_effort.
A rate needs an effort to divide by, and one unrecorded effort used to turn the whole group’s mean
into NA while N went on counting it. The two counts are mutually exclusive, target first, so an
interview missing both is counted once.

An effort that is not positive cannot produce a rate either, and those interviews are counted in
n_nonpositive_effort. A zero is a real record — a party interviewed before it started fishing —
and a negative one is a data error that add_interviews already warns about; neither yields a rate.
They used to be dropped with no trace at all, so a table could report 20 of 22 interviews with nothing
in it to say the other two existed.

N therefore counts the interviews that produced a rate, and the accounting closes:

N + n_unknown_target + n_unknown_effort + n_nonpositive_effort
== interviews in the group

The three exclusion counts are mutually exclusive, in that precedence, so an interview missing more
than one thing is counted once.

A column holding both unrecorded values and the literal value "Unknown” warns: the two are pooled
into one row and cannot be told apart in the output.

See Also

summarize_hws_rates(), estimate_catch_rate()

Other "Reporting & Diagnostics": adjust_nonresponse(), as_tibble.creel_estimates(), check_completeness(),
compare_variance(), flag_outliers(), season_summary(), standardize_species(), summarize_boat_compositior
summarize_by_angler_type(), summarize_by_county(), summarize_by_day_type(), summarize_by_method(),
summarize_by_species_sought(), summarize_by_trip_length(), summarize_by_zip(), summarize_hws_rates(),
summarize_length_freq(), summarize_refusals(), summarize_successful_parties(), summarize_trips(),
summary.creel_estimates(), tidy.creel_estimates(), validate_creel_data(), validate_design(),
validate_incomplete_trips(), validation_report(),write_estimates()
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Examples

data(example_calendar)
data(example_interviews)
data(example_catch)
d <- creel_design(example_calendar, date = date, strata = day_type)
d <- add_interviews(d, example_interviews,
catch = catch_total, effort = hours_fished, harvest = catch_kept,
trip_status = trip_status, species_sought = species_sought

d <- add_catch(d, example_catch,
catch_uid = interview_id, interview_uid = interview_id,
species = species, count = count, catch_type = catch_type
)

summarize_cws_rates(d, by = species_sought)

summarize_hws_rates Compute harvested-while-sought (HWS) rates by group

Description

Computes mean harvested-while-sought rates (fish per angler-hour) for anglers targeting each species.
For each interview, the rate is: harvested_count / angler_effort where harvested_count is
the total number of fish harvested (kept) of the species the angler was seeking, and angler_effort
is angler-hours (effort x n_anglers, standardized at design time by add_interviews).

Usage

summarize_hws_rates(design, by = NULL, conf_level = 0.95)

Arguments
design A creel_design object with interviews attached via add_interviews (with
species_sought) and species catch data attached via add_catch.
by Optional tidy selector for grouping columns from design$interviews. Com-
mon choices: by = species_sought (HWS-03), by = c(month, species_sought)
(HWS-02), by = c(month, angler_type, species_sought) (HWS-01). When
NULL, returns a single overall rate across all interviews.
conf_level Numeric confidence level for the t-interval. Default 0.95.
Details

Interview-based summary, not pressure-weighted. This function computes a simple arithmetic
mean over sampled interviews. It does NOT apply survey weighting by sampling effort or effort
stratum. For pressure-weighted extrapolated estimates use estimate_harvest_rate.

The catch filter ensures only species the angler was targeting are counted (i.e., rows in design$catch
where catch_type == "harvested” and species == species_sought).
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Value

A data.frame with class c("creel_summary_hws_rates”, "data.frame") and columns: group-
ing columns (if any), N (integer, interviews per group that produced a rate), n_unknown_target
(integer, interviews excluded because their sought species was not recorded), n_unknown_effort
(integer, interviews excluded because their effort was not recorded), n_nonpositive_effort (in-
teger, interviews excluded because their effort was zero or negative), mean_rate (numeric, mean
fish/angler-hour, NA when N is 0), se (numeric, standard error), ci_lower, ci_upper (t-interval;
ci_lower is clamped at O because a rate cannot be negative).

Unrecorded grouping values

An interview whose value for a by column was not recorded is reported under "Unknown", sorted
last, rather than dropped. Dropping it removed the interview from the result entirely, so the remain-
ing groups lost their own members and their rates were computed on the survivors — on the shipped
example data that moved one group’s mean rate from 0.393 to 0.762 while the table still looked
complete.

A group with no interview left to rate — which happens when every one of its members had an
unrecorded target, see below — reports NA for mean_rate, se and the interval, and keeps its row
rather than disappearing.

Interviews with an unrecorded sought species

These are excluded from the rate and counted in n_unknown_target.

The numerator counts fish of the species the party was targeting. With no target recorded nothing in
the catch table can match, so such an interview falls through the join exactly as a party that caught
none of its target does, and it used to be scored the same way — as a zero. That asserted these parties
caught none of something nobody recorded, and it dragged down every group they belonged to: on
the shipped example data, blanking the sought species on 7 of 22 interviews took the boat group’s
mean rate from @.393 to @. 254 with N unchanged at 9.

Excluding them makes the estimand the rate among parties with a known target. That equals the
rate among all parties only if the target went unrecorded independently of what was caught, which is
an assumption about the data rather than about the code — so n_unknown_target is reported beside
every rate and a reader can judge it. A party that genuinely caught none of a recorded target is a
real zero and still counts, per add_catch.

An interview whose effort was not recorded is treated the same way and counted in n_unknown_effort.
A rate needs an effort to divide by, and one unrecorded effort used to turn the whole group’s mean
into NA while N went on counting it. The two counts are mutually exclusive, target first, so an
interview missing both is counted once.

An effort that is not positive cannot produce a rate either, and those interviews are counted in
n_nonpositive_effort. A zero is a real record — a party interviewed before it started fishing —
and a negative one is a data error that add_interviews already warns about; neither yields a rate.
They used to be dropped with no trace at all, so a table could report 20 of 22 interviews with nothing
in it to say the other two existed.

N therefore counts the interviews that produced a rate, and the accounting closes:

N + n_unknown_target + n_unknown_effort + n_nonpositive_effort
== interviews in the group
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The three exclusion counts are mutually exclusive, in that precedence, so an interview missing more
than one thing is counted once.

A column holding both unrecorded values and the literal value "Unknown"” warns: the two are pooled
into one row and cannot be told apart in the output.

See Also

summarize_cws_rates(), estimate_harvest_rate()

Other "Reporting & Diagnostics": adjust_nonresponse(), as_tibble.creel_estimates(), check_completeness(),
compare_variance(), flag_outliers(), season_summary(), standardize_species(), summarize_boat_compositior
summarize_by_angler_type(), summarize_by_county(), summarize_by_day_type(), summarize_by_method(),
summarize_by_species_sought (), summarize_by_trip_length(), summarize_by_zip(), summarize_cws_rates(),
summarize_length_freq(), summarize_refusals(), summarize_successful_parties(), summarize_trips(),
summary.creel_estimates(), tidy.creel_estimates(), validate_creel_data(), validate_design(),
validate_incomplete_trips(), validation_report(),write_estimates()

Examples

data(example_calendar)
data(example_interviews)
data(example_catch)
d <- creel_design(example_calendar, date = date, strata = day_type)
d <- add_interviews(d, example_interviews,
catch = catch_total, effort = hours_fished, harvest = catch_kept,
trip_status = trip_status, species_sought = species_sought

~—

d <- add_catch(d, example_catch,
catch_uid = interview_id, interview_uid = interview_id,
species = species, count = count, catch_type = catch_type
)

summarize_hws_rates(d, by = species_sought)

summarize_length_freq Compute length frequency distribution from creel interview data

Description

Computes length frequency distributions (count, percent, cumulative percent) from fish length data
attached via add_lengths. Supports all fish (type = "catch”), harvested fish (type = "harvest"),
and released fish (type = "release”).

Usage

summarize_length_freq(design, type = "catch”, by = NULL, bin_width = 1)
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Arguments
design A creel_design object with length data attached via add_lengths.
type Character string specifying which fish to include. One of "catch” (all fish, har-
vest + release combined), "harvest” (kept fish only), or "release” (released
fish only). Default "catch”.
by Optional tidy selector for grouping columns from design$lengths. Common
choice: by = species. When NULL, returns a single overall distribution.
bin_width Positive numeric specifying the width of each length bin in the same units as the
length data (typically mm). Default 1.
Details

Interview-based summary, not pressure-weighted. This function tabulates raw length measure-
ments from sampled interviews without applying survey weighting by sampling effort or effort stra-
tum. For pressure-weighted extrapolated estimates use estimate_catch_rate orestimate_harvest_rate.

Pre-binned release format: When length data was attached with release_format = "binned”,
release rows have character bin labels (e.g., "350-400") and a count column. This function parses
each bin label into a numeric midpoint and expands by count before applying bin_width binning.
This allows a consistent bin_width to be applied to both individual and pre-binned data.

Value

A data. frame with class

A data. frame with class c("creel_summary_length_freq”, "data.frame") and columns: group-
ing columns (if any), length_bin (ordered factor), N (integer, fish count per bin), percent (nu-
meric, percent of group total), cumulative_percent (numeric, within group). Only bins with N >

0 are returned. Percent values are rounded to 1 decimal place.

Unrecorded grouping values

A length record whose value for a by column was not recorded is reported under "Unknown", sorted
last, rather than dropped. Dropping it removed the record from the distribution entirely, taking its
weight with it — and a binned release row carries a count rather than one fish, so six dropped rows
cost eleven fish on the shipped example data. The ungrouped total was never affected, which is
what kept this invisible.

"Unknown" labels the absence; nothing is imputed and it is never a category anyone recorded.
sum(N) equals the number of fish the lengths frame describes, grouped or not.

See Also

add_lengths(), summarize_cws_rates(), summarize_hws_rates()

Other "Reporting & Diagnostics": adjust_nonresponse(), as_tibble.creel_estimates(), check_completeness(),
compare_variance(), flag_outliers(), season_summary(), standardize_species(), summarize_boat_compositior
summarize_by_angler_type(), summarize_by_county(), summarize_by_day_type(), summarize_by_method(),
summarize_by_species_sought (), summarize_by_trip_length(), summarize_by_zip(), summarize_cws_rates(),
summarize_hws_rates(), summarize_refusals(), summarize_successful_parties(), summarize_trips(),
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summary.creel_estimates(), tidy.creel_estimates(), validate_creel_data(), validate_design(),
validate_incomplete_trips(), validation_report(),write_estimates()

Examples

data(example_calendar)
data(example_interviews)
data(example_lengths)
d <- creel_design(example_calendar, date = date, strata = day_type)
d <- add_interviews(d, example_interviews,
catch = catch_total, effort = hours_fished, harvest = catch_kept,
trip_status = trip_status

d <- add_lengths(d, example_lengths,
length_uid = interview_id, interview_uid = interview_id,
species = species, length = length,
length_type = length_type, count = count,

release_format = "binned”
)
summarize_length_freq(d, type = "harvest”, by = species, bin_width = 25)
summarize_length_freq(d, type = "release”, by = species)
summarize_length_freq(d, type = "catch")
summarize_refusals Tabulate refused vs accepted interviews by month

Description
Counts the number of refused and accepted interviews in each calendar month. Refusals are
recorded as TRUE in the refused column set via add_interviews.

Usage

summarize_refusals(design)

Arguments
design A creel_design object with interviews attached and refused column set via
add_interviews(refused=...).
Details

Interview-based summary, not pressure-weighted. This function tabulates raw interview records
without applying survey weighting by sampling effort or effort stratum. For pressure-weighted
extrapolated estimates, use estimate_catch_rate or estimate_harvest_rate.
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Value

A data.frame with class c("creel_summary_refusals”, "data.frame") and columns: month
(full month name), participation ("accepted" or "refused"), N (integer count), percent (numeric,
rounded to 1 decimal, percent within month).

See Also

Other "Reporting & Diagnostics": adjust_nonresponse(), as_tibble.creel_estimates(), check_completeness(),
compare_variance(), flag_outliers(), season_summary(), standardize_species(), summarize_boat_compositior
summarize_by_angler_type(), summarize_by_county(), summarize_by_day_type(), summarize_by_method(),
summarize_by_species_sought (), summarize_by_trip_length(), summarize_by_zip(), summarize_cws_rates(),
summarize_hws_rates(), summarize_length_freq(), summarize_successful_parties(), summarize_trips(),
summary.creel_estimates(), tidy.creel_estimates(), validate_creel_data(), validate_design(),
validate_incomplete_trips(), validation_report(),write_estimates()

Examples

data(example_calendar)
data(example_interviews)
d <- creel_design(example_calendar, date = date, strata = day_type)
d <- add_interviews(d, example_interviews,
catch = catch_total, effort = hours_fished, harvest = catch_kept,
trip_status = trip_status, refused = refused

)

summarize_refusals(d)

summarize_successful_parties
Tabulate successful parties by angler type and species sought

Description

A party is "successful" when its total catch of the species it was seeking (species_sought) is
greater than zero. That total follows the model add_catch documents: the pair’s "caught” row
when it has one, and otherwise harvested + released, because a "caught” row is optional. Re-
turns counts of successful and total parties for each angler type x species sought combination.

Usage

summarize_successful_parties(design)

Arguments

design A creel_design object with interviews attached (including angler_type and
species_sought columns) and catch data attached via add_catch.
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Details

A pair that records its own "caught” row keeps it even when that row is zero — a recorded catch
of none is data, not an absence, and does not fall back to the dispositions.

Interview-based summary, not pressure-weighted. This function tabulates raw interview records
without applying survey weighting by sampling effort or effort stratum. For pressure-weighted
extrapolated estimates, use estimate_catch_rate or estimate_harvest_rate.

Value

A data.frame with class c("creel_summary_successful_parties”, "data.frame") and columns:
angler_type, species_sought, N_successful (integer, NA where success is not determinable),
N_total (integer), percent (numeric, 1 decimal, NA likewise).

Unrecorded grouping values

An interview whose angler_type or species_sought was not recorded is reported under "Unknown”,
sorted last, rather than dropped, so sum(N_total) always equals the number of interviews attached
to the design.

The two are not equivalent. A party is successful when it caught some of the species it sought, so
where the sought species is unrecorded there is nothing to compare the catch against and success
is not determinable: those rows report NA for N_successful and percent, never @, which would
assert that the parties failed. An unrecorded angler type leaves success perfectly determinable —
only the reporting group is unknown — so those rows carry real counts. So does a sought species
genuinely recorded as "Unknown": that is a real answer, not a missing one, and it keeps its own
counts.

See Also

Other "Reporting & Diagnostics": adjust_nonresponse(), as_tibble.creel_estimates(), check_completeness(),
compare_variance(), flag_outliers(), season_summary(), standardize_species(), summarize_boat_compositior
summarize_by_angler_type(), summarize_by_county(), summarize_by_day_type(), summarize_by_method(),
summarize_by_species_sought(), summarize_by_trip_length(), summarize_by_zip(), summarize_cws_rates(),
summarize_hws_rates(), summarize_length_freq(), summarize_refusals(), summarize_trips(),
summary.creel_estimates(), tidy.creel_estimates(), validate_creel_data(), validate_design(),
validate_incomplete_trips(), validation_report(),write_estimates()

Examples

data(example_calendar)

data(example_interviews)

data(example_catch)

d <- creel_design(example_calendar, date = date, strata = day_type)

d <- add_interviews(d, example_interviews,
catch = catch_total, effort = hours_fished, harvest = catch_kept,
trip_status = trip_status, angler_type = angler_type,
species_sought = species_sought

d <- add_catch(d, example_catch,
catch_uid = interview_id, interview_uid = interview_id,
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species = species, count = count, catch_type = catch_type

)

summarize_successful_parties(d)

summarize_trips Summarize trip metadata for interview data

Description

Provides a diagnostic summary of trip completion status and duration statistics for interview data
attached to a creel design. Useful for inspecting data quality before estimation.

Usage

summarize_trips(design)

Arguments

design A creel_design object with interviews attached via add_interviews().

Value

A list (class "creel_trip_summary") with components:

n_total Total number of interviews

n_complete Number of complete trip interviews
n_incomplete Number of incomplete trip interviews
pct_complete Percentage of complete trips
pct_incomplete Percentage of incomplete trips

duration_stats Data frame with duration statistics by trip status, or NULL when the interviews carry
no trip duration (neither trip_duration nor trip_start + interview_time was given to
add_interviews())

See Also

Other "Reporting & Diagnostics": adjust_nonresponse(), as_tibble.creel_estimates(), check_completeness(),
compare_variance(), flag_outliers(), season_summary(), standardize_species(), summarize_boat_compositior
summarize_by_angler_type(), summarize_by_county(), summarize_by_day_type(), summarize_by_method(),
summarize_by_species_sought(), summarize_by_trip_length(), summarize_by_zip(), summarize_cws_rates(),
summarize_hws_rates(), summarize_length_freq(), summarize_refusals(), summarize_successful_parties(),
summary.creel_estimates(), tidy.creel_estimates(), validate_creel_data(), validate_design(),
validate_incomplete_trips(), validation_report(),write_estimates()
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Examples

data(example_calendar)
data(example_interviews)

design <- creel_design(example_calendar, date = date, strata = day_type)
design <- add_interviews(design, example_interviews,

catch = catch_total,

effort = hours_fished,

harvest = catch_kept,

trip_status = trip_status,

trip_duration = trip_duration

)
summary <- summarize_trips(design)
print(summary)

summary.creel_estimates
Summarise creel survey estimates as a formatted table

Description

summary.creel_estimates() converts a creel_estimates object into a creel_summary table
with human-readable column names, suitable for display or export.

Usage
## S3 method for class 'creel_estimates'
summary(object, digits = 4L, ...)
Arguments
object A creel_estimates object returned by estimate_effort(), estimate_catch_rate(),

estimate_harvest_rate(),estimate_total_catch(),orestimate_total_harvest().
digits Integer number of significant digits for numeric columns (default: 4).

Additional arguments (currently ignored).

Value

A creel_summary S3 object (a list) with components:

table A data. frame with columns: any grouping variables, Estimate, SE, CI Lower,
CI Upper, N.
method Character string — the estimation method.

variance_method
Character string — the variance method.

conf_level Numeric confidence level (e.g. 0.95).
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See Also

estimate_effort(), estimate_catch_rate(), estimate_harvest_rate()

Other "Reporting & Diagnostics": adjust_nonresponse(), as_tibble.creel_estimates(), check_completeness(),
compare_variance(), flag_outliers(), season_summary(), standardize_species(), summarize_boat_compositior
summarize_by_angler_type(), summarize_by_county(), summarize_by_day_type(), summarize_by_method(),
summarize_by_species_sought (), summarize_by_trip_length(), summarize_by_zip(), summarize_cws_rates(),
summarize_hws_rates(), summarize_length_freq(), summarize_refusals(), summarize_successful_parties(),
summarize_trips(), tidy.creel_estimates(), validate_creel_data(),validate_design(),
validate_incomplete_trips(), validation_report(),write_estimates()

Examples

data(example_calendar)
data(example_counts)
data(example_interviews)

design <- creel_design(example_calendar, date = date, strata = day_type)
design <- add_counts(design, example_counts)
design <- add_interviews(design, example_interviews,
catch = catch_total, effort = hours_fished, harvest = catch_kept,
trip_status = trip_status

)

est <- estimate_effort(design)
summary (est)
as.data.frame(summary(est))

theme_creel Package-standard ggplot2 theme for tidycreel plots

Description

theme_creel () applies a light, publication-friendly theme aligned with the package website colours.
It is designed to be a stable default for tidycreel examples, vignettes, and autoplot () methods.

Usage

theme_creel (base_size = 11, base_family = "sans")
Arguments

base_size Base text size. Default 11.

base_family Base font family. Default "sans".
Value

A ggplot2 theme object.
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See Also

Other "Visualisation": autoplot.creel_estimates(), autoplot.creel_length_distribution(),
autoplot.creel_schedule(), creel_palette(), plot_design()

Examples

if (requireNamespace("ggplot2"”, quietly = TRUE)) {
ggplot2::ggplot(mtcars, ggplot2::aes(wt, mpg)) +
ggplot2::geom_point(colour = creel_palette()[["primary”]]) +
theme_creel()

tidy.creel_estimates Tidy a creel_estimates object into a flat tibble

Description

Tidy a creel_estimates object into a flat tibble

Usage
## S3 method for class 'creel_estimates'
tidy(x, ...)
Arguments
X A creel_estimates object.
Unused; reserved for future arguments.
Value

A tibble with one row per estimate. All columns from x$estimates are returned, plus n padded
to NA_integer_ when the estimator does not produce a sample size (e.g. mark-recapture harvest).
Guaranteed columns: estimate, se, ci_lower, ci_upper, n.

Lossy for uncertainty components. Named components — the x$se_components list, and the
se_expansion slot it mirrors — stay on the object and are deliberately not returned as columns.
The contract distinguishes a component that does not apply or was never propagated (an absent
name) from one that applies but is unknown (NA), and a tibble column collapses both to NA — rein-
troducing exactly the ambiguity the absent name was chosen to prevent. Read them from the object
(x$se_components) or from print(), which also states each component’s relationship to se.

Note also that se_between and se_within, where present, do not reconstruct se on designs carry-
ing a party-size expansion: the expansion term is a third contribution and is not among the visible
columns.



validate_creel_data 269

See Also

as_tibble.creel_estimates() for the same table with the estimate’s method, unit and confi-
dence level as columns; write_estimates

Other "Reporting & Diagnostics": adjust_nonresponse(), as_tibble.creel_estimates(), check_completeness(),
compare_variance(), flag_outliers(), season_summary(), standardize_species(), summarize_boat_compositior
summarize_by_angler_type(), summarize_by_county(), summarize_by_day_type(), summarize_by_method(),
summarize_by_species_sought (), summarize_by_trip_length(), summarize_by_zip(), summarize_cws_rates(),
summarize_hws_rates(), summarize_length_freq(), summarize_refusals(), summarize_successful_parties(),
summarize_trips(), summary.creel_estimates(), validate_creel_data(), validate_design(),
validate_incomplete_trips(), validation_report(),write_estimates()

validate_creel_data Validate creel survey data frames

Description

Runs field-level schema and quality checks on counts and/or interview data frames, returning a tidy
results tibble with a pass/warn/fail verdict per column check. A print method renders a colour-
coded cli summary.

Usage

validate_creel_data(
counts = NULL,
interviews = NULL,
na_threshold = 0.1,
date_range = c(as.Date("1970-01-01"), as.Date("2100-12-31"))

)

Arguments
counts A data frame of count (effort) observations, or NULL to skip.
interviews A data frame of interview observations, or NULL to skip.

na_threshold  Numeric scalar in [0, 1]. Columns with an NA rate above this threshold receive
a "warn” status. Default 0. 10.

date_range A length-2 Date vector giving the earliest and latest plausible dates. Default
c(as.Date("1970-01-01"), as.Date("2100-12-31")).

Details
Checks performed for every column:

* Type check - column class is reported.

¢ NA rate - warns if > na_threshold (default 0.10) of values are NA.

Additional checks based on detected column role:
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¢ Date columns - values must fall within date_range (defaults to 1970-01-01 - 2100-12-31);

warns on future dates.
* Numeric columns - warns if any value is negative (effort/count should be > 0).

* Character/factor columns - warns if any value is an empty string.

Value

An object of class creel_data_validation - a tibble with columns:

table Which input was checked: "counts” or "interviews".
column Column name.

non n on

check Short check label (e.g. "na_rate”, "negative_values”, "type").

n o n

status "pass”, "warn”, or "fail".

detail Human-readable detail string.

See Also

validate_creel_schedule() for schedule-specific validation.

Other "Reporting & Diagnostics": adjust_nonresponse(), as_tibble.creel_estimates(), check_completeness(),
compare_variance(), flag_outliers(), season_summary(), standardize_species(), summarize_boat_compositior
summarize_by_angler_type(), summarize_by_county(), summarize_by_day_type(), summarize_by_method(),
summarize_by_species_sought (), summarize_by_trip_length(), summarize_by_zip(), summarize_cws_rates(),
summarize_hws_rates(), summarize_length_freq(), summarize_refusals(), summarize_successful_parties(),
summarize_trips(), summary.creel_estimates(), tidy.creel_estimates(), validate_design(),

validate_incomplete_trips(), validation_report(),write_estimates()

Examples

counts <- data.frame(

date = as.Date(c("2024-06-01", "2024-06-02")),
day_type = c("weekday”, "weekend"),
count = c(10L, NA_integer_)

)
interviews <- data.frame(
date as.Date(c("2024-06-01", "2024-06-02")),
fish_kept = c(2L, -1L),
species = c("walleye”, "")
)
res <- validate_creel_data(counts, interviews)
print(res)
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validate_creel_schedule
Validate a creel_schedule object

Description

Checks that a creel_schedule (or plain data frame intended for use with creel_design()) has the
required columns, correct types, and sensible values. Called by read_schedule() after coercion
and available for users to validate hand-constructed schedules.

Usage

validate_creel_schedule(data)

Arguments

data A data frame to validate.

Value

Invisibly returns the input data frame on success. Aborts with an informative error message on
validation failure.

See Also

Other "Scheduling": attach_count_times(), daylight_shifts(), generate_bus_schedule(),
generate_count_times(), generate_progressive_start(), generate_schedule(), new_creel_schedule(),
read_schedule(), write_schedule()

Examples

sched <- generate_schedule(

start_date = "2024-06-01",

end_date = "2024-06-14",

n_periods =1,

sampling_rate = c(weekday = 0.3, weekend = 0.6),
seed = 42

)

validate_creel_schedule(sched)
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validate_creel_schema Validate a creel_schema object

Description

Checks that all columns required for the schema’s survey_type are mapped (non-NULL). Aborts
with an informative cli_abort() listing each missing column and its table.

Usage

validate_creel_schema(schema)

Arguments

schema A creel_schema object created by creel_schema().

Value

invisible(schema) if all required columns are mapped.

See Also

Other "Survey Design": add_catch(), add_counts(), add_interviews(), add_lengths(), add_sections(),
as_creel_svydesign(), as_hybrid_svydesign(), compute_angler_effort(), compute_effort(),
creel_design(), creel_schema(), creel_vocabulary(),derive_angler_count(), est_effort_camera(),
impute_camera_counts(), mean_party_size(), prep_counts_boat_party(), prep_counts_daily_effort(),
prep_interview_catch(), prep_interviews_trips()

Examples

# A schema names the source columns for each table its survey type needs.
schema <- creel_schema(

survey_type = "instantaneous”,
interview_uid_col = "interview_id",
date_col = "date"”,
trip_status_col = "trip_status”,
effort_col = "hours_fished”,
catch_col = "catch_total”,
catch_uid_col "catch_id",
species_col = "species”,
catch_count_col "count”,
catch_type_col "catch_type”,
length_uid_col "length_id",
length_mm_col "length”,

length_type_col
count_time_col

bank_anglers_col

count_col

= "length_type",

"count_time",
"bank_anglers”,

= "angler_count”
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validate_creel_schema(schema)

# An incomplete schema is refused here rather than failing later at a join.

try(validate_creel_schema(creel_schema(survey_type = "instantaneous”)))
validate_design Validate a proposed creel survey design against sample size targets
Description

Pre-season design check: runs creel_n_effort() and creel_n_cpue() per stratum and returns a pass/warn/fail
status report.

Usage

validate_design(
N_h,
ybar_h,
s2_h,
n_proposed,
cv_target,
type = c("effort”, "cpue”),
cv_catch = NULL,
cv_effort = NULL,

rho = @
)
Arguments
N_h Named numeric vector. Total available sampling days per stratum.
ybar_h Numeric vector (same length as N_h). Pilot mean effort per day per stratum.
s2_h Numeric vector (same length as N_h). Pilot variance of effort per stratum.
n_proposed Named integer vector (same length as N_h). Proposed sampling days per stra-
tum.
cv_target Numeric scalar. Target CV for the effort estimate.
type Character. One of "effort" or "cpue". Default "effort".
cv_catch Numeric scalar. Required when type = "cpue".
cv_effort Numeric scalar. Required when type = "cpue".

rho Numeric scalar. Correlation between catch and effort. Default O.
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Value
A creel_design_report object (S3 list) with:

$results tibble with columns stratum, status, n_proposed, n_required, cv_actual, cv_target, mes-
sage

$passed logical — TRUE if all strata status == "pass"

$survey_type character

See Also

Other "Reporting & Diagnostics": adjust_nonresponse(), as_tibble.creel_estimates(), check_completeness(),
compare_variance(), flag_outliers(), season_summary(), standardize_species(), summarize_boat_compositior
summarize_by_angler_type(), summarize_by_county(), summarize_by_day_type(), summarize_by_method(),
summarize_by_species_sought (), summarize_by_trip_length(), summarize_by_zip(), summarize_cws_rates(),
summarize_hws_rates(), summarize_length_freq(), summarize_refusals(), summarize_successful_parties(),
summarize_trips(), summary.creel_estimates(), tidy.creel_estimates(), validate_creel_data(),
validate_incomplete_trips(), validation_report(),write_estimates()

Examples

validate_design(
N_h = c(weekday = 65L, weekend = 28L),
ybar_h c(weekday = 50, weekend = 60),
s2_h c(weekday = 400, weekend = 500),
n_proposed = c(weekday = 20L, weekend = 12L),
cv_target = 0.15

validate_incomplete_trips
Validate incomplete trip estimates using TOST equivalence testing

Description

Performs Two One-Sided Tests (TOST) to determine if incomplete trip CPUE estimates are statis-
tically equivalent to complete trip estimates within a specified threshold. Returns validation results
with recommendations for whether incomplete trips are appropriate for estimation in the given
dataset.

Usage

validate_incomplete_trips(
design,
catch,
effort,
by = NULL,
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variance = "taylor”,
conf_level = 0.95,

truncate_at

Arguments

design

catch

effort
by

variance

conf_level

truncate_at

Details

= 0.5

A creel_design object with interviews attached via add_interviews. Must in-
clude trip_status field to distinguish complete from incomplete trips.

Bare column name for catch data (supports tidy evaluation)
Bare column name for effort data (supports tidy evaluation)

Optional tidy selector for grouping variables. When provided, performs TOST
for each group independently. Overall validation passes only if overall test AND
all group tests pass equivalence.

Character string specifying variance estimation method. Options: "taylor”
(default), "bootstrap”, or "jackknife". Passed to estimate_catch_rate.

Numeric confidence level for confidence intervals (default: 0.95). Passed to
estimate_catch_rate.

Numeric minimum trip duration (hours) for incomplete trip estimation. Default
is 0.5 hours (30 minutes). Passed to estimate_catch_rate for MOR estimator.

The function estimates CPUE separately for complete trips (using ratio-of-means) and incomplete
trips (using mean-of-ratios) via estimate_catch_rate. It then performs TOST to test equivalence
within the specified threshold.

Equivalence bounds are calculated as +threshold * complete_trip_estimate. The difference variance
is estimated using the delta method: Var(complete - incomplete) = Var(complete) + Var(incomplete),
assuming independence between the two samples.

Sample size requirements: At least 10 complete trips AND 10 incomplete trips are required for
stable variance estimation and TOST. The function errors if either sample size is insufficient.

Value

A creel_tost_validation S3 object (list) with components:

» overall_test: List with TOST results for overall comparison (p_lower, p_upper, equiva-
lence_passed, diff_estimate, equivalence_bounds)

* group_tests: Data frame with per-group TOST results (only present for grouped estimation)

* equivalence_threshold: Numeric threshold used (e.g., 0.20 for £20\

* passed: Logical indicating if overall AND all groups (if applicable) passed equivalence

* recommendation: Character string with usage recommendation

* metadata: List with complete and incomplete trip estimates, standard errors, confidence in-
tervals, and sample sizes
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Package Options

The package option tidycreel.equivalence_threshold controls the equivalence threshold (de-
fault: 0.20 = 20\ bounds for equivalence as +threshold * complete_trip_estimate. For example,
with the default 20\ equivalence bounds are 1.6 to 2.4 fish/hour. Users can set a custom threshold:

options(tidycreel.equivalence_threshold =0.15)

TOST Equivalence Testing

TOST (Two One-Sided Tests) is the statistically appropriate method for proving similarity between
two estimates. Unlike traditional hypothesis testing which tests for difference, TOST tests the null
hypothesis that estimates differ by MORE than the threshold. Equivalence is concluded when both
one-sided tests reject the null (both p-values < 0.05).

The two tests are:

1. HO: complete - incomplete <= -threshold vs H1: complete - incomplete > -threshold

2. HO: complete - incomplete >= threshold vs H1: complete - incomplete < threshold

Both tests must reject (p < 0.05) for equivalence. This ensures estimates are "close enough" to be
considered equivalent for practical purposes.

Grouped Validation

When by is provided, the function performs TOST for each group independently AND for the over-
all (ungrouped) data. The validation passes only if ALL tests pass equivalence. This conservative
approach prevents overlooking group-specific bias that could be masked by overall equivalence.

See Also

Other "Reporting & Diagnostics": adjust_nonresponse(), as_tibble.creel_estimates(), check_completeness(),
compare_variance(), flag_outliers(), season_summary(), standardize_species(), summarize_boat_compositior
summarize_by_angler_type(), summarize_by_county(), summarize_by_day_type(), summarize_by_method(),
summarize_by_species_sought (), summarize_by_trip_length(), summarize_by_zip(), summarize_cws_rates(),
summarize_hws_rates(), summarize_length_freq(), summarize_refusals(), summarize_successful_parties(),
summarize_trips(), summary.creel_estimates(), tidy.creel_estimates(), validate_creel_data(),
validate_design(), validation_report(),write_estimates()

Examples

# Create design with both complete and incomplete trips

calendar <- data.frame(
date = as.Date(c("2024-06-01", "2024-06-02", "2024-06-03", "2024-06-04")),
day_type = rep(c("weekday"”, "weekend"), each = 2)

)

design <- creel_design(calendar, date = date, strata = day_type)

set.seed(123)

interviews <- data.frame(
date = as.Date(rep(c("2024-06-01", "2024-06-02", "2024-06-03", "2024-06-04"), each = 25)),
catch_total = rpois(100, lambda = 6),
hours_fished = runif (100, min = 2, max = 4),
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trip_status = rep(c(”"complete”, "incomplete"”), each = 50),
trip_duration = runif (100, min = 2, max = 4)

)

design_with_interviews <- add_interviews(design, interviews,
catch = catch_total,
effort = hours_fished,
trip_status = trip_status,
trip_duration = trip_duration

# Validate incomplete trips

result <- validate_incomplete_trips(design_with_interviews,
catch = catch_total,
effort = hours_fished

)
print(result)

# Grouped validation

result_grouped <- validate_incomplete_trips(design_with_interviews,
catch = catch_total,
effort = hours_fished,
by = day_type

)

print(result_grouped)

# Custom equivalence threshold, restoring the previous option afterwards
old_opts <- options(tidycreel.equivalence_threshold = 0.15) # 15% threshold
result_custom <- validate_incomplete_trips(design_with_interviews,

catch = catch_total,

effort = hours_fished
)
options(old_opts)

validation_report Generate a validation summary report

Description

Runs validate_creel_data() on counts and/or interviews, aggregates the results into a human-
readable summary tibble (one row per table x check type), and optionally detects unrecognised
species values via standardize_species().

Usage

validation_report(
counts = NULL,
interviews = NULL,
species_col = NULL,
na_threshold = 0.1,
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date_range = c(as.Date("1970-01-01"), as.Date("2100-12-31"))

)
Arguments
counts A data frame of count (effort) observations, or NULL.
interviews A data frame of interview observations, or NULL.
species_col Character scalar. If non-NULL and interviews is provided, calls standardize_species()

on this column and appends a species_coverage row showing the fraction of
rows successfully matched to an AFS code. Default NULL (no species check).

na_threshold Passed to validate_creel_data(). Default 0.10.
date_range Passed to validate_creel_data(). Default c(as.Date("1970-01-01"), as.Date("2100-12-31")).

Details

The returned object is a creel_validation_report - a data frame with a custom print method
that renders a colour-coded cli summary. It can be exported with write_estimates().

Value

An object of class creel_validation_report - a data frame with columns:

non

table Source table: "counts”, "interviews"”, or "species”.
check Check type (e.g. "na_rate"”, "date_range").

n_pass Number of columns with "pass” status.

n_warn Number of columns with "warn” status.

n_fail Number of columns with "fail” status.

detail Comma-separated list of flagged columns, or "all ok".

See Also

write_estimates()

Other "Reporting & Diagnostics": adjust_nonresponse(), as_tibble.creel_estimates(), check_completeness(),
compare_variance(), flag_outliers(), season_summary(), standardize_species(), summarize_boat_compositior
summarize_by_angler_type(), summarize_by_county(), summarize_by_day_type(), summarize_by_method(),
summarize_by_species_sought(), summarize_by_trip_length(), summarize_by_zip(), summarize_cws_rates(),
summarize_hws_rates(), summarize_length_freq(), summarize_refusals(), summarize_successful_parties(),
summarize_trips(), summary.creel_estimates(), tidy.creel_estimates(), validate_creel_data(),
validate_design(), validate_incomplete_trips(),write_estimates()

Examples

counts <- data.frame(

date = as.Date(c("2024-06-01", "2024-06-02")),
day_type = c("weekday"”, "weekend"),
count = c(10L, NA_integer_)
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interviews <- data.frame(

date = as.Date(c("2024-06-01", "2024-06-02")),
fish_kept = c(2L, -1L),
species = c("walleye”, "")
)
rpt <- validation_report(counts, interviews, species_col = "species”)
print(rpt)
write_design Save a creel design as a bundle that rebuilds it
Description

Writes the steps that built design —creel_design(), add_sections(), add_counts(), add_interviews()
with the arguments they were given — and the table each step was given, to a folder (or a . zip file).
read_design() runs the steps again with the installed version of tidycreel, so the rebuilt design gets

every fix made since the bundle was written. Unlike saveRDS (), the bundle can be read outside R:

a YAML manifest and one CSV per table.

Usage

write_design(
design,
path,
include_data = TRUE,
notes = NULL,
overwrite = FALSE

Arguments

design A creel_design() object.
path A folder to create, or a file name ending in . zip (needs the zip package).

include_data  TRUE (default) writes every table. FALSE writes the design only (the calendar,
any sampling frame, and sections) and the arguments of the other steps, e.g. to
share a survey plan or when interviews hold personal data; supply those tables
to read_design().

notes Optional named list written to the manifest as notes, e.g. how the schedule was
drawn. Notes are never used to rebuild the design.

overwrite Replace an existing bundle at path.
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Details

The bundle must rebuild the design exactly, so write_design() first rebuilds it from its steps and
compares the result with design:

* A design changed by hand after it was built (for example design$calendar$day_type[3]
<- "weekend") is refused, because the edit is in no step and would be lost. Make the change
in the input table and build the design again.

* A design built by a version of tidycreel without steps is refused; build it again with this version.

Each table is written with a checksum and its column types (dates, date-times with their time zone,
factor levels), and is read back and compared before write_design() returns.

Value

path, invisibly.

See Also

read_design()

Examples

data(example_calendar)

data(example_counts)

d <- creel_design(example_calendar, date = date, strata = day_type)
d <- add_counts(d, example_counts, count_col = effort_hours)

path <- file.path(tempdir(), "example-design")

write_design(d, path, overwrite = TRUE)

d2 <- read_design(path)

unlink(path, recursive = TRUE)

write_estimates Export creel survey estimates to a file

Description

Writes a creel_estimates or creel_summary object to a CSV or xIsx file. For CSV, a three-line
comment block is prepended containing the estimation method, variance method, confidence level,
and generation timestamp. For xIsx, the data are written directly (Excel does not support comment

rows).
Usage
write_estimates(
X,
path,
format = c("auto”, "csv”, "xlsx"),

overwrite = FALSE,
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Arguments

X

path

format

overwrite

Details
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A creel_estimates or creel_summary object.

File path for the output. The extension (.csv or .x1sx) determines the format;
alternatively, use the format argument to override.

One of "csv" (default) or "x1sx"”. When "csv”, acomment header is prepended.
When "x1sx",writexl::write_x1sx() isused behind an rlang: :check_installed()
guard.

Logical; if FALSE (default) an error is raised when path already exists.

Currently unused; reserved for future arguments.

CSYV format — The output file begins with comment lines starting with # that record survey meta-

data:

# Survey estimates — tidycreel

# Method: Total Effort | Taylor linearization | 95% CI
# Generated: 2024-06-15 ©9:32:11 UTC

Estimate,SE,CI Lower,CI Upper,N
372.5,13.18,343.8,401.2,14

These lines can be skipped when reading back with utils::read.csv(path, comment.char =

n#n).

xIsx format — The data are written without a comment header since Excel does not natively support
comment rows. Row 1 will be the column headers.

Value

path, returned invisibly.

See Also

summary.creel_estimates(), write_schedule()

Other "Reporting & Diagnostics": adjust_nonresponse(), as_tibble.creel_estimates(), check_completeness(),
compare_variance(), flag_outliers(), season_summary(), standardize_species(), summarize_boat_compositior
summarize_by_angler_type(), summarize_by_county(), summarize_by_day_type(), summarize_by_method(),
summarize_by_species_sought (), summarize_by_trip_length(), summarize_by_zip(), summarize_cws_rates(),
summarize_hws_rates(), summarize_length_freq(), summarize_refusals(), summarize_successful_parties(),
summarize_trips(), summary.creel_estimates(), tidy.creel_estimates(), validate_creel_data(),
validate_design(), validate_incomplete_trips(), validation_report()

Examples

data("example_counts”)

data("example_interviews")

cal <- unique(example_counts[, c("date”, "day_type")])
design <- suppressWarnings(
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creel_design(cal, date = date, strata = day_type) # nolint
)
design <- suppressWarnings(add_counts(design, example_counts))
design <- suppressWarnings(
add_interviews(
design, example_interviews,
catch = catch_total, effort = hours_fished, n_anglers = n_anglers,
trip_status = trip_status
)
)

eff <- suppressWarnings(estimate_effort(design))

tmp <- tempfile(fileext = ".csv")
write_estimates(eff, tmp)

# Read back (skipping comment lines)

out <- utils::read.csv(tmp, comment.char = "#")
out
write_schedule Write a creel schedule to a CSV or xlsx file
Description

Exports a creel_schedule object to disk. The default format is CSV using base R (no extra
dependencies). The "x1sx" format requires the writexl package; an informative error is raised if it
is not installed.

Usage
write_schedule(schedule, path, format = c("csv”, "xlsx"), overwrite = FALSE)
Arguments
schedule A creel_schedule object (or plain data frame) to export.
path File path for the output file.
format One of "csv" (default) or "x1sx". When "csv", the file is written with utils: :write.csv()
(no row names). When "x1sx", writexl::write_x1sx() is used behind an
rlang::check_installed() guard.
overwrite Logical. If FALSE (default), aborts with an error when path already exists. Set
TRUE to replace an existing file.
Value

path, returned invisibly.
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See Also

Other "Scheduling": attach_count_times(), daylight_shifts(), generate_bus_schedule(),
generate_count_times(), generate_progressive_start(), generate_schedule(), new_creel_schedule(),
read_schedule(), validate_creel_schedule()

Examples

sched <- generate_schedule(
"2024-06-01", "2024-08-31",
n_periods = 2,
sampling_rate = c(weekday = 0.3, weekend = 0.6),
seed = 42
)
tmp <- tempfile(fileext = ".csv")
write_schedule(sched, tmp)
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