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1.0 INTRODUCTION 
 

The purpose of this manual is to document the CNMI1 Department of Land and Natural 
Resources Division of Fish & Wildlife (DFW) Shore-based Creel Survey Program and to 
provide standard guidelines for this program. This manual may be used by creel survey 
program managers, data collection technicians, data entry technicians, data managers, and 
programmers to guide their work and to train new staff. This manual can also be provided to 
users outside of DFW who want to learn more about the island creel survey programs. DFW 
also has a Boat-based Creel Survey Program that monitors fishing activity that originates from 
boats. A similar manual is available for that program (see Oram, Risa. et al., 2010. "Saipan 
Boat-based Creel Survey Documentation").  
 

The objective of the Saipan Shore-based Creel Survey Program is to quantify 
participation, effort, methods used, and catch from near shore fishing to support management 
CNMI's marine fishery resources. Effective management of these resources requires the 
collection and analysis of shore-based fishery data. The Saipan Shore-based Creel Survey 
Program is one of the major data collection systems used by the DFW to survey near shore 
fishery resources. This survey was formerly known as the Saipan Inshore Creel Survey. The 
preferred term is "shore based" because it covers all fishing done from shore regardless of 
where the fishing occurred, for example, inside or outside the reef or lagoon. This is an 
important distinction because where the fishing activity is initiated (shore vs. boat) determines 
how the fishing is accounted for in the survey systems. For instance, the fishing activity of a 
small boat (without a motor) that is easily launched from the shoreline to hold gear (net, 
coolers, floating devices) is included in the Shore-based Creel Survey Program.  
 

DFW had an early creel survey data collection program in 1984 and 1990 to 1994, 
however since the methods were not standardized, the data collected in that program is not 
being used. The early program was terminated due to a lack of resources. In May 2005 the 
DFW fishery staff reinitiated the Shore-based Creel Survey Program following an 11-year 
hiatus. With the assistance of the Western Pacific Fisheries Information Network (WPacFIN) 
program at the Pacific Islands Fisheries Science Center (PIFSC), data processing software and 
a database were developed to process these survey data. Data expansion software was also 
developed to create annual expanded (estimated) landings for this fishery.  
 

This manual covers data collection procedures for the CNMI Shore-based Creel Survey 
Program, including: survey sites, survey methodology, survey scheduling, and quality 
assurance and quality control procedures. Survey forms and maps used by the pare shown in 
the Appendices. 
 

                                                 
1 Commonwealth of the Northern Mariana Islands, also known as Saipan 
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2.0 SURVEY METHODOLOGY 
 

Saipan's Shore-based Creel Survey is a stratified, randomized data collection program. 
This program collects two types of data to estimate catch and effort information and to monitor 
fishing activity of the shore-based fishery: 1) Participation Counts to collect effort data, and 2) 
Interviews to collect catch and effort data. The data collected are expanded at a stratum level 
(expansion period [quarterly or annually], day type [weekday or weekend], day or night, and 
gear type) to create the estimated landings by gear type for this fishery. 
 

3.0 SURVEY SITES 
 

The Shore-based survey currently covers just the Western Lagoon of Saipan. The 
Western Lagoon starts from the northwest (Wing Beach) and extends to the southwest 
(Agingan Point) of Saipan. This encompasses over 20 accessible and highly active shoreline 
access points (see "Appendix 1 Shore-based Survey Sites Map"). Other accessible areas are not 
covered at this time due to existing limited resource availability and logistical constraints. 
Also, the unsurveyed portion of the island is less accessible and less frequently fished. 
 

4.0 DATA COLLECTION 
 
 Saipan's Shore-based Creel Survey Program uses a Shore-based Participation Count 
that involves counting the number of people fishing at the scheduled survey route, where their 
trip originated from the shoreline and not using a boat; and a Shore-based Interview that 
involves interviewing fishermen to determine catch, method used, lengths and weights of fish, 
species composition, catch disposition, and if any fish were not kept (bycatch). 
 

4.1 Participation Count 
 

The Saipan Shore-based Participation Counts (also locally referred to as PAR) collect 
fishing effort information by counting the number of fishermen fishing along Saipan's western 
coastline, on a minimum of 32 surveys per quarter (8 weekend/holidays (WE/H) days, 8 WE/H 
nights, 8 weekdays (WD), and 8 WD nights per quarter). Participation data are used to 
calculate the fishing effort (per hour) at the stratum level (expansion period [quarterly or 
annually], day type [weekday or weekend/holiday], day or night, and gear type). In addition, 
the data are used to calculate the adjustment ratio of sampled versus non-sampled ports to 
create an island-wide expanded estimate of landings. 
 
 Staff drive along the designated survey route (see "Appendix 1 Shore-based Survey 
Sites Map") and make visual observations of fishing activity occurring. Participation data are 
recorded on a Shore-based Participation Survey Form (see "Appendix 2 Shore-based 
Participation Count Survey Form"). Any activity that involves a motorized vessel is not 
counted unless the vessel is used primarily for transporting such items as gill nets, surround 
nets, and drag nets and was launched from a beach, not a boat ramp. 
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The Participation Count Survey Form includes:  
 
 Date of survey. 
 Type of day – weekday (WD) or weekend/holiday (WE/H). 
 Interviewer's name. 
 Shift start and end time (military). 
 Start location of survey. 
 Time of fishing observation (military). 
 Number of fishers. 
 Number of gears. 
 Fishing method. 
 Reef zone fished. 
 Weather conditions, including clouds. 
 Surf conditions. 
 Tide. 
 Fishermen's ethnicity (if possible). 

 
Each of the access points are visited only once for about 10 minutes and all shore-based 

fishing activities are recorded. Travel time between two observation posts are limited to safe 
driving practices. 
 

4.2 Interview 
 
 The Saipan Shore-based Interviews (also locally referred to as Creel) collect data on 
fish catch by interviewing fishermen after they return from their fishing trip, or in some cases, 
while they are still fishing. Data collected during interviews are used to analyze fishing effort 
and species composition, for example, interview data are used to calculate catch per unit (hours 
fished) effort (CPUE) at the stratum level (expansion period [quarterly or annually], day type 
[weekday or weekend], day or night, and gear type). Detailed species composition and length-
weight information are collected and used to calculate length-weight regression analyses, and 
to create estimated landings for individual species. Interview data are collected, as a minimum, 
32 surveys per quarter (8 weekend/holidays [WE/H] days, 8 WE/H nights, 8 weekday [WD] 
days, and 8 WD nights per quarter.) (See Table 1). Interview data are also used to validate 
other DFW fishery-independent data collection programs. 
 

On a scheduled survey day, staff interview fishermen who fish along the coastline to 
collect creel data. Data are recorded on a Shore-based Interview Survey Form (see "Appendix 
3 Shore-based Interview Survey Form"). 
 

The Interview Survey Form includes: 
 
 Whether this was an opportunistic interview or not. 
 Interview number. 
 Date of interview.  
 Type of day – weekday (WD) or weekend/holiday (WE/H). 
 Number of fishermen. 
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 Interviewer's name. 
 Time of interview. 
 Start time and stop time of fishing. 
 Day before (when the fisher has been fishing since the day before the interview, 

for example, the fisher started fishing at 7 PM Sunday night and the interview 
was conducted at 2 PM on Monday afternoon). 

 Day after (when the fisher will be done fishing the day after the interview, for 
example, the interview is conducted at 12 PM on Friday and the fisher is 
planning to stay overnight fishing until 6 PM on Saturday). 

 Break hours taken during fishing. 
 Fishing method. 
 Number of gears. 
 Location. 
 Reef zone. 
 Weather including cloud cover. 
 Surf. 
 Tide. 
 Fishermen's ethnicity. 
 Percent of fish unsold; percent of fish sold; and buyer. 
 Fish species name or code. 
 Fish length in centimeters and fish weight in kilograms. 
 Total number of fish (actual or estimated). 
 Total weight of fish (actual, calculated, or estimated). 
 Bycatch – if any fish were thrown back; bycatch species name; fishing method; 

released alive or dead; approximate length and/or weight of bycatch, total 
number of fish for each species (actual or estimated); total weight of fish (actual 
or estimated). 

 
Staff attempt to complete as many interviews for different methods as possible during 

the survey period. Staff interview fishermen using the least-encountered fishing methods first. 
Even while conducting a participation count — if staff see a fisherman who is finished fishing 
with a method that is difficult to obtain (that has fewer than three interviews in the past 
quarter) — staff should conduct an interview during the participation count. 
 
4.2.1 Fish Identification, Measure, and Weight 
 

During the interview, staff ask if they may examine the catch to measure and weigh the 
fish caught. For smaller catches, staff attempt to measure, weigh, identify, and count all the 
fish (time permitting). At times, fishers will allow staff to obtain both length and weight 
information, especially for rarely seen specimens. This is important for improving length-
weight regressions. For large catches, staff attempt to quickly identify and count all the 
different species and measure at least three individual fish per species. For each species 
measured, the individual fish are randomly selected with no preference for size. For species 
with two or more definite size categories (e.g., 3-5 lbs of vs. 15-20 lbs of tuna), at least three 
individual fish per size category are measured. When an interview is difficult to obtain (e.g., 
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the fisherman is a rush), staff attempt to estimate the fish catch by species level or by family 
level (e.g., miscellaneous reef fish, miscellaneous bottomfish). 
 
 Several standard units of measurement are used. All fish are measured with measuring 
boards or tapes, weighed with scales, and the data is recorded in millimeters/centimeters and 
grams. For finfish with forked tails, fork length (FL) is the standard unit of measurement. For 
species with rounded or truncated tails, FL equals total length. 
 
4.2.2 A Complete Interview 
 

A complete interview accounts for all of the catch and ensures that there are no missing 
or erroneous data. It is important to have a complete measure of all the catch per interview 
since these data are used to determine the average catch per unit (hours fished) effort (CPUE) 
calculation. If the staff are unable to count all of the catch during an interview, they do not 
have the whole landing for that period of fishing activity. When all catch cannot be measured 
individually during the interview (e.g., the fisher was in a rush or uncooperative), staff attempt 
to 1) estimate the total number of fish per species, or if they cannot do that, then 2) estimate the 
total weight of the entire catch per species. If not all fish are measured, and an estimate of 
species composition and weight per species cannot be made, this entails an incomplete 
interview and is not used in the data expansion process. 
 

5.0 SURVEY SCHEDULING 
 

Although this document is primarily concerned with the Saipan Shore-based Creel 
Survey Program, it is important to mention the Boat-based scheduling methodology because 
the two programs are interrelated (sharing staff and resources). Scheduling for both of these 
programs usually occurs on a quarterly basis. These two types of surveys (Boat-based and 
Shore-based) are not conducted on the same days. Since the Boat-based fishery is more active 
than the Shore-based fishery and the Boat-based survey requires a full-day survey, scheduling 
is conducted for the Boat-based Creel Survey Program first, followed by the Shore-based Creel 
Survey Program. This means that the dates that were selected during the Boat-based Survey are 
removed from the selection pool for the Shore-based Program.  
 

Scheduling for the Shore-based Program was set up with the limited logistical resources 
in mind. It has been designed and implemented to get the best representative samples as 
possible with the available resources. Consequently, the minimum scheduling times are not 
statistically ideal samples, but are constrained by local resources. 
 

5.1 PIP/IPI Survey Type 
 

For the Shore-based survey, the Participation (P) Count data are collected separately 
from the Interview (I) data. For example, during a survey day, it normally requires two hours 
to make a complete run. A run consists of driving from one end of the survey route to the other 
end and collecting either Participation Count or Interview information. 
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In the initial survey design, staff would make a run to collect Participation Count and 
on the way back they would conduct the Interviews. Since staff are scheduled for eight-hour 
shifts, and some time is needed for preparation and wrap-up for each survey day, the staff are 
actually only collecting six-hours of data for each scheduled survey day. Due to this time 
constraint, and the need to collect participation and interview data for all time periods in any 
given quarter, new "survey types" were created to address these issues. These are the "PIP" and 
"IPI" (or Participation-Interview-Participation and Interview-Participation-Interview). On a 
particular survey day, staff start either with a "P", and follow with an "I" and complete it with a 
"P", or vice-versa with an I-P-I. This PIP and IPI data collection pattern is also a part of the 
random scheduling. 
 

There are four shifts, divided into two day-time shifts (6:01 – 12:00 and 12:01 – 18:00) 
and two night-time shifts (18:01 – 24:00 and 00:01 – 6:00). 
 

A weekend/holiday is normally defined as either a weekend or a government-
recognized holiday. Weekends and holidays are grouped together as a single stratification for 
scheduling and data expansion purposes. Weekends and holidays start from Friday evening at 
18:01 and end on Sunday evening at 18:00, and include the evening shifts (18:01 – 24:00 and 
00:01 – 06:00) before a government-recognized holiday. For example, when a holiday falls on 
a weekday, the night shift (18:01 – 24:00 and 00:01 – 06:00) on the day preceding a holiday is 
considered a weekend/holiday. However, no survey is scheduled for the 00:01 – 06:00 shift 
due to government restrictions about working on holidays so this shift is not part of the 
scheduling selection. Furthermore, there is a restriction on working overtime due to lack of 
funding . 
 

A weekday is normally defined as starting on Sunday evening at 18:01 and lasts until 
Friday evening ending at 18:00 and includes the evening shifts (18:01-24:00) on a government-
recognized holiday. However, no survey is scheduled for this shift due to government 
restrictions about working on holidays so this shift is not part of the scheduling selection. 
 

Scheduling for the Shore-based Creel Survey is stratified first by day type 
(weekend/holiday or weekday). A schedule is created to provide a robust coverage of 
participation counts and interviews for all two-hour segments of the day and night. Next, the 
schedule is stratified by survey type (PIP, IPI), and finally by shift times as shown in Table 1. 
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Table 1. Shore-based Participation and Interview Survey Schedule 

Location Day Type Survey 
Types 

Minimum Surveys 
per Quarter Shift Times 

Western Side of 
Island 

Weekend / Holiday 
(WE/H) PIP, IPI 

4 06:01-12:00 

4 12:01-18:00 

4 18:01-24:00 

4 00:01-06:00 

Weekday (WD) PIP, IPI 

4 06:01-12:00 

4 12:01-18:00 

4 18:01-24:00 

4 00:01-06:00 
 

5.2 Scheduling Order 
 

The scheduler first prints out two copies of blank calendars for each month to be 
scheduled. One copy of each month is set aside for writing the schedule onto as the dates are 
chosen. The other copy of each month is cut into small pieces so that one date is on each piece 
of paper (e.g., June 06). These dates are separated into weekends/holidays and weekdays and 
are placed into two separate containers (one for weekends/holidays and one for weekdays). 
Care should be taken for the evening shift (18:01 – 24:00) before a holiday, and the Sunday 
evening shift (18:01 – 24:00) since these are counted as weekend/holidays and weekdays 
respectively. The scheduler accomplishes this by cutting the date pieces of paper into two 
halves, so the appropriate shifts can go to the right container (e.g., WE/H or WD). In order to 
schedule the shift times, the scheduler first writes down the four shift times on four different 
pieces of paper and puts them into the shifts container.  
 

The weekend/holiday dates are chosen first from the weekend/holiday date container. 
Next, a survey type is randomly selected (either the PIP or IPI run sequence). For this example 
we will assume that PIP is selected first. Next, the shift times are selected to go with the PIP. 
The scheduler then selects a weekend date from the WE/H day type container. These selected 
survey types, dates, and shifts are then written on the shore-based calendar. The scheduler 
continues selecting shifts and weekend dates until all four shifts have been scheduled. By this 
time there should be no more shift pieces of paper in the shift container. Now all the shift 
papers are placed back into the shift container and the process is repeated for the IPI schedule. 
 

Finally, the scheduler repeats the entire process one more time. This provides a total of 
16 surveys for the weekend/holiday schedule, which includes 2 surveys for each survey type 
(PIP/IPI) for each shift (see Table 1). This concludes the weekend/holiday scheduling. 
 

Weekdays are scheduled in a similar fashion, resulting in a total of 16 surveys for the 
weekday, which includes 2 surveys for each survey type (PIP/IPI) for each shift. This 
concludes the weekday scheduling. 
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Scheduling problems arise when a shore-based 00:01 – 06:00 shift is chosen the day 

after a boat-based shift is scheduled. This is because the boat-based staff gets off at 02:00, and 
the shore-based staff begins at 00:01. Since there are limited staff (and it is possible that the 
same people could be scheduled for the boat-based and shore-based shifts), this would mean 
that the same staff are scheduled for two overlapping hours. If this happens, the scheduler puts 
that shift back in the container and chooses another one. 
 

5.3 Filling in with PPP Survey Type 
 

After the schedule is complete, the scheduler inputs this information into the shore-
based data processing system. The scheduler then runs a report in this system that shows the 
total number of participation runs scheduled for each two-hour period for the quarter (see 
"Appendix 4 PPP Intermediate Report"). When reading the totals from left to right for each 
two-hour period (00:00 – 02:00 on over to 22:00 – 24:00), the goal is to make certain that the 
total number of P's have a minimum of 4 counts for each of the 2-hour periods. If the total 
number of P's are not relatively equal, additional "PPP" (or Participation-Participation-
Participation) survey shifts are added. This is to ensure that we have enough participation 
information being represented for all two-hour periods. 
 

5.4 Determine the Starting Point of the Survey 
 

The Shore-based Participation Count is conducted on the same day as the Shore-based 
Interview, although this is not critical for data expansion purposes. A surveyor begins at a 
predetermined end of the survey route (e.g., North), and continues on to the opposite end (e.g., 
South). The starting point for the participation routes are alternated each time a participation 
run is conducted. So if a staff member is scheduled for a weekday shore-based "12:00 – 18:00 
PIP" shift beginning "North", the staff would work from 12:00 until 18:00 starting with a 
participation run beginning at site 30 Wing Beach on the north side. They would then drive to 
the opposite end to Site 4 Agingan Point on the south side, completing the participation run. 
Once on the south end, the staff turns around and drives back along the route to the north side, 
conducting interviews along the way, completing the interview run once they reach the north 
end. Finally, the staff do another participation run leaving the north side and continuing to the 
opposite south side. So this shift actually looks like this: Participation (N to S) – Interview (S 
to N) – Participation (N to S). A shorthand way of writing this on a calendar is PIP N. The 
participation runs determine the starting point, so for this example both participations runs will 
start on the north side (hence the N). 
 

The next weekday shift that occurs after this particular shift will have its participation 
run starting in the opposite direction. Each subsequent shift is alternated like this. Using the 
example given above, the next shift begins in the South. So if IPI S is scheduled, staff would 
actually start in the north for an interview run, heading south, then the participation run starts 
on south (hence the S) and continues to the north. The final interview run would start on the 
north and continue until reaching the south. Interviews can be done starting any place and 
going anywhere. However participation runs are important for determining the directions and 
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structure. For each new shift, it is important to follow this alternating starting point for the 
Participation runs for statistical purposes. 
 

6.0 DATA QUALITY CONTROL 
 

The Shore-based Creel Survey Program in Saipan employs several methods to ensure 
quality assurance and quality control of the data collected. Some of the primary methods are 
described below. 
 

Every new staff member coming on board are trained to identify fish before going into 
the field to collect data. However staff do not use scientific names at this time. If they 
encounter a fish that they are unable to identify, they refer to fish identification books and 
posters. 
 

Data collection technicians are responsible for gathering all the necessary survey forms 
and filling in all the fields during the survey period. To expedite this, staff usually assemble 
multiple copies of the shore-based forms into bundles ahead of time and staple them together. 
Because they are not sure how many interviews they will get for each shift, staff take 15-20 
interview forms to accompany their bundle of other shore-based forms each time. At the end of 
the shift, they review their sheets, ensuring that the forms are complete and legible. The staff 
then staple all the sheets for one day and put them in the project leader's inbox. 
 

The project leader reviews the participation and interview forms and ensures they are 
complete before entering the data into the computer. Data entry occurs as soon as possible after 
the data are collected. Occasionally data collection technicians are asked to enter the data. In 
this case, the project leader spot checks the data entry compared to the paper form to ensure 
that the data is entered in correctly. The project leader backs up the database on a routine basis. 
 

After the project leader or staff are finished reviewing the forms and entering them into 
the computer, staff staple the forms together and organize them by month in the file cabinet. 
The file cabinet currently contains survey forms since 2000. The project leader scans and 
archives the older data forms using the Document Imaging Archival System (DIAS), 
developed by WPacFIN. 
 

7.0 REPORTS 
 

The WPacFIN data processing application generates data-entry validation reports, 
maintenance reports, and various data summary reports, including expanded catch and effort 
reports (see "7.1 Shore-based Expanded Catch and Effort Report"), and Expanded Species 
Composition reports (see "7.2 Shore-based Expanded Species Composition"). 
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7.1 Shore-based Expanded Catch and Effort Report 
 
The following is an example annual expanded report that shows the estimated landings by 
gear, type of day, day and night. 
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7.2 Shore-based Expanded Species Composition 
 
The following is an example annual expanded report that shows the estimated species 
composition by species and gear. 
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APPENDIX 1 SHORE-BASED SURVEY SITES MAP 
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APPENDIX 2 SHORE-BASED PARTICIPATION COUNT SURVEY FORM 
 

SAIPAN SHORE-BASED PARTICIPATION FORM Page_____/_____
         Division of Fish and Wildlife 

Date__________________Weekday / Weekend / Holiday Interviewer _________________
(MM/DD/YY)

Shift Star t Time_________  End Time_________    Star t Location___________________
                                  (Military)           (Name)

   (Military)
Location Time # Fishers # Gears Method Reef Zone Weather Clouds Sur f Tide Ethnic

(Rev:20050415)  
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APPENDIX 3 SHORE-BASED INTERVIEW SURVEY FORM 
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APPENDIX 4 PPP INTERMEDIATE REPORT 
 
This report is used to check the total number of participation runs scheduled for each two-hour 
period in the quarter. 
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