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At least four types of creel census of angling have been, or are being used in Michigan: the state-wide general creel census, a stratified census, permit census, and voluntary census. The general creel census, in which records were obtained by conservation officers, was terminated several years ago (in 1964). The "stratified" is the census used where complete coverage of the anglers on a body of water is impracticable and a stratified sample of the catch and angling pressure is obtained. The "permit" is the type of census used at fishery research stations where fishing is allowed only while the angler has in his possession a daily permit to fish specified waters. The "voluntary" is the census recorded by interested individuals, or where catch records are filled out by anglers fishing localities where data forms and creel census boxes are provided.  





General creel census


Although the general creel census has long been terminated, the records accumulated over a period of many years are in many fish division files, and the reader should know how the census was carried on. Conservation officers obtained the data on general creel census forms as a part of their regular duties, and usually incidental to patrol activities. The number of records submitted annually by each officer varied from none to 2,100, with an average of 225 records per officer. The officers collected the data when time permitted, and no attempt was made by fisheries personnel to dictate when and where to collect the records. Generally the officers obtained the catch records from the same bodies of water from year to year.  


The catch records were processed at the Fisheries Institute in Ann Arbor where an initial summary was prepared. The slips were then sorted, coded and sent to Lansing for processing. In Lansing the information was transferred to IBM cards, and the cards were sorted and the data tabulated by IBM machine. The data were separated into trout lakes, trout streams, non-trout lakes, non-trout streams, Great Lakes, and connecting waters. County) district, regional and state-wide summaries were pooled figures; i. e., they were obtained simply by adding all records and computing averages from these totals.  


The data were also recorded by individual body of water on summary cards in the General Creel 


Census files at the Institute in Ann Arbor, and at numerous field stations.  





Stratified creel census





The stratified creel census is used where it is impractical to contact all anglers who fish a body of water. The purpose is to obtain estimates of total fishing and total fish harvest from the stratified samples. Here in Michigan this type of creel census was first developed for the special-regulation lakes in the Lower Peninsula, but has also been utilized on special census projects on many other waters.  


The catch data are recorded on intensive lake creel census forms by a clerk who interviews anglers at random at the end of their fishing trip. A single slip is used to record the catch records for all occupants of any one boat, ice shanty or party of shore anglers. The kind of fish sought by the angler (pan fish, bass, pike, trout, combination) is recorded, as well as much additional information which is indicated on creel census data slips. On most lakes under study, anglers who wade or fish from shore are rare and thus simply ignored. In situations where fishing from shore is common, such as in the trout lakes of the Upper Peninsula, these anglers should be interviewed and their catch statistics tabulated as a party. The number of shore fishermen in the party should be recorded. A count of shore fishermen should be made at the same time as boats are counted. 


In a typical census on a large lake, a census clerk may be assigned to two or more lakes. Their schedule may be designed to sample the fishing on each lake about the same number of times on each day of the In the above schedule, the clerk works a 40-hour week that is divided into six morning or afternoon shifts a week. The morning shift is from 7:30 AM to 1:00 PM and the afternoon from 2:00 to dark. Boat counts are made every two hours (either on odd or even hours depending on the schedule) while the clerk is on duty. Only boats whose occupants are engaged in fishing at counting time are recorded. Counts are made either from a boat or from shore--the easiest and fastest method is adopted, and counts should be made with the minimum of elapsed time.  


During the slack periods the clerk may spend his time checking his records and making preliminary tabulations. These are such times during hunting seasons or before the ice is safe or just after the ice becomes unsafe.





Catch rates





For each angler party interviewed-the number of fish caught by species, the number of anglers in the party and the number of each species of fish are recorded on a slip. For each slip, the catch per hour per angler is calculated by dividing the total number of each species of fish by the product of the number of anglers in the party, times the hours the party fished. The means (XR) of the catch per hour and the variances of  the mean (S— ) for each species of fish are calculated in the following XR manner:
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where:	N = number of slips or parties interviewed


EX = total number of each species of fish summed over the number of slips (N) 


ZX2= number of each species of fish for each slip squared, summed over the number of slips (N) 





The mean of total fish per hour per angler is the sum of the means for each species. The variance of the mean of total fish per hour per angler is equal to the sum of the variances of the means for each species. 





Fishing pressure





The means and variances of the means for open ice and shore anglers, per instantaneous count are calculated using the same above formulae where:  





Nd = number of days counts were made


N = number of counts made per days censused


XA = Mean angler hours per count per day


SX = Variance of the means = N (N-1) per day


EX = Daily sum of anglers counted (each day summed separately) 


2X2 = Each angler count squared and summed over N counts (each day summed separately) 





The grand mean (XA ) of the instantaneous counts is then calculated by summing the daily means (XA) and dividing by the number days cencused (Nd,2The variance of the grand mean (Sx ) is calculated by summing the variancesof the daily means (S— ) and dividing by the number of days censusedXA2squared (Nd ). The reason for calculating the means of the daily means anddaily variances of the means is this method tends to normalize the angler, shanty or boat count data which may or may not be normally distributed .  


The estimate of total fishing hours is the product of the grandmean (XA ) of the instantaneous counts times the factor f, where f isthe product of the number of fishing hours in a day times the number of days in the fishing season. The formulae are as follows: 





Angler hours = f X XA It 2 Jvar. of angler hours  


where:	f = possible fishing hours per day X fishing days in the season 


XA ~ grand mean of instantaneous counts 


Variance of angler hours = S X X f 


where:	f = possible fishing hours per day X fishing days in the season 


2 SX = variance of the grand mean of the instantaneous counts





The fishing pressure (angler hours) for boat fishing is calculated in the same manner as open ice 


and shore fishing with the exception that boats are counted instead of anglers to estimate boat 


hours. The estimate of boat hours must then be expanded to angler hours by multiplying it by the 


mean number of anglers per boat. The anglers per boat mean and the variance of that mean are 


obtained during fishermen interviews along with the catch rates. The expression formulae are as 


follows: 





Angler hours = XA X XA/B i 2 ~/var. of angler hours


where: XA = grand mean of boats per count


XA/B = mean of anglers per boat


Variance of angler hours = (XA X Sx / ) + (XA/B X SxA )


where:	S— = Variance of the mean of anglers per boat


S= = Variance of the grand mean of boats per count


XA = Grand mean of the boats per count squared


XA/B = Mean of anglers per boat squared





The fishing pressure (angler hours) for shanty fishing is calculated identically to the method used for boat fishing pressure except the final angler hours must be reduced by multiplying the factor "mean shanties in use per count" The formulae are:  





Actual angler hours = angler hours X Xu i 2( >/Variance of actual hours )


where: Angler hours = XA X XA/B


XA = grand mean of shanties per count


XA/B = mean anglers per shanty


Xu = mean percent of shanties in use per count





Variance of actual angler hours = (Variance of angler hours X Xu )  


SX = Variance of mean percentage of shanties in use per count





Catch





The catch for each species of fish for all types of fishing is the product of angler hours times the 


catch per angler hour. The total catch is the sum of the catches for each species. The formulae for 


the catch of each species and its 95% confidence limits are:  





Catch = Angler hours X XR i: 2 Eg Variance of the catch





where: Angler hours = as calculated above for the proper type of fishing


XR=variance of catch per hour per angler


SX = variance of catch per hour per angler


Variance of the catch = (XR X Variance of the angler hours) + (Angler hours  2 X S—x2 )





The 95% confidence limits for total fish caught are equal to two times the square root of the sum of 


the individual variances,  





Permit creel census





The permit method of creel census has been used successfully at fishery research stations; here, fishing is allowed only while the angler has in his possession a daily permit. The angler obtains the permit, issued without cost, at a checking station, and after fishing, the angler must return to the checking station to relinquish the permit and allow Department personnel to examine the catch. At this time the clerk obtains all the necessary creel census information such as: water fished (stream section or lake), lure used, number of fish kept, hours fished, lengths, weights, clipped fins, and scale samples. Each year only a few anglers fail to return the permit and have their catch recorded. This type of census provides an almost complete coverage of angling, with the minimum of time and personnel.  


In 1954 a trial attempt was made using IBM equipment on the data collected at Pigeon River Trout Research Area. By 1956 this program had expanded to include the data obtained at Hunt Creek Fisheries Experiment Station and the stream fishing recorded at Rifle River Area. The data transferred to IBM cards were restricted to a single card; however, a stream card and a lake card were designed for each station to speed punching and verification. Data processing by IBM has been done by Administrative Services Division of the DNR in Lansing.  


The data are tabulated by periods (either weekly or biweekly) and by lure for each stream section or lake. Weekly and seasonal totals for a stream, or for streams and lakes, are obtained by pooling. The mean catch per hour per angler is used as the index of fishing quality. Statistical analysis is applicable to these data. 





Voluntary creel census





Catch records filled out or submitted by other than Department personnel are lumped under voluntary creel census. Such records may be submitted by fishing guides, boat livery operators, lake improvement associations, or by anglers fishing localities where creel census boxes with forms are provided.  


Among the many disadvantages of a voluntary census are the following: an unknown percentage of anglers will not bother to fill out a form, and others do not complete a census form fully. However, fair results may be obtained from a voluntary census, if there is intensive personal instruction at the start of the season.  


Summaries are obtained simply by adding all usable records and computing averages from these totals. Voluntary census data are seldom adequate to allow sophisticated statistical analysis.  


Fishing quality





Catch per hour. --In the past, fishing quality usually has been expressed as catch per hour, in either number or weight of fish. The catch per hour is calculated by dividing the total number, or total weight, of fish caught by total hours spent fishing to catch them. The resulting figure is a mean which cannot be evaluated statistically. It takes a large difference between such averages before one concludes that a difference might be significant. Under certain conditions the mean catch per hour may be similar to the average catch per hour per angler. If all anglers were to spend the same amount of time fishing, the mean catch per hour and the average catch per hour per angler would be identical.  


Catch per hour per angler. --A more recent, improved creel census procedure provides this better statistic for catch per hour. The average catch per hour per angler is calculated by obtaining a catch per hour for each fisherman-trip (fish/hours = X), add the figures (EX), and divide the sum of the number of fisherman-trips in the sample (EX/N). This mean  can be treated statistically, since variance, standard deviation, and standard error can be calculated.  Formulae used are as follows:















































Sx = standard deviation = <





| — =— = SX = standard error of mean catch per hour





To determine if a t value is significant, look up in the table of values of t (p. 65 Snedecor, Fourth 


Edition). Degrees of freedom (df) is calculated by the formula  





df = (N1 - 1) + (N2 - 1)





Biologists generally use P (probability ), 0.05 as the dividing line for significance. When the calculated t is a larger value than the figure for P = 0.05 at the proper df in the table, this indicates that the probability is less than 5% that the two means are the same. In this case many biologists would state that the two means are significantly different at the 95% level. This tells us that we are 95% sure that means are significantly different. One should write P > 0.05 or 5% and not P = 95%, since P in the table refers to a probability that the populations are the same. 
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