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Introduction 

 

 The distribution of length and age within a given population is critical information 

often used in the assessment of that population.  Two recreational data collection 

programs in the Gulf of Mexico assemble length and weight data for a sample of the fish 

landed by recreational anglers in the region.  The Marine Recreational Fisheries Statistics 

Survey (MRFSS) provides fisheries dependent information across the entire Gulf of 

Mexico.  The Southeast Region Head Boat Survey, facilitated by the NOAA Beaufort 

Laboratory, collects fisheries dependent biological data to support stock management 

activities. The Head Boat Survey includes all Gulf States, except for Mississippi.  The 

purpose of this paper is to present length of catch information from these two data 

sources in order to determine whether significant changes in the size of fish captured has 

occurred over time and to explore the feasibility of using the length information as a 

means of estimating age. 

 

Methodology and Discussion 

Marine Recreational Fisheries Statistics Survey (MRFSS) 

 The MRFSS data for red grouper contains length information for the years 1981 

through 2005.  The majority of the samples were captured using hook and line and a very 

small portion were captured using spear (Figure 1).  The majority of the samples were 

taken from the state of Florida and a very small portion was taken from the state of 

Alabama; no samples were taken from Louisiana, Mississippi or Texas (Figure 2).  The 

original length and weight units of the data are millimeters and kilograms respectively.  

Length units were converted from millimeters to inches using the conversion factor 1 

millimeter = 0.0393700787 inches.  Weight units were converted from kilograms to 

pounds using the conversion factor 1 kilogram = 2.20462262 pounds.  All length 

measurements were taken in fork length.   

Once the length conversion was complete, the fork length values were non-

linearly regressed against the weight values in order to determine and eliminate outlying 

values from the data before analysis (Figure 3).  Records where weights and/or lengths 

were said to be equal to zero were removed (n = 442).  With the remaining data, an initial 
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fit of fork length to weight was made (Figure 4).  The residuals from this linear fit were 

calculated (Figure 5) and points outside of the 99% confidence limit were removed.  The 

final fit (Figure 6) provided the following conversion from weight in pounds to fork 

length in inches: 

W = 0.084*FL3.035

The resulting dataset was used in the subsequent analysis of length frequency across 

strata.   

 Length frequency analysis of the resulting MRFSS data was carried out for the 

strata year, wave, mode and fishing area.  Wave corresponds to the bimonthly sampling 

period used by MRFSS:  January/February, March/April, May/June, July/August, 

September/October, November/December.  Mode refers to the vessel that was used to 

fish:  charter boat, head boat, private boat, or from shore.  Head boats were only sampled 

by MRFSS from 1981 through 1985; the NMFS Head Boat Survey took over this mode 

starting in 1986.  Length frequency analysis for the NMFS Head Boat Survey is provided 

in the later portion of this paper.  Summary statistics are presented for the analysis of 

length data by year, wave, mode and fishing area, as well as the interaction of year with 

wave, mode, and fishing area.  These results are presented in tabular form in Tables 1 

through 11.  Length frequency histograms were generated for each strata and are 

presented after Figure 6.  Histograms were not generated for the interactions of year with 

each of the strata due to poor sample sizes for some years within each strata.   

 

NMFS Head Boat Survey 

 The head boat data for red grouper contains length information for the years 1986 

through 2005.  The majority of the samples were taken from the state of Florida (west 

coast) and some of the samples were from the state of Alabama; a few samples were 

taken in Texas prior to the inception of their own state organized department of parks 

survey (Figure 7).  No samples were taken from Mississippi or Louisiana.  The original 

length and weight units of the data are millimeters and grams respectively.  Length units 

were converted from millimeters to inches using the conversion factor 1 millimeter = 

0.0393700787 inches.  Weight units were converted from grams to pounds using the 

conversion factor 1 gram = 0.00220462262 pounds.  In addition, some of the records 
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contain measured length in total length while others record the measured length in fork 

length.  Some of the records contained measured lengths in both total and fork length.  In 

order to make all length records comparable, those records that contained both total and 

fork length were isolated and regressed in order to determine the quantitative relationship 

between the two units of measure and convert all of the length data to fork length.  The 

raw data that contained both measurements for total and fork length were regressed and a 

linear relationship was fit (Figure 8).  The residuals of the linear fit were calculated 

(Figure 9) and points outside of the 99% confidence limit were removed.  The final fit 

(Figure 10) provided the following conversion from total length in inches to fork length 

in inches: 

FL = 0.3377252 + 0.9460861*TL 
This conversion was then applied to estimate fork length for those records that contained 

information on total length only. 

Once the length conversion was complete, the fork length values were non-

linearly regressed against the weight values in order to determine and eliminate outlying 

values from the data before analysis (Figure 11).  Records where weights and/or lengths 

were said to be equal to zero were removed (n = 118).  In addition, one record that 

recorded a red grouper of 208.92 inches with a weight of 5.47 pounds was removed based 

on the implausibility of these values.  With the remaining data, an initial fit of fork length 

to weight was made (Figure 12).  The residuals from this linear fit were calculated 

(Figure 13) and points outside of the 99% confidence limit were removed.  The final fit 

(Figure 14) provided the following conversion from weight in pounds to fork length in 

inches: 

W = 0.083*FL3.143

The resulting dataset was used in the subsequent analysis of length frequency across 

strata.   

 The data collected by the NMFS Head Boat program is assigned to different areas 

depending on where the sample is reportedly caught.  The following lists the area number 

and description of area location: 
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Area Number Area Description
12 Florida Keys, Atlantic based vessels
17 Dry Tortugas, Keys based vessels
18 Dry Tortugas, Gulf based vessels
20 SW FL:  Naples to Crystal River (half and three quarter day trips)
21 SW FL:  Naples to Crystal River (full day trips)
22 Florida Middle Grounds (FL west and Panhandle)
23 NW Florida and Alabama (Panama City, FL to Orange Beach, AL)
24 Louisiana
25 NE Texas (Sabine to Freeport)
26 Central Texas (Port Aransas)
27 South Texas (Port Isabel and Brownsville)   

The inclusion of data from data from areas 12 and 17 in assessments of fisheries in the 

Gulf of Mexico is often debated due to the fact that landings in each of these areas also 

come from Atlantic waters.  Consequently, the length frequency analysis of the head boat 

length data has been done using two different data sets:  one including the data from areas 

12 and 17, and the other excluding the data from areas 12 and 17.  Average length of red 

grouper sampled was analyzed with each of these data sets according to the strata year 

and season.  The data overall was also analyzed according to area.  It was not possible to 

analyze the interactions of year within the strata season or area due to the fact that sample 

size was not large enough.  Tabulated summary results of these analyses are presented in 

tables 12 through 16, and length frequency histograms are presented for the analyses at 

the end of this report. 
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MRFSS TABLES 
 
 
Year N Mean Variance Standard Deviation CV

1981 55 17.54 25.40 5.04 28.74
1982 99 17.46 34.76 5.90 33.77
1983 108 18.80 41.10 6.41 34.11
1984 101 17.74 16.91 4.11 23.18
1985 41 19.61 27.18 5.21 26.59
1986 71 16.28 8.15 2.86 17.53
1987 139 16.28 17.08 4.13 25.38
1988 236 17.23 15.11 3.89 22.56
1989 214 16.95 9.83 3.14 18.50
1990 49 21.43 6.45 2.54 11.85
1991 106 21.21 5.29 2.30 10.85
1992 341 21.54 5.80 2.41 11.18
1993 140 20.94 4.54 2.13 10.18
1994 153 21.23 5.55 2.35 11.09
1995 190 22.17 7.26 2.69 12.15
1996 76 22.17 6.80 2.61 11.77
1997 79 21.71 5.11 2.26 10.41
1998 210 21.36 7.93 2.82 13.19
1999 391 21.83 6.98 2.64 12.10
2000 504 21.71 9.55 3.09 14.23
2001 461 21.57 6.63 2.57 11.94
2002 611 22.15 7.42 2.72 12.30
2003 749 21.19 7.13 2.67 12.60
2004 1,569 21.50 6.13 2.48 11.52
2005 1,208 21.71 5.95 2.44 11.23  

Table 1:  MRFSS length frequency summary statistics for each year. 

 
Wave N Mean Variance Standard Deviation CV

1 638 21.04 13.95 3.74 17.75
2 959 21.31 11.23 3.35 15.72
3 2,059 21.26 10.62 3.26 15.33
4 1,677 20.87 11.31 3.36 16.11
5 1,710 20.83 9.22 3.04 14.57
6 858 20.83 8.92 2.99 14.34  

Table 2:  MRFSS length frequency summary statistics for each wave (bimonthly sampling period). 

 
Mode N Mean Variance Standard Deviation CV
charterboat 5,267 21.45 7.41 2.72 12.69
headboat 137 19.43 30.99 5.57 28.65
private boat 2,453 20.29 14.73 3.84 18.92
shore 44 16.45 30.05 5.48 33.32  
Table 3:  MRFSS length frequency summary statistics for each mode of fishing. 
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Year N Mean Variance Standard Deviation CV

1981 11 21.21 23.45 4.84 22.84
1982 1 14.96 .
1983 10 25.43 17.77 4.22 16.58
1984 25 20.31 13.00 3.61 17.75
1986 38 16.50 7.36 2.71 16.44
1987 27 18.02 24.62 4.96 27.53
1988 48 18.67 13.42 3.66 19.62
1989 59 17.62 7.91 2.81 15.97
1990 13 21.10 3.21 1.79 8.49
1991 13 19.31 1.80 1.34 6.96
1992 114 21.69 7.34 2.71 12.49
1993 21 20.70 2.56 1.60 7.73
1994 58 21.33 4.98 2.23 10.46
1995 73 22.63 10.17 3.19 14.09
1996 31 22.19 8.81 2.97 13.38
1997 49 21.94 4.21 2.05 9.35
1998 130 21.10 7.84 2.80 13.27
1999 255 21.81 6.35 2.52 11.56
2000 372 21.58 8.67 2.94 13.64
2001 351 21.45 6.34 2.52 11.74
2002 487 22.06 7.57 2.75 12.47
2003 658 21.20 7.18 2.68 12.64
2004 1,317 21.50 5.89 2.43 11.29
2005 1,106 21.67 5.79 2.41 11.10  

Table 4:  MRFSS length frequency summary statistics for charter boat by year. 

 

 
Year N Mean Variance Standard Deviation CV

1981 16 16.69 17.46 4.18 25.04
1982 7 24.66 39.90 6.32 25.61
1983 37 21.45 43.48 6.59 30.73
1984 48 17.05 15.37 3.92 22.99
1985 29 21.04 21.96 4.69 22.27  

Table 5:  MRFSS length frequency summary statistics for head boat by year. 
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Year N Mean Variance Standard Deviation CV
1981 16 18.39 34.59 5.88 31.97
1982 89 17.12 29.73 5.45 31.84
1983 59 16.21 25.52 5.05 31.16
1984 26 17.03 14.72 3.84 22.52
1985 12 16.14 24.39 4.94 30.60
1986 33 16.03 9.20 3.03 18.92
1987 111 15.91 14.43 3.80 23.88
1988 184 16.94 13.50 3.67 21.69
1989 155 16.69 10.38 3.22 19.30
1990 36 21.55 7.69 2.77 12.87
1991 91 21.42 5.21 2.28 10.66
1992 214 21.51 5.03 2.24 10.43
1993 117 20.97 4.91 2.22 10.57
1994 93 21.31 4.72 2.17 10.20
1995 117 21.89 5.31 2.30 10.53
1996 45 22.15 5.59 2.36 10.67
1997 29 21.67 3.40 1.84 8.51
1998 79 21.76 7.98 2.82 12.98
1999 136 21.89 8.20 2.86 13.08
2000 132 22.06 11.93 3.45 15.66
2001 110 21.94 7.41 2.72 12.41
2002 124 22.49 6.73 2.59 11.53
2003 91 21.14 6.80 2.61 12.33
2004 252 21.46 7.42 2.72 12.69
2005 102 22.22 7.48 2.74 12.31  

Table 6: MRFSS length frequency summary statistics for private boat by year. 

 

 
Year N Mean Variance Standard Deviation CV

1981 12 14.17 4.44 2.11 14.87
1982 2 8.27 1.94 1.39 16.84
1983 2 12.60 19.84 4.45 35.36
1984 2 11.22 1.94 1.39 12.41
1987 1 10.63
1988 4 13.28 90.80 9.53 71.77
1991 2 23.86 0.00 0.00 0.00
1992 13 20.79 5.08 2.25 10.84
1993 2 21.65 7.75 2.78 12.86
1994 2 14.82 42.07 6.49 43.76
1997 1 11.77
1998 1 23.23  

Table 7:  MRFSS length frequency summary statistics for shore mode by year. 
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Year N Mean Variance Standard DCV
1981 3 9.16 6.26 2.50 27.32
1984 2 11.22 1.94 1.39 12.41
1987 1 16.14
1988 4 9.25 2.74 1.65 17.89
1989 1 11.65
1991 1 23.86
1992 2 22.34 0.04 0.19 0.87
1993 23 19.75 4.14 2.04 10.30
1995 1 22.83
1997 2 22.26 3.69 1.92 8.63
1998 3 26.71 1.33 1.15 4.32
2000 1 29.92
2001 3 21.01 2.16 1.47 6.99
2003 1 23.62  

Table 8:  MRFSS length frequency summary statistics for fishing area inshore by year. 

 

 
Year N Mean Variance Standard Deviation CV

1981 20 14.74 7.93 2.82 19.10
1982 43 14.75 13.97 3.74 25.35
1983 24 15.28 13.54 3.68 24.08
1984 30 15.87 8.91 2.99 18.82
1985 5 17.47 68.51 8.28 47.37
1986 16 15.54 10.58 3.25 20.94
1987 32 15.46 14.64 3.83 24.75
1988 18 18.25 17.56 4.19 22.96
1989 7 19.16 0.51 0.72 3.74
1990 6 19.06 0.68 0.82 4.32
1991 33 21.11 4.62 2.15 10.18
1992 43 21.61 8.09 2.84 13.16
1993 13 20.73 2.62 1.62 7.81
1994 19 19.92 8.46 2.91 14.60
1995 15 21.42 6.55 2.56 11.95
1996 10 21.76 2.97 1.72 7.92
1997 14 20.51 10.37 3.22 15.70
1998 32 20.69 7.25 2.69 13.01
1999 41 20.84 6.96 2.64 12.66
2000 43 20.99 4.45 2.11 10.05
2001 16 20.58 2.64 1.63 7.90
2002 54 21.89 4.38 2.09 9.57
2003 50 20.59 4.98 2.23 10.83
2004 98 20.52 1.60 1.26 6.16
2005 120 21.46 4.58 2.14 9.97  

Table 9:  MRFSS length frequency summary statistics for fishing area less than or equal to 10 miles 
from shore. 
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Year N Mean Variance Standard Deviation CV

1981 32 20.07 20.54 4.53 22.58
1982 56 19.54 41.11 6.41 32.82
1983 84 19.80 44.64 6.68 33.75
1984 69 18.74 17.22 4.15 22.14
1985 36 19.90 22.49 4.74 23.83
1986 55 16.50 7.41 2.72 16.50
1987 106 16.53 17.85 4.23 25.56
1988 214 17.29 13.94 3.73 21.59
1989 206 16.90 9.89 3.15 18.61
1990 43 21.76 6.38 2.53 11.61
1991 71 21.27 5.49 2.34 11.02
1992 296 21.53 5.53 2.35 10.92
1993 104 21.23 4.53 2.13 10.03
1994 134 21.41 4.91 2.22 10.35
1995 173 22.28 6.96 2.64 11.84
1996 66 22.23 7.41 2.72 12.24
1997 63 21.96 3.80 1.95 8.87
1998 175 21.39 7.65 2.77 12.93
1999 348 21.97 6.76 2.60 11.83
2000 459 21.76 9.85 3.14 14.42
2001 441 21.60 6.76 2.60 12.04
2002 528 22.27 7.78 2.79 12.52
2003 642 21.34 7.30 2.70 12.66
2004 1363 21.64 6.50 2.55 11.78
2005 1010 21.83 5.77 2.40 11.00  

Table 10:  MRFSS length frequency summary statistics for fishing area greater than 10 miles from 
shore. 

 

 
 
Year N Mean Variance Standard DCV

1991 1 17.24
1995 1 13.62
1999 2 17.68 15.63 3.95 22.36
2000 1 17.87
2001 1 25.20
2002 29 20.42 3.42 1.85 9.05
2003 56 19.93 5.05 2.25 11.28
2004 108 20.57 3.66 1.91 9.30
2005 78 20.56 8.99 3.00 14.58  

Table 11:  MRFSS length frequency summary statistics for fishing area greater than three miles 
from shore. 
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HEAD BOAT TABLES 

 
 
Year N Mean Variance Standard Deviation CV

1986 360 16.74 19.96 4.47 26.68
1987 543 17.27 14.22 3.77 21.83
1988 347 17.68 16.56 4.07 23.01
1989 669 16.42 18.93 4.35 26.50
1990 243 21.45 18.93 4.35 20.29
1991 99 23.12 15.10 3.89 16.81
1992 54 22.33 11.56 3.40 15.22
1993 31 22.23 21.61 4.65 20.91
1994 52 20.91 8.37 2.89 13.84
1995 57 21.83 7.44 2.73 12.49
1996 71 21.31 6.93 2.63 12.36
1997 47 21.31 7.57 2.75 12.92
1998 40 20.20 5.09 2.26 11.17
1999 106 21.79 7.35 2.71 12.44
2000 69 21.00 5.57 2.36 11.24
2001 52 21.10 5.74 2.40 11.35
2002 129 20.26 3.35 1.83 9.03
2003 217 20.27 3.76 1.94 9.57
2004 172 20.23 2.25 1.50 7.41
2005 72 21.22 2.30 1.52 7.15  

Table 12:  Head boat summary statistics by year NOT INCLUDING areas 12 and 17. 

 

 
Season N Mean Variance Standard Deviation CV
Fall 762 18.44 16.63 4.08 22.11
Spring 996 18.88 19.43 4.41 23.34
Summer 1,182 19.01 17.03 4.13 21.70
Winter 489 18.61 19.78 4.45 23.90  
Table 13:  Head boat summary statistics by season NOT INCLUDING areas 12 and 17. 
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Year N Mean Variance Standard Deviation CV
1986 630 17.29 17.27 4.16 24.03
1987 760 17.74 14.35 3.79 21.35
1988 469 17.87 15.54 3.94 22.07
1989 850 17.18 19.10 4.37 25.43
1990 348 21.24 15.29 3.91 18.41
1991 121 22.64 14.08 3.75 16.57
1992 90 22.18 10.19 3.19 14.39
1993 107 21.49 11.56 3.40 15.82
1994 128 21.20 6.49 2.55 12.01
1995 147 21.72 5.61 2.37 10.91
1996 222 21.53 6.10 2.47 11.47
1997 198 21.68 6.87 2.62 12.09
1998 221 21.05 6.20 2.49 11.83
1999 240 21.52 6.14 2.48 11.52
2000 185 21.08 4.39 2.10 9.94
2001 132 21.50 6.50 2.55 11.86
2002 255 20.69 4.26 2.07 9.98
2003 286 20.41 3.59 1.90 9.29
2004 218 20.46 3.07 1.75 8.57
2005 107 21.28 3.26 1.81 8.49  

Table 14:  Head boat summary statistics by year INCLUDING areas 12 and 17. 

 

 
Season N Mean Variance Standard Deviation CV
Fall 1,338 19.34 14.60 3.82 19.76
Spring 1,539 19.53 16.49 4.06 20.80
Summer 1,485 19.28 14.89 3.86 20.02
Winter 1,351 19.70 15.05 3.88 19.70  
Table 15:  Head boat summary statistics by season INCLUDING areas 12 and 17. 

 

 
Area N Mean Variance Standard Deviation CV

12 1,810 20.46 7.44 2.73 13.33
17 474 20.44 17.51 4.18 20.47
18 31 24.02 18.55 4.31 17.93
21 2,563 17.67 14.23 3.77 21.34
22 152 21.70 20.30 4.51 20.76
23 667 22.15 13.10 3.62 16.34
25 3 17.35 27.41 5.24 30.18
26 14 20.34 12.56 3.54 17.42  

Table 16:  Head boat summary statistics for each area. 
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MRFSS CHARTS 
 
 
 

Gears Represented In MRFSS Length Samples

None Specified Hook and Line Cast Net Trawl Spear Hand
 

Figure 1:  Gears sampled by the MRFSS length sampling program. 

 
 
 
 
 

States Represented in MRFSS Length Samples

Alabama Florida (west coast) Louisiana Mississippi Texas
 

Figure 2:  States sampled by the MRFSS length sampling program. 
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Figure 3:  MRFSS Gulf of Mexico raw red grouper length and weight data (n = 8,422). 
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Figure 4:  Initial fit to MRFSS red grouper data without zero weight and zero age data (n = 7,980). 
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 Quantile     
100.0% maximum 6.58   
99.5% 3.16 
97.5% 1.84   
90.0% 0.90 
75.0% quartile 0.35 
50.0% median - 0.06 
25.0% quartile - 0.43 
10.0% - 0.78 
2.5% - 1.47 
0.5% - 3.16 
0.0% minimum - 14.04   
Moment
Mean - 0.014529   
Std Dev 0.8958657 
Std Err Mean 0.0100286   
upper 95% Mean 0.0051297 
lower 95% Mean - 0.034188   
N 7980 
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Figure 5:  MRFSS length weight fit residuals for Gulf of Mexico red grouper. 
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Figure 6:  MRFSS final length width fit and parameter estimation with residuals removed (n = 7901). 
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MRFSS Length Frequency Distributions 
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Mean 21.712761
Std Dev 2.4388338
Std Err Mean 0.0701696
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lower 95% Mean 21.575094
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Wave Three:  May and June 
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N 1710
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Wave Six:  Nov. and December 
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N 858
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N 44
 
Area:  Inshore 
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lower 95% Mean 17.197793
N 48
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Area:  Less Than/Equal to 10 Miles 
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lower 95% Mean 20.086184
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HEAD BOAT CHARTS 

 
 

States Represented by Head Boat Red Grouper 
Samples

Alabama Florida (west coast) Texas Mississippi Louisiana
 

Figure 7:  States where red grouper were sampled by the head boat survey. 
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Figure 8:  Initial linear fit to the available total and fork length data provided by the head boat 

survey.  FL = 3.1115784 + 0.8171095*TL (n = 537). 
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  Quantile 
100.0% maximum 16.20   
99.5% 1.64 
97.5% 0.84   
90.0% 0.43 
75.0% quartile 0.20 
50.0% median - 0.0569 
25.0% quartile - 0.25 
10.0% - 0.38 
2.5% - 0.59 
0.5% - 1.72 
0.0% minimum - 10.62   
Moment 
Mean 1.231e - 15   
Std Dev 0.919646 
Std Err Mean 0.0396857   
upper 95% Mean 0.0779585 
lower 95% Mean - 0.077958   
N 537 
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Figure 9:  Residuals estimated from the initial linear fit of fork length to total length. 
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Figure 10:  Final linear fit to the available total and fork length data without residuals provided by 

the head boat survey.  FL =  0.3377252 + 0.9460861*TL (n = 533). 
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Figure 11:  Head boat Gulf of Mexico raw red grouper length and weight data (n = 5,889). 

 
 
 

 

 Parameter Estimate Low High
a 0.0840804998 0.08266 0.0855
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Figure 12:  Initial fork length to whole weight fit of head boat data after the removal of records 

containing a zero in the length and/or weight field (n = 5,770). 
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  Quantile     
100.0% maximum 22.39   
99.5% 3.62 
97.5% 1.53   
90.0% 0.70 
75.0% quartile 0.26 
50.0% median - 0.066 
25.0% quartile - 0.31 
10.0% - 0.67 
2.5% - 1.35 
0.5% - 2.76 
0.0% minimum - 24.47   
Moment
Mean - 0.012865   
Std Dev 1.0046421 
Std Err Mean 0.0132258   
upper 95% Mean 0.0130629 
lower 95% Mean - 0.038792   
N 5770 
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Figure 13:  Head boat length weight fit residuals for Gulf of Mexico red grouper. 
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Figure 14:  Head boat final length width fit and parameter estimation with residuals removed (n = 

5,714). 
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Head Boat Length Frequency Distributions 
INCLUDING AREAS 12 AND 17 
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Mean 17.290356
Std Dev 4.1551754
Std Err Mean 0.1655462
upper 95% Mean 17.615446
lower 95% Mean 16.965266
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Mean 17.740877
Std Dev 3.7882176
Std Err Mean 0.1374131
upper 95% Mean 18.010632
lower 95% Mean 17.471122
N 760
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Mean 17.867409
Std Dev 3.9426387
Std Err Mean 0.1820541
upper 95% Mean 18.225154
lower 95% Mean 17.509664
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Mean 17.184105
Std Dev 4.3703997
Std Err Mean 0.1499035
upper 95% Mean 17.47833
lower 95% Mean 16.88988
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Mean 21.244053
Std Dev 3.9103997
Std Err Mean 0.2096194
upper 95% Mean 21.656338
lower 95% Mean 20.831769
N 348
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Mean 22.639733
Std Dev 3.7523714
Std Err Mean 0.3411247
upper 95% Mean 23.315136
lower 95% Mean 21.96433
N 121
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Mean 22.182547
Std Dev 3.1919405
Std Err Mean 0.3364601
upper 95% Mean 22.851086
lower 95% Mean 21.514008
N 90
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Mean 21.493252
Std Dev 3.3997095
Std Err Mean 0.3286623
upper 95% Mean 22.144857
lower 95% Mean 20.841647
N 107
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Mean 21.204464
Std Dev 2.5468847
Std Err Mean 0.2251149
upper 95% Mean 21.649926
lower 95% Mean 20.759002
N 128
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Mean 21.716768
Std Dev 2.3686185
Std Err Mean 0.1953604
upper 95% Mean 22.102867
lower 95% Mean 21.330668
N 147
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Mean 21.527517
Std Dev 2.4698411
Std Err Mean 0.1657649
upper 95% Mean 21.854199
lower 95% Mean 21.200835
N 222
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Mean 21.680534
Std Dev 2.621184
Std Err Mean 0.1862794
upper 95% Mean 22.047891
lower 95% Mean 21.313176
N 198
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Mean 21.050023
Std Dev 2.4894369
Std Err Mean 0.1674577
upper 95% Mean 21.38005
lower 95% Mean 20.719997
N 221
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Mean 21.523163
Std Dev 2.47875
Std Err Mean 0.1600026
upper 95% Mean 21.838359
lower 95% Mean 21.207968
N 240
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Mean 21.081353
Std Dev 2.0950002
Std Err Mean 0.1540275
upper 95% Mean 21.38524
lower 95% Mean 20.777465
N 185
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Mean 21.502479
Std Dev 2.5503979
Std Err Mean 0.2219836
upper 95% Mean 21.941616
lower 95% Mean 21.063343
N 132
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Mean 20.685778
Std Dev 2.0651491
Std Err Mean 0.1293247
upper 95% Mean 20.940464
lower 95% Mean 20.431093
N 255
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Mean 20.411749
Std Dev 1.8954184
Std Err Mean 0.1120784
upper 95% Mean 20.632356
lower 95% Mean 20.191143
N 286
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Mean 20.459516
Std Dev 1.7523901
Std Err Mean 0.1186868
Upper 95% Mean 20.693442
Lower 95% Mean 20.225589
N 218
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Mean 21.277136
Std Dev 1.8062954
Std Err Mean 0.1746212
Upper 95% Mean 21.623339
Lower 95% Mean 20.930932
N 107
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Mean 19.33724
Std Dev 3.8213835
Std Err Mean 0.1044702
Upper 95% Mean 19.542183
Lower 95% Mean 19.132296
N 1338
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Mean 19.525761
Std Dev 4.0611502
Std Err Mean 0.1035213
upper 95% Mean 19.728819
lower 95% Mean 19.322704
N 1539
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Mean 19.276788
Std Dev 3.8585208
Std Err Mean 0.1001285
upper 95% Mean 19.473197
lower 95% Mean 19.08038
N 1485
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Mean 19.696002
Std Dev 3.8793262
Std Err Mean 0.1055428
upper 95% Mean 19.903048
lower 95% Mean 19.488956
N 1351
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DOES NOT INCLUDE AREAS 12 AND 17 
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Mean 16.744414
Std Dev 4.4675074
Std Err Mean 0.2354583
upper 95% Mean 17.207465
lower 95% Mean 16.281363
N 360
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Mean 23.117007
Std Dev 3.8856674
Std Err Mean 0.3905243
upper 95% Mean 23.89199
lower 95% Mean 22.342025
N 99
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Mean 22.334434
Std Dev 3.4002479
Std Err Mean 0.4627151
upper 95% Mean 23.262523
lower 95% Mean 21.406345
N 54
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Mean 22.233238
Std Dev 4.6486601
Std Err Mean 0.834924
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N 31
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Std Err Mean 0.4012679
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lower 95% Mean 20.102069
N 52
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Mean 21.306474
Std Dev 2.751922
Std Err Mean 0.4014091
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lower 95% Mean 20.498479
N 47
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Mean 20.197153
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Std Err Mean 0.3568117
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lower 95% Mean 19.475433
N 40
 
1999 

10

20

30

C
ou

nt

0 4 8 12 16 20 24 28 32 36 40
Fork Length (in)

 
Mean 21.792627
Std Dev 2.7104466
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Std Err Mean 0.2841506
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lower 95% Mean 20.42957
N 69
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N 217
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upper 95% Mean 20.460628
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