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Abstract
There is a strong positive linear correlation between the size of a female Dungeness crab’s shell post-
molt and pre-molt. This means that the crab’s post-molt size, if known, can be reasonably used to 
determine the size of her pre-molt shell.

Introduction
The Dungeness crabs found in the waters of North America’s Pacific coast are threatened by overfish-
ing. In an attempt to curb the destruction of the population, size restrictions are put in place to allow 
the crabs to reach an age of maturity that increases the likelihood that they have mated and repro-
duced at least once. Such size restrictions have been placed on male Dungeness crabs, but biologists 
are now looking to implement them for female crabs as well, in order to help stabilize the fluctuation in 
population caused by the fishing of the entire male population. In order to properly recommend the 
size at which to place the restriction, biologists must determine the size change that females’ shells 
undergo after molting so that they can accurately assess pre-molt size and determine if a crab has 
reached an acceptable maturity. The data analyzed here is from 472 female Dungeness crabs that were 
caught and either measured in a laboratory or tagged and released, to be recaptured for measurement 
again following the molting season.

Method
The data collected from the 472 female Dungeness crabs were carapace (shell) size pre-molt and post-
molt, the difference between pre- and post-molt size (increment), the capture year (for lab crabs), and 
whether the crab molted in the lab or was part of the capture-recapture program. 

Import the data file from the StatLabs data page and name it “rawdata”:

In[1]:= rawdata = Import["https://www.stat.berkeley.edu/users/statlabs/data/crabs.data"]

Out[1]= {{presz, postsz, inc, year, lf}, {113.6, 127.7, 14.1, NA, 0}, {118.1, 133.2, 15.1, NA, 0},

{119.9, 135.3, 15.4, NA, 0}, {126.2, 143.3, 17.1, NA, 0}, {126.7, 139.3, 12.6, NA, 0},

{127.3, 140.2, 12.9, NA, 0}, {128.2, 143.8, 15.6, NA, 0}, {129.5, 144.6, 15.1, NA, 0},
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{130.5, 147.6, 17.1, NA, 0}, {131.6, 144.8, 13.2, NA, 0}, {131.7, 146.8, 15.1, NA, 0},

{132.2, 145.9, 13.7, NA, 0}, {132.4, 151., 18.6, NA, 0}, {132.8, 148.7, 15.9, NA, 0},

{132.8, 147.8, 15., NA, 0}, {133.6, 148.3, 14.7, NA, 0}, {133.8, 149.2, 15.4, NA, 0},

{134.1, 149., 14.9, NA, 0}, {134.3, 149.2, 14.9, NA, 0}, {134.6, 148.7, 14.1, NA, 0},

{135.2, 149., 13.8, NA, 0}, {135.2, 151.1, 15.9, NA, 0}, {135.5, 150.4, 14.9, NA, 0},

{135.6, 149.4, 13.8, NA, 0}, {136.1, 150., 13.9, NA, 0}, {136.2, 151., 14.8, NA, 0},

{136.3, 150., 13.7, NA, 0}, {136.4, 150.7, 14.3, NA, 0}, {136.7, 147.6, 10.9, NA, 0},

{136.8, 151.9, 15.1, NA, 0}, {136.9, 151.5, 14.6, NA, 0}, {137.3, 151.1, 13.8, NA, 0},

{137.4, 151., 13.6, NA, 0}, {137.6, 151.8, 14.2, NA, 0}, {137.6, 150.9, 13.3, NA, 0},

{137.6, 150., 12.4, NA, 0}, {138., 154., 16., NA, 0}, {138.2, 152.6, 14.4, NA, 0},

{138.3, 152.6, 14.3, NA, 0}, {138.3, 152.6, 14.3, NA, 0}, {138.3, 151.1, 12.8, NA, 0},

{138.5, 151.4, 12.9, NA, 0}, {138.9, 155., 16.1, NA, 0}, {139.2, 151.8, 12.6, NA, 0},

{139.5, 154.2, 14.7, NA, 0}, {139.5, 154., 14.5, NA, 0}, {140., 151.9, 11.9, NA, 0},

{140.1, 155.5, 15.4, NA, 0}, {140.2, 155.9, 15.7, NA, 0}, {140.3, 153.1, 12.8, NA, 0},

{140.3, 155.4, 15.1, NA, 0}, {140.6, 154.2, 13.6, NA, 0}, {140.7, 153., 12.3, NA, 0},

{141., 151.7, 10.7, NA, 0}, {141.3, 153.4, 12.1, NA, 0}, {141.3, 154., 12.7, NA, 0},

{141.3, 155.6, 14.3, NA, 0}, {141.3, 156.2, 14.9, NA, 0}, {141.5, 155.6, 14.1, NA, 0},

{142., 154.3, 12.3, NA, 0}, {142., 158.2, 16.2, NA, 0}, {142.3, 155.6, 13.3, NA, 0},

{142.3, 156.5, 14.2, NA, 0}, {142.4, 157.3, 14.9, NA, 0}, {142.7, 155.8, 13.1, NA, 0},

{142.9, 156.6, 13.7, NA, 0}, {143., 155.9, 12.9, NA, 0}, {143.1, 156.6, 13.5, NA, 0},

{143.5, 155., 11.5, NA, 0}, {143.6, 158.2, 14.6, NA, 0}, {143.7, 158.7, 15., NA, 0},

{143.7, 155.9, 12.2, NA, 0}, {143.7, 159.1, 15.4, NA, 0}, {143.9, 155.6, 11.7, NA, 0},

{144., 158.6, 14.6, NA, 0}, {144.5, 154.3, 9.8, NA, 0}, {144.6, 161.6, 17., NA, 0},

{144.6, 157., 12.4, NA, 0}, {144.7, 154.6, 9.9, NA, 0}, {145., 157.9, 12.9, NA, 0},

{145.2, 160., 14.8, NA, 0}, {145.4, 159.9, 14.5, NA, 0}, {145.4, 157.1, 11.7, NA, 0},

{145.7, 159.9, 14.2, NA, 0}, {145.7, 157., 11.3, NA, 0}, {145.7, 159.6, 13.9, NA, 0},

{145.9, 160.6, 14.7, NA, 0}, {146., 155.6, 9.6, NA, 0}, {147.2, 159.6, 12.4, NA, 0},

{147.4, 162.7, 15.3, NA, 0}, {147.6, 158.3, 10.7, NA, 0}, {148., 160.1, 12.1, NA, 0},

{148.1, 163.7, 15.6, NA, 0}, {148.1, 163.2, 15.1, NA, 0}, {151., 164.7, 13.7, NA, 0},

{151.2, 163.5, 12.3, NA, 0}, {153.9, 166.5, 12.6, NA, 0}, {115.6, 130.8, 15.2, NA, 0},

{123., 141.6, 18.6, NA, 0}, {124.4, 142.5, 18.1, NA, 0}, {136.1, 147.5, 11.4, NA, 0},

{136.9, 151.4, 14.5, NA, 0}, {138.6, 154.2, 15.6, NA, 0}, {139.7, 152.3, 12.6, NA, 0},

{139.8, 159.5, 19.7, NA, 0}, {141.3, 156.6, 15.3, NA, 0}, {143.7, 154.6, 10.9, NA, 0},

{144.2, 157.8, 13.6, NA, 0}, {146.4, 161.7, 15.3, NA, 0}, {147.8, 160.6, 12.8, NA, 0},

{147.9, 156., 8.1, NA, 0}, {142.3, 154.8, 12.5, 81, 1}, {125.1, 142.5, 17.4, 81, 1},

{140.8, 154.9, 14.1, 81, 1}, {122.4, 136.5, 14.1, 81, 1}, {133.2, 146.6, 13.4, 81, 1},

{138.9, 151.5, 12.6, 81, 1}, {143.1, 154.4, 11.3, 81, 1}, {139.7, 152.2, 12.5, 81, 1},

{140.4, 155.3, 14.9, 81, 1}, {116.6, 133.3, 16.7, 81, 1}, {137.4, 149.7, 12.3, 81, 1},

{143., 157.5, 14.5, 81, 1}, {143.2, 155.3, 12.1, 81, 1}, {140.8, 152.9, 12.1, 81, 1},

{140.7, 154.3, 13.6, 81, 1}, {130.8, 143.1, 12.3, 81, 1}, {131.8, 145.2, 13.4, 81, 1},

{120.6, 135.4, 14.8, 81, 1}, {140.1, 153.5, 13.4, 81, 1}, {133., 148.9, 15.9, 81, 1},

{122.9, 139.1, 16.2, 81, 1}, {143., 155.4, 12.4, 81, 1}, {139.5, 154.7, 15.2, 81, 1},

{137.5, 149.5, 12., 81, 1}, {136.7, 151.5, 14.8, 81, 1}, {145.9, 160.1, 14.2, 81, 1},

{143.1, 153.2, 10.1, 81, 1}, {128.5, 142., 13.5, 81, 1}, {141.1, 153.8, 12.7, 81, 1},

{150.9, 164.9, 14., 81, 1}, {144.6, 155.7, 11.1, 81, 1}, {143.3, 155.8, 12.5, 81, 1},

{146.5, 158.9, 12.4, 81, 1}, {143.5, 155.2, 11.7, 81, 1}, {150.2, 164.1, 13.9, 81, 1},

{148.3, 161.3, 13., 81, 1}, {143.1, 156.7, 13.6, 81, 1}, {135.7, 148.2, 12.5, 81, 1},

{143.4, 156.5, 13.1, 81, 1}, {133., 147.8, 14.8, 81, 1}, {143.2, 157.7, 14.5, 81, 1},

{137., 149.1, 12.1, 81, 1}, {140.8, 151.5, 10.7, 81, 1}, {132.8, 146.7, 13.9, 81, 1},

{134.7, 148.5, 13.8, 81, 1}, {142.4, 156.6, 14.2, 81, 1}, {141.2, 155., 13.8, 81, 1},

{111.9, 129.5, 17.6, 81, 1}, {84.3, 101.4, 17.1, 81, 1}, {109.8, 128.9, 19.1, 81, 1},
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{83.8, 101.9, 18.1, 81, 1}, {86.1, 105.1, 19., 81, 1}, {92., 114.8, 22.8, 81, 1},

{71.4, 91.5, 20.1, 81, 1}, {77.9, 96.4, 18.5, 81, 1}, {75.2, 94.5, 19.3, 81, 1},

{113.1, 131.1, 18., 81, 1}, {71.4, 93.8, 22.4, 81, 1}, {81.4, 101.3, 19.9, 81, 1},

{74.8, 95.5, 20.7, 81, 1}, {62.7, 82.3, 19.6, 81, 1}, {75.8, 97.2, 21.4, 81, 1},

{74.2, 92.1, 17.9, 81, 1}, {72.4, 96.3, 23.9, 81, 1}, {83.6, 104.6, 21., 81, 1},

{31.1, 38.8, 7.7, 81, 1}, {40.5, 51.8, 11.3, 81, 1}, {88.3, 110.2, 21.9, 81, 1},

{98.2, 120., 21.8, 82, 1}, {102.1, 121.9, 19.8, 82, 1}, {116.1, 134.8, 18.7, 82, 1},

{135.6, 148., 12.4, 82, 1}, {143.2, 158.2, 15., 82, 1}, {142.9, 154.8, 11.9, 82, 1},

{123.4, 141.8, 18.4, 82, 1}, {125.5, 141.6, 16.1, 82, 1}, {129.5, 146.6, 17.1, 82, 1},

{120.1, 133.8, 13.7, 82, 1}, {122.5, 136.5, 14., 82, 1}, {123.3, 140.9, 17.6, 82, 1},

{127.8, 140.4, 12.6, 82, 1}, {134.7, 148.5, 13.8, 82, 1}, {128.6, 145.8, 17.2, 82, 1},

{124.2, 142.8, 18.6, 82, 1}, {125.5, 142.4, 16.9, 82, 1}, {131.4, 149.1, 17.7, 82, 1},

{136.1, 149.5, 13.4, 82, 1}, {110.6, 127.6, 17., 82, 1}, {122.3, 136.2, 13.9, 82, 1},

{134.1, 145.8, 11.7, 82, 1}, {138.3, 154.2, 15.9, 82, 1}, {133.3, 147.1, 13.8, 82, 1},

{149.8, 159.4, 9.6, 82, 1}, {149.2, 162.6, 13.4, 82, 1}, {142.5, 151.5, 9., 82, 1},

{104.6, 118., 13.4, 82, 1}, {127.1, 145.5, 18.4, 82, 1}, {129.8, 148.2, 18.4, 82, 1},

{121.1, 135.9, 14.8, 82, 1}, {119.2, 136.1, 16.9, 82, 1}, {110.9, 128.6, 17.7, 82, 1},

{122.5, 139.8, 17.3, 82, 1}, {119.3, 136.7, 17.4, 82, 1}, {118.2, 135.1, 16.9, 82, 1},

{137.5, 149., 11.5, 82, 1}, {148.9, 163.7, 14.8, 82, 1}, {131.3, 149.8, 18.5, 82, 1},

{126.9, 143.2, 16.3, 82, 1}, {129.3, 143.2, 13.9, 82, 1}, {144.3, 157., 12.7, 82, 1},

{137.2, 152.7, 15.5, 82, 1}, {139., 153.6, 14.6, 82, 1}, {123.3, 140.6, 17.3, 82, 1},

{138.4, 151.7, 13.3, 82, 1}, {111.7, 132., 20.3, 82, 1}, {117.2, 132.5, 15.3, 82, 1},

{142., 154.5, 12.5, 82, 1}, {130., 143.3, 13.3, 82, 1}, {122.3, 138.1, 15.8, 82, 1},

{114.7, 126.7, 12., 82, 1}, {119.3, 132.4, 13.1, 82, 1}, {131.7, 149.3, 17.6, 82, 1},

{120.3, 139.3, 19., 82, 1}, {136.2, 151.5, 15.3, 82, 1}, {154.5, 166.8, 12.3, 82, 1},

{109.5, 126.8, 17.3, 82, 1}, {139.2, 152.1, 12.9, 82, 1}, {108.3, 126.9, 18.6, 82, 1},

{128.5, 145.4, 16.9, 82, 1}, {144.5, 156.3, 11.8, 82, 1}, {123.3, 142.7, 19.4, 82, 1},

{117.7, 132.9, 15.2, 82, 1}, {119.7, 137.9, 18.2, 82, 1}, {113.6, 126.1, 12.5, 82, 1},

{148.2, 160.4, 12.2, 82, 1}, {155.1, 166.2, 11.1, 82, 1}, {131., 145.4, 14.4, 82, 1},

{132.2, 144.3, 12.1, 82, 1}, {144.9, 156.8, 11.9, 82, 1}, {112.5, 131.2, 18.7, 82, 1},

{124.1, 140.8, 16.7, 82, 1}, {113.9, 130.8, 16.9, 82, 1}, {135.5, 149.7, 14.2, 82, 1},

{142.4, 156.7, 14.3, 82, 1}, {121.3, 136.1, 14.8, 82, 1}, {136.7, 150.1, 13.4, 82, 1},

{122., 140.7, 18.7, 82, 1}, {125.6, 139.4, 13.8, 82, 1}, {149.9, 160.1, 10.2, 82, 1},

{123.3, 138.2, 14.9, 82, 1}, {133.6, 148.6, 15., 82, 1}, {138.8, 152., 13.2, 82, 1},

{110.7, 128.2, 17.5, 82, 1}, {111.5, 126.7, 15.2, 82, 1}, {124.8, 142.5, 17.7, 82, 1},

{126.2, 139.7, 13.5, 82, 1}, {138.6, 151.8, 13.2, 82, 1}, {125.2, 141.1, 15.9, 82, 1},

{126.2, 140.7, 14.5, 82, 1}, {145.1, 157.5, 12.4, 82, 1}, {126., 143.8, 17.8, 82, 1},

{110.5, 127.7, 17.2, 82, 1}, {140.5, 155.2, 14.7, 82, 1}, {128.6, 146.9, 18.3, 82, 1},

{103.9, 125., 21.1, 82, 1}, {118.9, 133.5, 14.6, 82, 1}, {131., 144.4, 13.4, 82, 1},

{141.4, 154.6, 13.2, 82, 1}, {139.2, 154.4, 15.2, 82, 1}, {119.8, 138.6, 18.8, 82, 1},

{115., 133.7, 18.7, 82, 1}, {139.8, 153.2, 13.4, 82, 1}, {144.5, 159.1, 14.6, 82, 1},

{134.7, 149.5, 14.8, 82, 1}, {126.1, 144.7, 18.6, 82, 1}, {130.4, 147.3, 16.9, 82, 1},

{120.8, 138.4, 17.6, 82, 1}, {119.2, 136.9, 17.7, 82, 1}, {132.3, 146.6, 14.3, 82, 1},

{106.3, 124.5, 18.2, 82, 1}, {125.7, 144.1, 18.4, 82, 1}, {107.6, 124.4, 16.8, 82, 1},

{128.5, 142.2, 13.7, 82, 1}, {119.5, 134.1, 14.6, 92, 1}, {116.2, 133.8, 17.6, 92, 1},

{112.3, 127.8, 15.5, 92, 1}, {115.6, 132.3, 16.7, 92, 1}, {119., 135.6, 16.6, 92, 1},

{113.6, 130.3, 16.7, 92, 1}, {111.6, 128.7, 17.1, 92, 1}, {112.7, 118.8, 6.1, 92, 1},

{117.5, 133.4, 15.9, 92, 1}, {136.3, 151.6, 15.3, 92, 1}, {125.2, 140.6, 15.4, 92, 1},

{128.9, 144.6, 15.7, 92, 1}, {132., 147.7, 15.7, 92, 1}, {140.4, 154.8, 14.4, 92, 1},

{121.6, 139.1, 17.5, 92, 1}, {108.6, 124.2, 15.6, 92, 1}, {111.8, 129.5, 17.7, 92, 1},

{107.2, 123.7, 16.5, 92, 1}, {115.9, 130.6, 14.7, 92, 1}, {121.4, 134.7, 13.3, 92, 1},
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{137.4, 153.9, 16.5, 92, 1}, {133.7, 148.4, 14.7, 92, 1}, {115.7, 130.1, 14.4, 92, 1},

{122.2, 135.8, 13.6, 92, 1}, {126.2, 140.3, 14.1, 92, 1}, {125.5, 138.7, 13.2, 92, 1},

{128.3, 140.6, 12.3, 92, 1}, {112.9, 127.6, 14.8, 92, 1}, {110.8, 127.7, 16.8, 92, 1},

{111., 127.5, 16.5, 92, 1}, {125.3, 138.3, 13., 92, 1}, {110.9, 127.3, 16.4, 92, 1},

{137.7, 151.5, 13.9, 92, 1}, {126.6, 140.5, 13.9, 92, 1}, {112., 128.5, 16.5, 92, 1},

{130.5, 145.9, 15.4, 92, 1}, {119.6, 135.5, 15.9, 92, 1}, {108.8, 125.4, 16.6, 92, 1},

{132.9, 146.3, 13.4, 92, 1}, {126., 144.5, 18.5, 92, 1}, {130.8, 148.8, 18., 92, 1},

{111.9, 127.8, 15.9, 92, 1}, {120.7, 137.7, 17., 92, 1}, {135.7, 149.6, 14., 92, 1},

{112.6, 128., 15.4, 92, 1}, {123.1, 141.8, 18.7, 92, 1}, {121., 138.5, 17.5, 92, 1},

{119.9, 136.1, 16.2, 92, 1}, {113.6, 130.1, 16.5, 92, 1}, {122.7, 139.2, 16.5, 92, 1},

{140., 153.4, 13.4, 92, 1}, {125.5, 141.6, 16.1, 92, 1}, {122.1, 138.6, 16.4, 92, 1},

{140.7, 153., 12.3, 92, 1}, {127., 139.8, 12.8, 92, 1}, {127.6, 140.8, 13.2, 92, 1},

{122.6, 138., 15.4, 92, 1}, {135., 146.7, 11.7, 92, 1}, {119.4, 135.9, 16.5, 92, 1},

{130.4, 144.4, 14., 92, 1}, {125., 138.5, 13.5, 92, 1}, {108.9, 125.3, 16.4, 92, 1},

{114.8, 131.9, 17.1, 92, 1}, {121.6, 134.3, 12.6, 92, 1}, {134.8, 147.8, 13., 92, 1},

{133.9, 147.7, 13.7, 92, 1}, {128.1, 144.2, 16.1, 92, 1}, {115.3, 132., 16.7, 92, 1},

{120.9, 136.1, 15.2, 92, 1}, {130.2, 148.1, 18., 92, 1}, {132.7, 147.5, 14.9, 92, 1},

{108., 122.4, 14.4, 92, 1}, {133.9, 147.7, 13.7, 92, 1}, {128.1, 144.2, 16.1, 92, 1},

{115.3, 132., 16.7, 92, 1}, {120.9, 136.1, 15.2, 92, 1}, {130.2, 148.1, 18., 92, 1},

{132.7, 147.5, 14.9, 92, 1}, {108., 122.4, 14.4, 92, 1}, {118.7, 135.8, 17.1, 92, 1},

{120., 135.2, 15.2, 92, 1}, {109.1, 126.5, 17.4, 92, 1}, {124.1, 140.3, 16.2, 92, 1},

{133.2, 145.8, 12.6, 92, 1}, {139.6, 152.1, 12.5, 92, 1}, {133.9, 147., 13.1, 92, 1},

{137.2, 150.4, 13.3, 92, 1}, {143.1, 155.7, 12.6, 92, 1}, {128.8, 140.5, 11.6, 92, 1},

{121.7, 139.3, 17.6, 92, 1}, {116.3, 131.5, 15.1, 92, 1}, {130.1, 142.7, 12.6, 92, 1},

{146.4, 158.2, 11.9, 92, 1}, {118.9, 135.8, 16.8, 92, 1}, {132.9, 147.2, 14.3, 92, 1},

{135.2, 150., 14.8, 92, 1}, {135., 148.2, 13.2, 92, 1}, {125.4, 139.8, 14.4, 92, 1},

{126.7, 143.7, 17., 92, 1}, {125., 141.3, 16.4, 92, 1}, {133.2, 147.2, 14., 92, 1},

{124.3, 139.7, 15.5, 92, 1}, {115.3, 130.3, 15., 92, 1}, {136.8, 149.3, 12.5, 92, 1},

{137.6, 150.4, 12.7, 92, 1}, {147.5, 160., 12.5, 92, 1}, {147.5, 161.6, 14.1, 92, 1},

{136., 149.3, 13.3, 92, 1}, {113.3, 129.2, 16., 92, 1}, {126.3, 142.7, 16.4, 92, 1},

{129.6, 143.6, 14., 92, 1}, {116.3, 132., 15.7, 92, 1}, {116.6, 133.2, 16.6, 92, 1},

{120.9, 137.8, 16.9, 92, 1}, {131., 145.4, 14.4, 92, 1}, {136.5, 150.8, 14.2, 92, 1},

{133.3, 147.2, 13.9, 92, 1}, {132., 143.7, 11.8, 92, 1}, {131.4, 144.7, 13.2, 92, 1},

{135.8, 148.1, 12.3, 92, 1}, {118.6, 135.4, 16.8, 92, 1}, {129.8, 145.8, 16., 92, 1},

{141.2, 154.2, 13., 92, 1}, {132., 144.3, 12.3, 92, 1}, {118.7, 133.7, 15., 92, 1},

{141.5, 155.4, 13.9, 92, 1}, {130.7, 142.4, 11.8, 92, 1}, {137.7, 149.5, 11.8, 92, 1},

{143., 157.1, 14.1, 92, 1}, {134.7, 147.6, 12.9, 92, 1}, {131.2, 143.5, 12.3, 92, 1},

{125.9, 138.9, 13., 92, 1}, {144.8, 157., 12.2, 92, 1}, {128.5, 140.8, 12.3, 92, 1},

{143.4, 156.4, 13., 92, 1}, {141.7, 153.1, 11.4, 92, 1}, {139.2, 152.3, 13., 92, 1},

{115.8, 130.5, 14.7, 92, 1}, {137.2, 149.8, 12.6, 92, 1}, {131., 142.3, 11.3, 92, 1},

{141.9, 153.4, 11.5, 92, 1}, {133.4, 147.9, 14.4, 92, 1}, {134.3, 149.9, 15.6, 92, 1},

{137.9, 152.2, 14.3, 92, 1}, {138.6, 150.4, 11.8, 92, 1}, {130.8, 141.8, 11., 92, 1},

{138.1, 152.4, 14.4, 92, 1}, {121.9, 133.7, 11.8, 92, 1}, {136.9, 147.1, 10.2, 92, 1},

{138.6, 151.7, 13.2, 92, 1}, {141.4, 153.6, 12.2, 92, 1}, {132.2, 145.2, 13., 92, 1},

{124.5, 141.6, 17.1, 92, 1}, {125.7, 138.3, 12.6, 92, 1}, {119.3, 135.2, 15.9, 92, 1},

{140.7, 153.5, 12.8, 92, 1}, {139.6, 153.3, 13.7, 92, 1}, {139.6, 151.6, 12., 92, 1},

{138., 152.9, 14.9, 92, 1}, {134.8, 147.5, 12.7, 92, 1}, {124.4, 141.9, 17.6, 92, 1},

{132.6, 145.9, 13.3, 92, 1}, {125.1, 140.3, 15.2, 92, 1}, {135.3, 148.5, 13.2, 92, 1},

{139.1, 151.4, 12.2, 92, 1}, {129.7, 138.6, 8.8, 92, 1}, {134.9, 146.4, 11.6, 92, 1},

{118.7, 134.3, 15.6, 92, 1}, {138.3, 154.1, 15.8, 92, 1}, {131.2, 146.4, 15.2, 92, 1},

{135.2, 149.4, 14.2, 92, 1}, {119.4, 134.7, 15.3, 92, 1}, {148.1, 161.7, 13.6, 92, 1},
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{135.9, 150.3, 14.4, 92, 1}, {135.6, 151.2, 15.6, 92, 1}, {129.6, 143.5, 13.9, 92, 1},

{134.1, 148.3, 14.2, 92, 1}, {114.4, 129.2, 14.8, 92, 1}, {}, {}, {}}

Remove the first and last 3 entries from the rawdata:

In[2]:= rawdata = Delete[rawdata, {{1}, {-3}, {-2}, {-1}}]

Out[2]= {{113.6, 127.7, 14.1, NA, 0}, {118.1, 133.2, 15.1, NA, 0},

{119.9, 135.3, 15.4, NA, 0}, {126.2, 143.3, 17.1, NA, 0},

{126.7, 139.3, 12.6, NA, 0}, {127.3, 140.2, 12.9, NA, 0}, {128.2, 143.8, 15.6, NA, 0},

{129.5, 144.6, 15.1, NA, 0}, {130.5, 147.6, 17.1, NA, 0}, {131.6, 144.8, 13.2, NA, 0},

{131.7, 146.8, 15.1, NA, 0}, {132.2, 145.9, 13.7, NA, 0}, {132.4, 151., 18.6, NA, 0},

{132.8, 148.7, 15.9, NA, 0}, {132.8, 147.8, 15., NA, 0}, {133.6, 148.3, 14.7, NA, 0},

{133.8, 149.2, 15.4, NA, 0}, {134.1, 149., 14.9, NA, 0}, {134.3, 149.2, 14.9, NA, 0},

{134.6, 148.7, 14.1, NA, 0}, {135.2, 149., 13.8, NA, 0}, {135.2, 151.1, 15.9, NA, 0},

{135.5, 150.4, 14.9, NA, 0}, {135.6, 149.4, 13.8, NA, 0}, {136.1, 150., 13.9, NA, 0},

{136.2, 151., 14.8, NA, 0}, {136.3, 150., 13.7, NA, 0}, {136.4, 150.7, 14.3, NA, 0},

{136.7, 147.6, 10.9, NA, 0}, {136.8, 151.9, 15.1, NA, 0}, {136.9, 151.5, 14.6, NA, 0},

{137.3, 151.1, 13.8, NA, 0}, {137.4, 151., 13.6, NA, 0}, {137.6, 151.8, 14.2, NA, 0},

{137.6, 150.9, 13.3, NA, 0}, {137.6, 150., 12.4, NA, 0}, {138., 154., 16., NA, 0},

{138.2, 152.6, 14.4, NA, 0}, {138.3, 152.6, 14.3, NA, 0}, {138.3, 152.6, 14.3, NA, 0},

{138.3, 151.1, 12.8, NA, 0}, {138.5, 151.4, 12.9, NA, 0}, {138.9, 155., 16.1, NA, 0},

{139.2, 151.8, 12.6, NA, 0}, {139.5, 154.2, 14.7, NA, 0}, {139.5, 154., 14.5, NA, 0},

{140., 151.9, 11.9, NA, 0}, {140.1, 155.5, 15.4, NA, 0}, {140.2, 155.9, 15.7, NA, 0},

{140.3, 153.1, 12.8, NA, 0}, {140.3, 155.4, 15.1, NA, 0}, {140.6, 154.2, 13.6, NA, 0},

{140.7, 153., 12.3, NA, 0}, {141., 151.7, 10.7, NA, 0}, {141.3, 153.4, 12.1, NA, 0},

{141.3, 154., 12.7, NA, 0}, {141.3, 155.6, 14.3, NA, 0}, {141.3, 156.2, 14.9, NA, 0},

{141.5, 155.6, 14.1, NA, 0}, {142., 154.3, 12.3, NA, 0}, {142., 158.2, 16.2, NA, 0},

{142.3, 155.6, 13.3, NA, 0}, {142.3, 156.5, 14.2, NA, 0}, {142.4, 157.3, 14.9, NA, 0},

{142.7, 155.8, 13.1, NA, 0}, {142.9, 156.6, 13.7, NA, 0}, {143., 155.9, 12.9, NA, 0},

{143.1, 156.6, 13.5, NA, 0}, {143.5, 155., 11.5, NA, 0}, {143.6, 158.2, 14.6, NA, 0},

{143.7, 158.7, 15., NA, 0}, {143.7, 155.9, 12.2, NA, 0}, {143.7, 159.1, 15.4, NA, 0},

{143.9, 155.6, 11.7, NA, 0}, {144., 158.6, 14.6, NA, 0}, {144.5, 154.3, 9.8, NA, 0},

{144.6, 161.6, 17., NA, 0}, {144.6, 157., 12.4, NA, 0}, {144.7, 154.6, 9.9, NA, 0},

{145., 157.9, 12.9, NA, 0}, {145.2, 160., 14.8, NA, 0}, {145.4, 159.9, 14.5, NA, 0},

{145.4, 157.1, 11.7, NA, 0}, {145.7, 159.9, 14.2, NA, 0}, {145.7, 157., 11.3, NA, 0},

{145.7, 159.6, 13.9, NA, 0}, {145.9, 160.6, 14.7, NA, 0}, {146., 155.6, 9.6, NA, 0},

{147.2, 159.6, 12.4, NA, 0}, {147.4, 162.7, 15.3, NA, 0}, {147.6, 158.3, 10.7, NA, 0},

{148., 160.1, 12.1, NA, 0}, {148.1, 163.7, 15.6, NA, 0}, {148.1, 163.2, 15.1, NA, 0},

{151., 164.7, 13.7, NA, 0}, {151.2, 163.5, 12.3, NA, 0}, {153.9, 166.5, 12.6, NA, 0},

{115.6, 130.8, 15.2, NA, 0}, {123., 141.6, 18.6, NA, 0}, {124.4, 142.5, 18.1, NA, 0},

{136.1, 147.5, 11.4, NA, 0}, {136.9, 151.4, 14.5, NA, 0}, {138.6, 154.2, 15.6, NA, 0},

{139.7, 152.3, 12.6, NA, 0}, {139.8, 159.5, 19.7, NA, 0}, {141.3, 156.6, 15.3, NA, 0},

{143.7, 154.6, 10.9, NA, 0}, {144.2, 157.8, 13.6, NA, 0}, {146.4, 161.7, 15.3, NA, 0},

{147.8, 160.6, 12.8, NA, 0}, {147.9, 156., 8.1, NA, 0}, {142.3, 154.8, 12.5, 81, 1},

{125.1, 142.5, 17.4, 81, 1}, {140.8, 154.9, 14.1, 81, 1}, {122.4, 136.5, 14.1, 81, 1},

{133.2, 146.6, 13.4, 81, 1}, {138.9, 151.5, 12.6, 81, 1}, {143.1, 154.4, 11.3, 81, 1},

{139.7, 152.2, 12.5, 81, 1}, {140.4, 155.3, 14.9, 81, 1}, {116.6, 133.3, 16.7, 81, 1},

{137.4, 149.7, 12.3, 81, 1}, {143., 157.5, 14.5, 81, 1}, {143.2, 155.3, 12.1, 81, 1},

{140.8, 152.9, 12.1, 81, 1}, {140.7, 154.3, 13.6, 81, 1}, {130.8, 143.1, 12.3, 81, 1},

{131.8, 145.2, 13.4, 81, 1}, {120.6, 135.4, 14.8, 81, 1}, {140.1, 153.5, 13.4, 81, 1},

{133., 148.9, 15.9, 81, 1}, {122.9, 139.1, 16.2, 81, 1}, {143., 155.4, 12.4, 81, 1},

{139.5, 154.7, 15.2, 81, 1}, {137.5, 149.5, 12., 81, 1}, {136.7, 151.5, 14.8, 81, 1},
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{145.9, 160.1, 14.2, 81, 1}, {143.1, 153.2, 10.1, 81, 1}, {128.5, 142., 13.5, 81, 1},

{141.1, 153.8, 12.7, 81, 1}, {150.9, 164.9, 14., 81, 1}, {144.6, 155.7, 11.1, 81, 1},

{143.3, 155.8, 12.5, 81, 1}, {146.5, 158.9, 12.4, 81, 1}, {143.5, 155.2, 11.7, 81, 1},

{150.2, 164.1, 13.9, 81, 1}, {148.3, 161.3, 13., 81, 1}, {143.1, 156.7, 13.6, 81, 1},

{135.7, 148.2, 12.5, 81, 1}, {143.4, 156.5, 13.1, 81, 1}, {133., 147.8, 14.8, 81, 1},

{143.2, 157.7, 14.5, 81, 1}, {137., 149.1, 12.1, 81, 1}, {140.8, 151.5, 10.7, 81, 1},

{132.8, 146.7, 13.9, 81, 1}, {134.7, 148.5, 13.8, 81, 1}, {142.4, 156.6, 14.2, 81, 1},

{141.2, 155., 13.8, 81, 1}, {111.9, 129.5, 17.6, 81, 1}, {84.3, 101.4, 17.1, 81, 1},

{109.8, 128.9, 19.1, 81, 1}, {83.8, 101.9, 18.1, 81, 1}, {86.1, 105.1, 19., 81, 1},

{92., 114.8, 22.8, 81, 1}, {71.4, 91.5, 20.1, 81, 1}, {77.9, 96.4, 18.5, 81, 1},

{75.2, 94.5, 19.3, 81, 1}, {113.1, 131.1, 18., 81, 1}, {71.4, 93.8, 22.4, 81, 1},

{81.4, 101.3, 19.9, 81, 1}, {74.8, 95.5, 20.7, 81, 1}, {62.7, 82.3, 19.6, 81, 1},

{75.8, 97.2, 21.4, 81, 1}, {74.2, 92.1, 17.9, 81, 1}, {72.4, 96.3, 23.9, 81, 1},

{83.6, 104.6, 21., 81, 1}, {31.1, 38.8, 7.7, 81, 1}, {40.5, 51.8, 11.3, 81, 1},

{88.3, 110.2, 21.9, 81, 1}, {98.2, 120., 21.8, 82, 1}, {102.1, 121.9, 19.8, 82, 1},

{116.1, 134.8, 18.7, 82, 1}, {135.6, 148., 12.4, 82, 1}, {143.2, 158.2, 15., 82, 1},

{142.9, 154.8, 11.9, 82, 1}, {123.4, 141.8, 18.4, 82, 1}, {125.5, 141.6, 16.1, 82, 1},

{129.5, 146.6, 17.1, 82, 1}, {120.1, 133.8, 13.7, 82, 1}, {122.5, 136.5, 14., 82, 1},

{123.3, 140.9, 17.6, 82, 1}, {127.8, 140.4, 12.6, 82, 1}, {134.7, 148.5, 13.8, 82, 1},

{128.6, 145.8, 17.2, 82, 1}, {124.2, 142.8, 18.6, 82, 1}, {125.5, 142.4, 16.9, 82, 1},

{131.4, 149.1, 17.7, 82, 1}, {136.1, 149.5, 13.4, 82, 1}, {110.6, 127.6, 17., 82, 1},

{122.3, 136.2, 13.9, 82, 1}, {134.1, 145.8, 11.7, 82, 1}, {138.3, 154.2, 15.9, 82, 1},

{133.3, 147.1, 13.8, 82, 1}, {149.8, 159.4, 9.6, 82, 1}, {149.2, 162.6, 13.4, 82, 1},

{142.5, 151.5, 9., 82, 1}, {104.6, 118., 13.4, 82, 1}, {127.1, 145.5, 18.4, 82, 1},

{129.8, 148.2, 18.4, 82, 1}, {121.1, 135.9, 14.8, 82, 1}, {119.2, 136.1, 16.9, 82, 1},

{110.9, 128.6, 17.7, 82, 1}, {122.5, 139.8, 17.3, 82, 1}, {119.3, 136.7, 17.4, 82, 1},

{118.2, 135.1, 16.9, 82, 1}, {137.5, 149., 11.5, 82, 1}, {148.9, 163.7, 14.8, 82, 1},

{131.3, 149.8, 18.5, 82, 1}, {126.9, 143.2, 16.3, 82, 1}, {129.3, 143.2, 13.9, 82, 1},

{144.3, 157., 12.7, 82, 1}, {137.2, 152.7, 15.5, 82, 1}, {139., 153.6, 14.6, 82, 1},

{123.3, 140.6, 17.3, 82, 1}, {138.4, 151.7, 13.3, 82, 1}, {111.7, 132., 20.3, 82, 1},

{117.2, 132.5, 15.3, 82, 1}, {142., 154.5, 12.5, 82, 1}, {130., 143.3, 13.3, 82, 1},

{122.3, 138.1, 15.8, 82, 1}, {114.7, 126.7, 12., 82, 1}, {119.3, 132.4, 13.1, 82, 1},

{131.7, 149.3, 17.6, 82, 1}, {120.3, 139.3, 19., 82, 1}, {136.2, 151.5, 15.3, 82, 1},

{154.5, 166.8, 12.3, 82, 1}, {109.5, 126.8, 17.3, 82, 1}, {139.2, 152.1, 12.9, 82, 1},

{108.3, 126.9, 18.6, 82, 1}, {128.5, 145.4, 16.9, 82, 1}, {144.5, 156.3, 11.8, 82, 1},

{123.3, 142.7, 19.4, 82, 1}, {117.7, 132.9, 15.2, 82, 1}, {119.7, 137.9, 18.2, 82, 1},

{113.6, 126.1, 12.5, 82, 1}, {148.2, 160.4, 12.2, 82, 1}, {155.1, 166.2, 11.1, 82, 1},

{131., 145.4, 14.4, 82, 1}, {132.2, 144.3, 12.1, 82, 1}, {144.9, 156.8, 11.9, 82, 1},

{112.5, 131.2, 18.7, 82, 1}, {124.1, 140.8, 16.7, 82, 1}, {113.9, 130.8, 16.9, 82, 1},

{135.5, 149.7, 14.2, 82, 1}, {142.4, 156.7, 14.3, 82, 1}, {121.3, 136.1, 14.8, 82, 1},

{136.7, 150.1, 13.4, 82, 1}, {122., 140.7, 18.7, 82, 1}, {125.6, 139.4, 13.8, 82, 1},

{149.9, 160.1, 10.2, 82, 1}, {123.3, 138.2, 14.9, 82, 1}, {133.6, 148.6, 15., 82, 1},

{138.8, 152., 13.2, 82, 1}, {110.7, 128.2, 17.5, 82, 1}, {111.5, 126.7, 15.2, 82, 1},

{124.8, 142.5, 17.7, 82, 1}, {126.2, 139.7, 13.5, 82, 1}, {138.6, 151.8, 13.2, 82, 1},

{125.2, 141.1, 15.9, 82, 1}, {126.2, 140.7, 14.5, 82, 1}, {145.1, 157.5, 12.4, 82, 1},

{126., 143.8, 17.8, 82, 1}, {110.5, 127.7, 17.2, 82, 1}, {140.5, 155.2, 14.7, 82, 1},

{128.6, 146.9, 18.3, 82, 1}, {103.9, 125., 21.1, 82, 1}, {118.9, 133.5, 14.6, 82, 1},

{131., 144.4, 13.4, 82, 1}, {141.4, 154.6, 13.2, 82, 1}, {139.2, 154.4, 15.2, 82, 1},

{119.8, 138.6, 18.8, 82, 1}, {115., 133.7, 18.7, 82, 1}, {139.8, 153.2, 13.4, 82, 1},

{144.5, 159.1, 14.6, 82, 1}, {134.7, 149.5, 14.8, 82, 1}, {126.1, 144.7, 18.6, 82, 1},

{130.4, 147.3, 16.9, 82, 1}, {120.8, 138.4, 17.6, 82, 1}, {119.2, 136.9, 17.7, 82, 1},
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{132.3, 146.6, 14.3, 82, 1}, {106.3, 124.5, 18.2, 82, 1}, {125.7, 144.1, 18.4, 82, 1},

{107.6, 124.4, 16.8, 82, 1}, {128.5, 142.2, 13.7, 82, 1}, {119.5, 134.1, 14.6, 92, 1},

{116.2, 133.8, 17.6, 92, 1}, {112.3, 127.8, 15.5, 92, 1}, {115.6, 132.3, 16.7, 92, 1},

{119., 135.6, 16.6, 92, 1}, {113.6, 130.3, 16.7, 92, 1}, {111.6, 128.7, 17.1, 92, 1},

{112.7, 118.8, 6.1, 92, 1}, {117.5, 133.4, 15.9, 92, 1}, {136.3, 151.6, 15.3, 92, 1},

{125.2, 140.6, 15.4, 92, 1}, {128.9, 144.6, 15.7, 92, 1}, {132., 147.7, 15.7, 92, 1},

{140.4, 154.8, 14.4, 92, 1}, {121.6, 139.1, 17.5, 92, 1}, {108.6, 124.2, 15.6, 92, 1},

{111.8, 129.5, 17.7, 92, 1}, {107.2, 123.7, 16.5, 92, 1}, {115.9, 130.6, 14.7, 92, 1},

{121.4, 134.7, 13.3, 92, 1}, {137.4, 153.9, 16.5, 92, 1}, {133.7, 148.4, 14.7, 92, 1},

{115.7, 130.1, 14.4, 92, 1}, {122.2, 135.8, 13.6, 92, 1}, {126.2, 140.3, 14.1, 92, 1},

{125.5, 138.7, 13.2, 92, 1}, {128.3, 140.6, 12.3, 92, 1}, {112.9, 127.6, 14.8, 92, 1},

{110.8, 127.7, 16.8, 92, 1}, {111., 127.5, 16.5, 92, 1}, {125.3, 138.3, 13., 92, 1},

{110.9, 127.3, 16.4, 92, 1}, {137.7, 151.5, 13.9, 92, 1}, {126.6, 140.5, 13.9, 92, 1},

{112., 128.5, 16.5, 92, 1}, {130.5, 145.9, 15.4, 92, 1}, {119.6, 135.5, 15.9, 92, 1},

{108.8, 125.4, 16.6, 92, 1}, {132.9, 146.3, 13.4, 92, 1}, {126., 144.5, 18.5, 92, 1},

{130.8, 148.8, 18., 92, 1}, {111.9, 127.8, 15.9, 92, 1}, {120.7, 137.7, 17., 92, 1},

{135.7, 149.6, 14., 92, 1}, {112.6, 128., 15.4, 92, 1}, {123.1, 141.8, 18.7, 92, 1},

{121., 138.5, 17.5, 92, 1}, {119.9, 136.1, 16.2, 92, 1}, {113.6, 130.1, 16.5, 92, 1},

{122.7, 139.2, 16.5, 92, 1}, {140., 153.4, 13.4, 92, 1}, {125.5, 141.6, 16.1, 92, 1},

{122.1, 138.6, 16.4, 92, 1}, {140.7, 153., 12.3, 92, 1}, {127., 139.8, 12.8, 92, 1},

{127.6, 140.8, 13.2, 92, 1}, {122.6, 138., 15.4, 92, 1}, {135., 146.7, 11.7, 92, 1},

{119.4, 135.9, 16.5, 92, 1}, {130.4, 144.4, 14., 92, 1}, {125., 138.5, 13.5, 92, 1},

{108.9, 125.3, 16.4, 92, 1}, {114.8, 131.9, 17.1, 92, 1}, {121.6, 134.3, 12.6, 92, 1},

{134.8, 147.8, 13., 92, 1}, {133.9, 147.7, 13.7, 92, 1}, {128.1, 144.2, 16.1, 92, 1},

{115.3, 132., 16.7, 92, 1}, {120.9, 136.1, 15.2, 92, 1}, {130.2, 148.1, 18., 92, 1},

{132.7, 147.5, 14.9, 92, 1}, {108., 122.4, 14.4, 92, 1}, {133.9, 147.7, 13.7, 92, 1},

{128.1, 144.2, 16.1, 92, 1}, {115.3, 132., 16.7, 92, 1}, {120.9, 136.1, 15.2, 92, 1},

{130.2, 148.1, 18., 92, 1}, {132.7, 147.5, 14.9, 92, 1}, {108., 122.4, 14.4, 92, 1},

{118.7, 135.8, 17.1, 92, 1}, {120., 135.2, 15.2, 92, 1}, {109.1, 126.5, 17.4, 92, 1},

{124.1, 140.3, 16.2, 92, 1}, {133.2, 145.8, 12.6, 92, 1}, {139.6, 152.1, 12.5, 92, 1},

{133.9, 147., 13.1, 92, 1}, {137.2, 150.4, 13.3, 92, 1}, {143.1, 155.7, 12.6, 92, 1},

{128.8, 140.5, 11.6, 92, 1}, {121.7, 139.3, 17.6, 92, 1}, {116.3, 131.5, 15.1, 92, 1},

{130.1, 142.7, 12.6, 92, 1}, {146.4, 158.2, 11.9, 92, 1}, {118.9, 135.8, 16.8, 92, 1},

{132.9, 147.2, 14.3, 92, 1}, {135.2, 150., 14.8, 92, 1}, {135., 148.2, 13.2, 92, 1},

{125.4, 139.8, 14.4, 92, 1}, {126.7, 143.7, 17., 92, 1}, {125., 141.3, 16.4, 92, 1},

{133.2, 147.2, 14., 92, 1}, {124.3, 139.7, 15.5, 92, 1}, {115.3, 130.3, 15., 92, 1},

{136.8, 149.3, 12.5, 92, 1}, {137.6, 150.4, 12.7, 92, 1}, {147.5, 160., 12.5, 92, 1},

{147.5, 161.6, 14.1, 92, 1}, {136., 149.3, 13.3, 92, 1}, {113.3, 129.2, 16., 92, 1},

{126.3, 142.7, 16.4, 92, 1}, {129.6, 143.6, 14., 92, 1}, {116.3, 132., 15.7, 92, 1},

{116.6, 133.2, 16.6, 92, 1}, {120.9, 137.8, 16.9, 92, 1}, {131., 145.4, 14.4, 92, 1},

{136.5, 150.8, 14.2, 92, 1}, {133.3, 147.2, 13.9, 92, 1}, {132., 143.7, 11.8, 92, 1},

{131.4, 144.7, 13.2, 92, 1}, {135.8, 148.1, 12.3, 92, 1}, {118.6, 135.4, 16.8, 92, 1},

{129.8, 145.8, 16., 92, 1}, {141.2, 154.2, 13., 92, 1}, {132., 144.3, 12.3, 92, 1},

{118.7, 133.7, 15., 92, 1}, {141.5, 155.4, 13.9, 92, 1}, {130.7, 142.4, 11.8, 92, 1},

{137.7, 149.5, 11.8, 92, 1}, {143., 157.1, 14.1, 92, 1}, {134.7, 147.6, 12.9, 92, 1},

{131.2, 143.5, 12.3, 92, 1}, {125.9, 138.9, 13., 92, 1}, {144.8, 157., 12.2, 92, 1},

{128.5, 140.8, 12.3, 92, 1}, {143.4, 156.4, 13., 92, 1}, {141.7, 153.1, 11.4, 92, 1},

{139.2, 152.3, 13., 92, 1}, {115.8, 130.5, 14.7, 92, 1}, {137.2, 149.8, 12.6, 92, 1},

{131., 142.3, 11.3, 92, 1}, {141.9, 153.4, 11.5, 92, 1}, {133.4, 147.9, 14.4, 92, 1},

{134.3, 149.9, 15.6, 92, 1}, {137.9, 152.2, 14.3, 92, 1}, {138.6, 150.4, 11.8, 92, 1},

{130.8, 141.8, 11., 92, 1}, {138.1, 152.4, 14.4, 92, 1}, {121.9, 133.7, 11.8, 92, 1},
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{136.9, 147.1, 10.2, 92, 1}, {138.6, 151.7, 13.2, 92, 1}, {141.4, 153.6, 12.2, 92, 1},

{132.2, 145.2, 13., 92, 1}, {124.5, 141.6, 17.1, 92, 1}, {125.7, 138.3, 12.6, 92, 1},

{119.3, 135.2, 15.9, 92, 1}, {140.7, 153.5, 12.8, 92, 1}, {139.6, 153.3, 13.7, 92, 1},

{139.6, 151.6, 12., 92, 1}, {138., 152.9, 14.9, 92, 1}, {134.8, 147.5, 12.7, 92, 1},

{124.4, 141.9, 17.6, 92, 1}, {132.6, 145.9, 13.3, 92, 1}, {125.1, 140.3, 15.2, 92, 1},

{135.3, 148.5, 13.2, 92, 1}, {139.1, 151.4, 12.2, 92, 1}, {129.7, 138.6, 8.8, 92, 1},

{134.9, 146.4, 11.6, 92, 1}, {118.7, 134.3, 15.6, 92, 1}, {138.3, 154.1, 15.8, 92, 1},

{131.2, 146.4, 15.2, 92, 1}, {135.2, 149.4, 14.2, 92, 1}, {119.4, 134.7, 15.3, 92, 1},

{148.1, 161.7, 13.6, 92, 1}, {135.9, 150.3, 14.4, 92, 1}, {135.6, 151.2, 15.6, 92, 1},

{129.6, 143.5, 13.9, 92, 1}, {134.1, 148.3, 14.2, 92, 1}, {114.4, 129.2, 14.8, 92, 1}}

To find out how many crabs were measured in the lab versus captured and recaptured, extract the last 
entry from each sublist. 0 = capture-recapture, 1 = laboratory molt

In[3]:= rawdata〚All, 5〛

Out[3]= {0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1,

1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1,

1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1,

1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1,

1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1,

1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1,

1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1,

1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1,

1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1,

1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1,

1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1,

1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1}

In[15]:= Tally[%3]

Out[15]= {{0, 111}, {1, 361}}

Count the number of 0’s and 1’s ; from this, we see that 111 of the crabs were capture-recapture, and 
the remaining 361 molted in the lab.

Extract and swap columns 1 and 2, and rename as “crabdata”:

In[5]:= crabdata = rawdata[[All, {2, 1}]]

Out[5]= {{127.7, 113.6}, {133.2, 118.1}, {135.3, 119.9}, {143.3, 126.2}, {139.3, 126.7},

{140.2, 127.3}, {143.8, 128.2}, {144.6, 129.5}, {147.6, 130.5}, {144.8, 131.6},

{146.8, 131.7}, {145.9, 132.2}, {151., 132.4}, {148.7, 132.8}, {147.8, 132.8},

{148.3, 133.6}, {149.2, 133.8}, {149., 134.1}, {149.2, 134.3}, {148.7, 134.6},

{149., 135.2}, {151.1, 135.2}, {150.4, 135.5}, {149.4, 135.6}, {150., 136.1}, {151., 136.2},

{150., 136.3}, {150.7, 136.4}, {147.6, 136.7}, {151.9, 136.8}, {151.5, 136.9},

{151.1, 137.3}, {151., 137.4}, {151.8, 137.6}, {150.9, 137.6}, {150., 137.6}, {154., 138.},

{152.6, 138.2}, {152.6, 138.3}, {152.6, 138.3}, {151.1, 138.3}, {151.4, 138.5},

{155., 138.9}, {151.8, 139.2}, {154.2, 139.5}, {154., 139.5}, {151.9, 140.},

{155.5, 140.1}, {155.9, 140.2}, {153.1, 140.3}, {155.4, 140.3}, {154.2, 140.6},

{153., 140.7}, {151.7, 141.}, {153.4, 141.3}, {154., 141.3}, {155.6, 141.3},
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{156.2, 141.3}, {155.6, 141.5}, {154.3, 142.}, {158.2, 142.}, {155.6, 142.3},

{156.5, 142.3}, {157.3, 142.4}, {155.8, 142.7}, {156.6, 142.9}, {155.9, 143.},

{156.6, 143.1}, {155., 143.5}, {158.2, 143.6}, {158.7, 143.7}, {155.9, 143.7},

{159.1, 143.7}, {155.6, 143.9}, {158.6, 144.}, {154.3, 144.5}, {161.6, 144.6},

{157., 144.6}, {154.6, 144.7}, {157.9, 145.}, {160., 145.2}, {159.9, 145.4},

{157.1, 145.4}, {159.9, 145.7}, {157., 145.7}, {159.6, 145.7}, {160.6, 145.9},

{155.6, 146.}, {159.6, 147.2}, {162.7, 147.4}, {158.3, 147.6}, {160.1, 148.},

{163.7, 148.1}, {163.2, 148.1}, {164.7, 151.}, {163.5, 151.2}, {166.5, 153.9},

{130.8, 115.6}, {141.6, 123.}, {142.5, 124.4}, {147.5, 136.1}, {151.4, 136.9},

{154.2, 138.6}, {152.3, 139.7}, {159.5, 139.8}, {156.6, 141.3}, {154.6, 143.7},

{157.8, 144.2}, {161.7, 146.4}, {160.6, 147.8}, {156., 147.9}, {154.8, 142.3},

{142.5, 125.1}, {154.9, 140.8}, {136.5, 122.4}, {146.6, 133.2}, {151.5, 138.9},

{154.4, 143.1}, {152.2, 139.7}, {155.3, 140.4}, {133.3, 116.6}, {149.7, 137.4},

{157.5, 143.}, {155.3, 143.2}, {152.9, 140.8}, {154.3, 140.7}, {143.1, 130.8},

{145.2, 131.8}, {135.4, 120.6}, {153.5, 140.1}, {148.9, 133.}, {139.1, 122.9},

{155.4, 143.}, {154.7, 139.5}, {149.5, 137.5}, {151.5, 136.7}, {160.1, 145.9},

{153.2, 143.1}, {142., 128.5}, {153.8, 141.1}, {164.9, 150.9}, {155.7, 144.6},

{155.8, 143.3}, {158.9, 146.5}, {155.2, 143.5}, {164.1, 150.2}, {161.3, 148.3},

{156.7, 143.1}, {148.2, 135.7}, {156.5, 143.4}, {147.8, 133.}, {157.7, 143.2},

{149.1, 137.}, {151.5, 140.8}, {146.7, 132.8}, {148.5, 134.7}, {156.6, 142.4},

{155., 141.2}, {129.5, 111.9}, {101.4, 84.3}, {128.9, 109.8}, {101.9, 83.8}, {105.1, 86.1},

{114.8, 92.}, {91.5, 71.4}, {96.4, 77.9}, {94.5, 75.2}, {131.1, 113.1}, {93.8, 71.4},

{101.3, 81.4}, {95.5, 74.8}, {82.3, 62.7}, {97.2, 75.8}, {92.1, 74.2}, {96.3, 72.4},

{104.6, 83.6}, {38.8, 31.1}, {51.8, 40.5}, {110.2, 88.3}, {120., 98.2}, {121.9, 102.1},

{134.8, 116.1}, {148., 135.6}, {158.2, 143.2}, {154.8, 142.9}, {141.8, 123.4},

{141.6, 125.5}, {146.6, 129.5}, {133.8, 120.1}, {136.5, 122.5}, {140.9, 123.3},

{140.4, 127.8}, {148.5, 134.7}, {145.8, 128.6}, {142.8, 124.2}, {142.4, 125.5},

{149.1, 131.4}, {149.5, 136.1}, {127.6, 110.6}, {136.2, 122.3}, {145.8, 134.1},

{154.2, 138.3}, {147.1, 133.3}, {159.4, 149.8}, {162.6, 149.2}, {151.5, 142.5},

{118., 104.6}, {145.5, 127.1}, {148.2, 129.8}, {135.9, 121.1}, {136.1, 119.2},

{128.6, 110.9}, {139.8, 122.5}, {136.7, 119.3}, {135.1, 118.2}, {149., 137.5},

{163.7, 148.9}, {149.8, 131.3}, {143.2, 126.9}, {143.2, 129.3}, {157., 144.3},

{152.7, 137.2}, {153.6, 139.}, {140.6, 123.3}, {151.7, 138.4}, {132., 111.7},

{132.5, 117.2}, {154.5, 142.}, {143.3, 130.}, {138.1, 122.3}, {126.7, 114.7},

{132.4, 119.3}, {149.3, 131.7}, {139.3, 120.3}, {151.5, 136.2}, {166.8, 154.5},

{126.8, 109.5}, {152.1, 139.2}, {126.9, 108.3}, {145.4, 128.5}, {156.3, 144.5},

{142.7, 123.3}, {132.9, 117.7}, {137.9, 119.7}, {126.1, 113.6}, {160.4, 148.2},

{166.2, 155.1}, {145.4, 131.}, {144.3, 132.2}, {156.8, 144.9}, {131.2, 112.5},

{140.8, 124.1}, {130.8, 113.9}, {149.7, 135.5}, {156.7, 142.4}, {136.1, 121.3},

{150.1, 136.7}, {140.7, 122.}, {139.4, 125.6}, {160.1, 149.9}, {138.2, 123.3},

{148.6, 133.6}, {152., 138.8}, {128.2, 110.7}, {126.7, 111.5}, {142.5, 124.8},

{139.7, 126.2}, {151.8, 138.6}, {141.1, 125.2}, {140.7, 126.2}, {157.5, 145.1},

{143.8, 126.}, {127.7, 110.5}, {155.2, 140.5}, {146.9, 128.6}, {125., 103.9},

{133.5, 118.9}, {144.4, 131.}, {154.6, 141.4}, {154.4, 139.2}, {138.6, 119.8},

{133.7, 115.}, {153.2, 139.8}, {159.1, 144.5}, {149.5, 134.7}, {144.7, 126.1},

{147.3, 130.4}, {138.4, 120.8}, {136.9, 119.2}, {146.6, 132.3}, {124.5, 106.3},

{144.1, 125.7}, {124.4, 107.6}, {142.2, 128.5}, {134.1, 119.5}, {133.8, 116.2},

{127.8, 112.3}, {132.3, 115.6}, {135.6, 119.}, {130.3, 113.6}, {128.7, 111.6},

{118.8, 112.7}, {133.4, 117.5}, {151.6, 136.3}, {140.6, 125.2}, {144.6, 128.9},

{147.7, 132.}, {154.8, 140.4}, {139.1, 121.6}, {124.2, 108.6}, {129.5, 111.8},

{123.7, 107.2}, {130.6, 115.9}, {134.7, 121.4}, {153.9, 137.4}, {148.4, 133.7},
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{130.1, 115.7}, {135.8, 122.2}, {140.3, 126.2}, {138.7, 125.5}, {140.6, 128.3},

{127.6, 112.9}, {127.7, 110.8}, {127.5, 111.}, {138.3, 125.3}, {127.3, 110.9},

{151.5, 137.7}, {140.5, 126.6}, {128.5, 112.}, {145.9, 130.5}, {135.5, 119.6},

{125.4, 108.8}, {146.3, 132.9}, {144.5, 126.}, {148.8, 130.8}, {127.8, 111.9},

{137.7, 120.7}, {149.6, 135.7}, {128., 112.6}, {141.8, 123.1}, {138.5, 121.},

{136.1, 119.9}, {130.1, 113.6}, {139.2, 122.7}, {153.4, 140.}, {141.6, 125.5},

{138.6, 122.1}, {153., 140.7}, {139.8, 127.}, {140.8, 127.6}, {138., 122.6}, {146.7, 135.},

{135.9, 119.4}, {144.4, 130.4}, {138.5, 125.}, {125.3, 108.9}, {131.9, 114.8},

{134.3, 121.6}, {147.8, 134.8}, {147.7, 133.9}, {144.2, 128.1}, {132., 115.3},

{136.1, 120.9}, {148.1, 130.2}, {147.5, 132.7}, {122.4, 108.}, {147.7, 133.9},

{144.2, 128.1}, {132., 115.3}, {136.1, 120.9}, {148.1, 130.2}, {147.5, 132.7},

{122.4, 108.}, {135.8, 118.7}, {135.2, 120.}, {126.5, 109.1}, {140.3, 124.1},

{145.8, 133.2}, {152.1, 139.6}, {147., 133.9}, {150.4, 137.2}, {155.7, 143.1},

{140.5, 128.8}, {139.3, 121.7}, {131.5, 116.3}, {142.7, 130.1}, {158.2, 146.4},

{135.8, 118.9}, {147.2, 132.9}, {150., 135.2}, {148.2, 135.}, {139.8, 125.4},

{143.7, 126.7}, {141.3, 125.}, {147.2, 133.2}, {139.7, 124.3}, {130.3, 115.3},

{149.3, 136.8}, {150.4, 137.6}, {160., 147.5}, {161.6, 147.5}, {149.3, 136.},

{129.2, 113.3}, {142.7, 126.3}, {143.6, 129.6}, {132., 116.3}, {133.2, 116.6},

{137.8, 120.9}, {145.4, 131.}, {150.8, 136.5}, {147.2, 133.3}, {143.7, 132.},

{144.7, 131.4}, {148.1, 135.8}, {135.4, 118.6}, {145.8, 129.8}, {154.2, 141.2},

{144.3, 132.}, {133.7, 118.7}, {155.4, 141.5}, {142.4, 130.7}, {149.5, 137.7},

{157.1, 143.}, {147.6, 134.7}, {143.5, 131.2}, {138.9, 125.9}, {157., 144.8},

{140.8, 128.5}, {156.4, 143.4}, {153.1, 141.7}, {152.3, 139.2}, {130.5, 115.8},

{149.8, 137.2}, {142.3, 131.}, {153.4, 141.9}, {147.9, 133.4}, {149.9, 134.3},

{152.2, 137.9}, {150.4, 138.6}, {141.8, 130.8}, {152.4, 138.1}, {133.7, 121.9},

{147.1, 136.9}, {151.7, 138.6}, {153.6, 141.4}, {145.2, 132.2}, {141.6, 124.5},

{138.3, 125.7}, {135.2, 119.3}, {153.5, 140.7}, {153.3, 139.6}, {151.6, 139.6},

{152.9, 138.}, {147.5, 134.8}, {141.9, 124.4}, {145.9, 132.6}, {140.3, 125.1},

{148.5, 135.3}, {151.4, 139.1}, {138.6, 129.7}, {146.4, 134.9}, {134.3, 118.7},

{154.1, 138.3}, {146.4, 131.2}, {149.4, 135.2}, {134.7, 119.4}, {161.7, 148.1},

{150.3, 135.9}, {151.2, 135.6}, {143.5, 129.6}, {148.3, 134.1}, {129.2, 114.4}}

Results
Plot of the pre-molt crab sizes versus the post-molt crab sizes:

In[6]:= p1 = ListPlot[crabdata, PlotStyle → Blue, AxesLabel → {"Post-molt size", "Pre-molt size"}]

Out[6]=
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Find the line of least squares best fit to the crabdata pairs:
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In[7]:= ClearAll[x];

lm = LinearModelFit[crabdata, x, x]

Normal[lm]

Out[8]= FittedModel -25.2137 + 1.07316 x 

Out[9]= -25.2137 + 1.07316 x

Plot the linear model and show it on the same plot as the crabdata:

In[10]:= p2 = Plot[lm[x], {x, Min[crabdata[[All, 1]]], Max[crabdata[[All, 1]]]}, PlotStyle → Red];

Show[p1, p2]

Out[11]=
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Based on preliminary visual observation, the Least Squares Fit Line appears to be a good fit for the 
data. The data has a very clear upward incline, and most of the data is clustered around the Best Fit 
Line.

Calculate Pearson’s r-squared for the line of least squares best fit:

In[12]:= lm["RSquared"]

Out[12]= 0.980833

This r2 value seems appropriate based on a visual observation of the linear model. The highest r2 value 
is 1, and the r2 for this model is about 0.98 so it’s very close, indicating that most of the variation 
between the observed value of the carapace size and the value predicted by the model can be 
“explained” by the model.

Now plot the residuals - difference between pre-molt values, and predictions from the linear model:
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In[13]:= ListPlot[lm["FitResiduals"], Filling → Axis]

Out[13]=
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The residual variation seems to be mainly homoscedastic. This makes sense as most of the data is 
closely clustered together, and so the model isn’t too far from the majority of the points. It would 
appear then that the model is fairly good for predicting values that are outside the data range here, 
however it may not be as effective if the new data were far outside range.

Conclusions
It is plainly visually observable that the Least Squares Best Fit line is a very good, if not the best, fit for 
the data given here. This observation is confirmed by the large r2 value of the model. The residuals 
appear mostly homoscedastic, but do have some points of large variation, and so the model is best for 
predicting values within the data range given here. Overall we can conclude that, given the post-molt 
size of a female Dungeness crab’s shell, biologists could make an accurate prediction of the size that 
crab’s shell pre-molting, and can therefore set good recommendations for a size restriction that will 
allow for a more stable replenishment of the Dungeness crab population before the fishing season.
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