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Introduction
In recent years, Mark Vass and I have been working on examining possible changes in the timing of fishing boats going out in the early morning caused by mussel invasion. Mussel invasion on Lake Michigan is the extensive colonization by zebra and quagga mussels, invasive species from Europe, which arrived via ship ballast water in the 1980s and have profoundly altered the ecosystem, impacting food webs, harming native species, clogging infrastructure, and affecting recreation by filtering vast amounts of plankton, leading to clearer but less productive waters and threatening fish like whitefish.
During the process of comparing Lake Michigan fishing boat incoming and outgoing clerk interval count data for this purpose, I found that for 32 site-years, the interval counts were recorded as instantaneous counts (see the definition below and also see Su and Liu 2025). This resulted in great underestimation of the effort, harvest, and catch for these instances. The affected sites include MANISTEE (128) from 2000 to 2024 and ONEKAMA (127) from 2015 to 2024, and other sites in years from 2009 to 2019 (see the table below).
The implication is that we need to correct both the creel data and correct the estimates for these cases. I have made the correction of the data at my end, and re-run the estimates for these cases. I have updated the creel estimate database. This writing provides the results of the correction.
Methods
Two types of count methods have been used in the creel surveys of the Michigan’s recreational fisheries. The first type is referred to as roving counts, which are counts of angling units (e.g., shore anglers, fishing boats) that are actively fishing in the survey area (e.g., along the shore, on the lake). This type of count is also called instantaneous or progressive counts. This count method is a general count method and can be used for all fishing modes. The other type is called interval counts. Interval counts are counts of fishing boats that are entering or returning from the fishing area at an access site. Only 15 sites in Lake Michigan use interval counts. Other Great Lakes sites use roving counts. These two count types produce counts of different natures and estimates produced by them are quite different (Lockwood et al. 1999; Su and Liu 2025).
Lake Michigan interval count sites are listed in the following table, and the count duration is 30 minutes.
Table 1. List of the interval count sites in Lake Michigan.
	P_CODE
	SITE
	LAKE
	COUNTY
	PORT
	STATD

	122
	122
	MI
	BENZIE
	PLATTE BAY PLATTE RIVER TO WEIR
	MM6

	124
	124
	MI
	BENZIE
	FRANKFORT-ELBERTA
	MM5

	126
	126
	MI
	MANISTEE
	ARCADIA
	MM6

	127
	127
	MI
	MANISTEE
	PORTAGE LAKE-ONEKAMA
	MM6

	128
	128
	MI
	MANISTEE
	MANISTEE
	MM6

	134
	134
	MI
	MASON
	LUDINGTON
	MM6

	139
	139
	MI
	OCEANA
	PENTWATER
	MM6

	149
	149
	MI
	MUSKEGON
	MUSKEGON
	MM7

	153
	153
	MI
	OTTAWA
	GRAND HAVEN
	MM7

	156
	156
	MI
	OTTAWA
	HOLLAND STATE PARK
	MM7

	160
	160
	MI
	ALLEGAN
	SAUGATUCK
	MM8

	162
	162
	MI
	VAN BUREN
	SOUTH HAVEN
	MM8

	164
	164
	MI
	BERRIEN
	BENTON HARBOR ST. JOE RIVER
	MM8

	166
	166
	MI
	BERRIEN
	NEW BUFFALO
	MM8

	312
	312
	MI
	MUSKEGON
	MONTAGUE-WHITEHALL (WHITE LAKE)
	MM7



Results
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	EFFORT
	Sites
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	122
	124
	127
	128
	134
	139
	149
	153
	162
	164
	312

	2009
	
	
	
	
	
	
	
	
	129694
	91850
	

	2011
	
	
	
	
	
	
	
	
	109695
	112961
	

	2012
	
	
	
	
	
	
	
	
	83031
	63299
	

	2013
	715
	
	
	
	
	
	
	
	10931
	13403
	

	2014
	
	
	
	
	
	
	51433
	49205
	84474
	73792
	

	2015
	
	
	2379
	
	
	16111
	
	
	
	
	17615

	2016
	
	
	482
	
	33228
	
	
	
	
	
	

	2017
	
	27119
	3234
	
	
	
	
	
	
	
	

	2018
	
	8945
	964
	
	
	
	
	
	
	
	

	2019
	
	4881
	739
	
	
	
	
	
	
	
	

	2020
	
	
	1162
	4584
	
	
	
	
	
	
	

	2022
	
	
	521
	7474
	
	
	
	
	
	
	

	2023
	
	
	1163
	8304
	
	
	
	
	
	
	

	2024
	
	
	653
	10285
	
	
	
	
	
	
	



Table 2. EFFORT (angler-hours) before the correction.
	EFFORT
	Sites
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	122
	124
	127
	128
	134
	139
	149
	153
	162
	164
	312

	2009
	
	
	
	
	
	
	
	
	129694
	91850
	

	2011
	
	
	
	
	
	
	
	
	109695
	112961
	

	2012
	
	
	
	
	
	
	
	
	83031
	63299
	

	2013
	715
	
	
	
	
	
	
	
	10931
	13403
	

	2014
	
	
	
	
	
	
	51433
	49205
	84474
	73792
	

	2015
	
	
	2379
	
	
	16111
	
	
	
	
	17615

	2016
	
	
	482
	
	33228
	
	
	
	
	
	

	2017
	
	27119
	3234
	
	
	
	
	
	
	
	

	2018
	
	8945
	964
	
	
	
	
	
	
	
	

	2019
	
	4881
	739
	
	
	
	
	
	
	
	

	2020
	
	
	1162
	4584
	
	
	
	
	
	
	

	2022
	
	
	521
	7474
	
	
	
	
	
	
	

	2023
	
	
	1163
	8304
	
	
	
	
	
	
	

	2024
	
	
	653
	10285
	
	
	
	
	
	
	



Table 3. Corrected effort (angler-hours).
	
	Sites
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	122
	124
	127
	128
	134
	139
	149
	153
	162
	164
	312

	2009
	
	
	
	
	
	
	
	
	131503
	131665
	

	2011
	
	
	
	
	
	
	
	
	133581
	146026
	

	2012
	
	
	
	
	
	
	
	
	135081
	91212
	

	2013
	4794
	
	
	
	
	
	
	
	112810
	131964
	

	2014
	
	
	
	
	
	
	57445
	55574
	110021
	115166
	

	2015
	
	
	25959
	
	
	16111
	
	
	
	
	26666

	2016
	
	
	4288
	
	74338
	
	
	
	
	
	

	2017
	
	47591
	32104
	
	
	
	
	
	
	
	

	2018
	
	76047
	9527
	
	
	
	
	
	
	
	

	2019
	
	44010
	6673
	
	
	
	
	
	
	
	

	2020
	
	
	10077
	36194
	
	
	
	
	
	
	

	2022
	
	
	3960
	69071
	
	
	
	
	
	
	

	2023
	
	
	9928
	77269
	
	
	
	
	
	
	

	2024
	
	
	5148
	92990
	
	
	
	
	
	
	













164

164 old	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	141536.70658908106	115358.01604308731	86363.264744395783	91849.788811188802	79746.2714173329	112961.30852872053	63298.6824376	13402.776961290583	73791.65482805144	165959.25298053402	128938.81104021292	148224	124738	156716	102209	87878.082643982867	134403.66580963359	120353.8637668342	140194.81822902107	164 new	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	141536.70658908106	115358.01604308731	86363.264744395783	131664.75372368173	79746.2714173329	146025.52727898312	91212.262440798775	131964.41234779643	115165.51759886308	165959.25298053402	128938.81104021292	148224	124738	156716	102209	87878.082643982867	134403.66580963359	120353.8637668342	140194.81822902107	



124

124 old	2017	2018	2019	2020	2021	2022	2023	2024	27119	8945	4881	45128	54765.149783498469	68383.709734983975	52958.08113547782	78687.151581240512	124 new	2017	2018	2019	2020	2021	2022	2023	2024	49039.996403449513	76046.840156149381	44010.273141000005	45128	54765.149783498469	68383.709734983975	52958.08113547782	78687.151581240512	



127 Effort

127 old	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	37197.604265820126	30824.634920601398	33726.745881571915	14920.430972156209	33756.332575913671	44832.903665025078	25720.899848127257	33202.322721999997	25373.142514721912	12803.70892858789	2379.1910714285709	481.59883241758246	3234	964	739	1162	10689.519487352103	521.25	1162.8313492063494	652.68762282690886	127	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	37197.604265820126	30824.634920601398	33726.745881571915	14920.430972156209	33756.332575913671	44832.903665025078	25720.899848127257	33202.322721999997	25373.142514721912	12803.70892858789	25959.368750017355	4287.8097146033806	32104.263392868499	9527.0480263074205	6672.9584043999994	10077.459933022179	10689.519487352103	3960.5000000211003	9928.1031746156732	5147.7854120108759	15549.200049672541	




128 Effort

128 old	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	251130.83629592104	311834.89945686102	195237.82375670903	84380.928969374669	110490.0588719238	85482.25161671541	104132.78509995733	110783.724162	112308.46032001812	108610.55346856939	73307.28742624617	98964.860279959525	61393	55198	72620	4584	82958.958352098984	7473.7886421464727	8304.430616699372	10284.761723748181	128	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	251130.83629592104	311834.89945686102	195237.82375670903	84380.928969374669	110490.0588719238	85482.25161671541	104132.78509995733	110783.724162	112308.46032001812	108610.55346856939	73307.28742624617	98964.860279959525	61393	55198	72620	36193.551149954139	82958.958352098984	69070.606856219456	77269.20457946384	92990.127105831809	88375.144979208926	




162

162 old	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	107073.02029487536	102916.53954656611	109674.95346335361	129693.90474785531	80901.186078658546	109694.99808828704	83030.707617699984	10931.171501505742	84474.248889839684	116716.33106685503	146600.95184808728	134485	111116	92325	76811	80464.675322594063	60581.2920237668	78214.173297423258	63145.93265310202	162 new	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	107073.02029487536	102916.53954656611	109674.95346335361	131503.27974787203	80901.186078658546	133580.89044939456	135080.80568717307	112809.70941611912	110020.85358184642	116716.33106685503	146600.95184808728	134485	111116	92325	76811	80464.675322594063	60581.2920237668	78214.173297423258	63145.93265310202	
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