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SUMMARY

During the onc year period f rom October 1981 through

September 1982, ang lers pent about $1.8 million in Auskegon

County for angl ing for Creat I.a.'.es f i h. Of thi=, non-residents

spent about $0. 6 mi 1 1 ion, generating total;:us!:egon County sales

of about $1.2 million and increasing county per onal income by

The boat f isheries of Nuskegon andabout $0.4 million.

!Jhi teba11/l4on tague were by far the most signif icant fisheries,

contributing 77 percent of the economic impact. See Table 1 for

more detail. Apparently these numbers are below normal because

anglers were generally less successful than usual in the county in

19S2.

This study estimated the angling effort, associated spending

and related economic and marketing information for ice, pier, boat

and charter f ishing in !!uskegon and Nhitehall/Yiontague, and

foul-hook fishing in the Huskegon area. Each fishery differs from

the others, not only in mode, location and season, but also in the

type of individuals attracted and their needs and perceptions. By

documenting who is attracted to each fishery, and their associated

needs and percept.ions, we hope to provide insights to public

of f icia1s and businesses about how to attract more anglers and

better meet their needs.

The a ng 1 er s we enc ou n ter ed in the,':uskegon and

Whitehall/f4ontague f isheries were predominantly county residents,

although the Uhitchal 1/!!ontaguc boat =i "hery had an edge over

Huskegon in drawing non-resident anglers. The economic impact of

the fishery is relatively low becau"c so few anqlcrs traveled far

to f ish there. In contra t a "imilar study of Ottawa County

showed over t::ice a large a percentage of non resi cnt . Thc

economic impact at tributablc to non-rc" ident e::penditurcs in

Ottawa County wa over four ti-...c" as great.

i:ot surprisingly, pier an" boat angler in '. oth !!uskcgon and

['Jhi tcha l 1/!!ontague brought the ir spous - and/or f ami I ies wi th t, cm



Table l. Summary of angler u"e  angler days!, expenditures and
secondary economic impacts in Huskegon County for all
angling for Great Lakes fish and related angling in
t5us.'ceylon County in 1981-82.

ALI MJGLERS NON-RES I DEt1T

19,66081,88714, 781 3,425

634

13,281

997

Nuskegon foul-hook 2,151 322

18,659 291,346962,525109,952Nuskegon total

tthitehall ice 35, 189 1,123

736

4,827

Whitehall pier

Whitehall boat 12,944

Whitehall charter 136

14,939835,631 286,532Whitehall total 58,927

Muskeqon County 168,879 1,798,156 577,87833,598

Secondar Economic Im acts on Muske on Count
of Non-ress ent An ler Ex endxtures

Nulti~lierAn ler Ex enditures Gross Revenues

$1,155,7562.00$577,878

Personal IncomeIncome Cpm ~onen tCro s Pcvenucs

$404,5150. 35$1,155,756

Nuskegon ice

Muskegon pier

Nuskegon boat

Nuskegon charter

9,015

B3,008

997

6,812

47,152

136

56,434

708,888

100,453

14,863

45,981

740,758

13,703

5,408

163,490

100,453

2,335

6,513

2,388

263,928

13,703



Table 2. Summary of angler attributes.

Nhitehall/Nonta ue

Ice Pier Boat F'ouiAtt.ribute Ice Pier Boat

1. Percent
non-res. 23 7 15 15 23 9 25

2. Percent
non-res. who
brought the
family. 11 71 36 30 37 71

3. Percent
with needs

a. f rom
business' 10 8

b. from
government. 49 24 26 53 21 30

4. Percent
angling for
spor'te 68 60 63 50

43 32

69 53 57

42 38 415. Ave. age. 40 41

6. Information
source.  ~~!

a. Relative/
friend. 21 7

2 2

5 1

16 13 13

0 0 0

3

b. Media

c. Other

7. Percent
fished area
before. 94 97 98 100 99 97 98

more often than did ice anglers. Ice anglers in both areas had

far more complaints about government service than Bid pier and

boat anglors. For all the fisheries, relatives and friend= ~;ere

the ma j or sources o f in f orna t ion for anglers a~out fishing in

Muskegon County. A 1 most everyone encountered had f ished in

Huskegon County before, as might be expected in a local f ishery.

Details may be found in Table 2.
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INTRODUCTION

Even as Michigan ' s manufacturing-based economy is gradually

beginning to recover from the current recession, the economic

contribution made by recreation-tourism industries in Michigan

during those economical ly bleak years reminds many communities of

the significance of the recreationist's dollar . While recreation

and tourism dollars will probably never replace all the

manufacturing jobs and income lost throughout the state, the

current economic problems have focused the attention of public

officials and private citizens on the present and potential future

contribution of Michigan's tourism resources.

Great Lakes sport. f ishing has for many years been one of

Michigan' s ma jor recreational pursuits and tourist attractions.

All coastal counties offer attractive fishing. Angler

expenditures vary, but the economies of many coastal communities

depend heavily on this spending. In a study of the economic

impacts of Great Lakes sport fishing in Alcona County, Michigan

 Jordan and Talhelm, 1982!, we found that angler expenditures are

a major component of the local economy. Great Lakes anglers spent

over $1. 3 mi 1 1 ion in 1981 in Alcona County, distributed over a

wide spectrum of the local business community. Alcona County

 population 10, 000! is l.ocated on Lake Huron in the northeast

corner of Michigan's I,ower Peninsula. In that rural area the

economic base was limited and fishing pressure was great. In the

more populous and industrialized areas of Muskegon, Ottawa, Bay,

and Macomb counties, we found that whereas the total dollar

impacts were several times greater than they were in Alcona

County, they compr ised a smaller percentage of the much larger

overall local economies.

The Alcona County study was initiated when local businesses

became concerned that local residents and government officials

incorrectly percieved that Great Lakes sport fishing was of no

benefit to Alcona's economy. An important aspect of that study

was that it surveyed anglers directly, giving added credibility to



the estimates. We also investigated the interests and needs of
anglers< businesses and residents. The communities were able
document and address those issues and problems which were of
particular concern to each group. They knew how they could
attract and better serve more anglers if they wished.

As the reports of the Alcona study spread throughout the
state, other counties realized their need for similar information
about their own Great Lakes fishing opportunities. When Nuskegon
and Ottawa counties expressed interest in having a study donee
saw it as an excellent opportunity to analyze an area of the state
much different from Alcona County. Nuskegon and Ottawa counties
are located midway on the lower peninsula's Lake Michigan
shoreline  Figure 1!.

The Muskegon-Ottawa region has a varied economy with many
light to heavy manufacturing industries, a large farming
community, and a well established tourism trade based on a variety
of natural resources and cultural attractions. The character of
the communities along the Lake Nichigan shoreline ranges from the
"small town" type represented by Whitehal 1/Nontague to the
relatively "modern urban" type represented by Nuskegon. Because
the communities ' economies, needs and concerns differed, we
surveyed Nuskegon and Whitehall/Nontague separately. Throughout
this report they will be refered to as distinct sampling areas.

The fishing opportunities available in those two cities are
much more varied than the strictly open-water salmonid fishery
available in Alcona County. A winter ice fishery offers a variety
of gamef ish  wa l 1 eye Stizostedion vitreum, northern pike Esox
lucius, yellow perch Perca flavescens, crappie Pomoxis spp.. and
bluegi 1 1 Le omis macrochirus! on Huskegon Lake and White Lake.
Those two lakes, both of which are connected to Lake Michigan,
also offer warm-weather fishing opportunities for those same

species and largemouth bass Micro terus salmoides, smallmouth bass

Micro terus dolomieui, and catfish Ictalurus spp.. In addition

the two lakes provide opportunities to catch salmonids when

conditions are too severe on Lake Nichigan. and when salmon and

trout make there spawing runs up the Muskegon and White Rivers.
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lake trout Salvelinus nama cush, steelhead Salmo gairdneri, brown

trout Salmo trutta, menominee Proso ium c lindraceum, and yellow

perch from boats, piers, and the shore.

The primary goals of this investigation were to estimate: 1!

the total number of angler days � an angler day is one person

fishing any part of one day � spent fishing by anglers in all the

Great Lakes-associated f isheries in Muskegon County, 2! the

average dai ly expenditures by both county resident and county

non-resident anglers for each of the different fisheries

previously listed in both Muskegon and Whitehall/Montague, and 3!

angler perceptions of the adequacy of both public and privately

of f ered goods and services in the study area, along with their

overall impressions of the fishing opportunities available in

Muskegon County.

A one year study always presents the risk of sampling a time

period which does not represent the norm. From conversations with

local people and from actual experience through the interviewing

process, it appears that fishing success was much below normal in

the 1981-1982 fishing year.

Ice fishing on Muskegon Lake was generally poor during our

survey. In the northern and eastern areas of Muskegon Lake the

winter walleye fishing was not up to expectations after developing

nicely in 1980-1981. We recorded very few walleye caught in our

survey of winter anglers, and except for some steady activity with

northern pike near the Cobb power plant, the winter fishing

success in those areas o f the lake in 1982 could be considered

well below normal. Yellow perch fishing on Muskegon Lake was at

times fair, but anglers often complained that the fishing was slow

and that most of the perch caught were small.

Yellow perch fishing on White Lake in the Whitehall/Montague

area was better than on Muskegon Lake. Although anglers at White

Lake complained of the poor fishing, their average catch rate was

more than twice that of Muskegon Lake. However, the northern pike

fishing on White Lake � both with hook-and-line and spears � was

slow throughout the season.



On Lake Michigan the catch of spring steelhead and brown

trout from the piers in both sampling areas was very low, and as
summer progressed, the usually good perch fishing on the piers and
on Muskegon Lake and White Lake never materialized. Offshore
salmonid fishing was fair in May, terrible in June, not quite fair
in July and August, and because of an unexplainable delay in the
salmon run, was only f air in September and the first part of
Oc tober . The f a 1 1 pier f ishing for sa lmonids was particularly
disma 1 because of the late runs . Not until late October did
anglers begin to consistantly catch fish.

The overall poor fishing in the area during the year of this
study is consistantly reflected in our calculated catch rates in
the individual fisheries sections through the report. It is
likely the poor f ishing in many cases restricted the "normal"
influx of non-resident  out-of-Muskegon County} anglers. We have
found in past s tudies that non � resident anglers have greater
average daily expenditures than county resident anglers.
Therefore, we feel that if the "poor" fishing of 1981-82 were to
have any ef feet on the results of this study, it would be to
underestimate the sport fishing impacts associated with a
"typical" year's fishing in the Muskegon-Ottawa region.

For the entire study year, we estimated that anglers spent
about 170,000 days fishing and $1.8 million in Muskegon County, of
which about 34, 000 days and $578, 000 was attributable to
non-resident anglers. Those estimates are apportioned by fishery
and city in the different fisheries sections of this report.

Anglers expressed a number of opinions and perceptions when
interviewers asked if the businesses and government agencies in
the area provided adequate services and facilities for their

angling needs. Interviewers were very careful not to lead anglers
into any particular response, so although fewer anglers expressed
concerns, those that were expressed were more significant.

We also estimated angling on the Muskegon artificial reef

 Iiamilton reef!. The reef was constructed during the summer of
1980 in Lake Michigan approximately one mile southwest of the Pere

Marquette pier in Muskegon. The United States Army Corps of
Engineers constructed the reef under the auspices of the



Department of Natural Resources Fisheries Division and with the

cooperation af the Muskegon Sportsfishing Association. In all of

our interviewing of boat anglers in Muskegon County, we

encountered only one individual who had f ished the reef on the day
he was interviewed. Close to 25% of the boat anglers we
interviewed did say that they had fished the reef at least once in

the past. However, they were primarily salmon anglers who had
trolled by it far part of their angling day simply because it was
one more place to try. Much has been said about the reef 's

potential as a perch fishing site. However from our conversations
with anqlers> we concluded there are so many good places to fish
for perch around Muskegon Lake during the summer that anglers have
little incentive to fish the reef, other than for the fact t:hat it
is a "new" location. With so many substitutes � other good places
to f ish both for salmon and perch � we were not surprised at
anglerS' inCidental attitude tOWard the reef. We estimated that.
approximately 2l5 angler days have been spent fishing the reef
since its construction, and that the economic impact has been oni.y
about $2,400.

In each of the different fisheries sections of this report
the more prevalent angler comments are tabulated. Because we
assured al 1 interviewed anglers their comments would be
documented, we have tabu 1 at.ed by f ishery in Appendix A those
viewpoints which only one or two anglers expressed.

SURVEYS

Anglers were interviewed at all fishing access points within
the Muskegon and Whitehall/Montague areas. We found access points
by either: I! observing anglers or 2! asking local people to point
out fishing areas.

I n Muskegon we sampled f ishing activity on: �} Muskegon
Lake. �! the Lake Michigan piers, and �} Lake Michigan  offshore
sa1 mon id ! or iq ina t ing f rom Muskegon Lake. In the
Whitehall/Mo.;togue area we sampled fishing on:  l} White Laker �!



the Lake Michigan piers. and �! Lake Michigan  offshore salmonidj

originating from White Lake.

Anglers were questioned about their trip expenditures, their
length of stay, their fishing success, where they were from, where

they were staying, their impressions of the fishing in that sample
area, whether they had reasons other than fishing for their trip,

their perceptions of government and local businesses, if they knew

about the artif icial reef and had ever f ished over it, and

per sona 1 inf or mat ion.

Ice, ier, and shore fishin

Ice, pier, and shore fishing use was estimated using a roving
survey  Hayne, 1966 and 1972; Malvestuto, Davies and Shelton,

1978; and Talhelm, 1972!. A roving survey consists of systematic

traverses of either sections of shoreline, a pier, or a

concentration of ice anglers. In all three instances, anglers are

asked how long they plan to f ish that day to determine their

probability of being encountered by an interviewer ~ The
probability depends on the anglers' length of stay and the number
of traverses that day of the fishing site by the interviewer. We

estimated the total number of anglers fishing at a site on a

sample day by summing the inverse probability for each angler

interviewed. We then averaged daily estimates for each site for

each season, distinquishing between weekday and weekend/holiday

usage, to estimate total use for each identified fishery.

Shore, pier, and ice anglers were usually interviewed before

they had finished fishing for the day. Each anglers' total daily

catch was projected by multiplying the ratio of the number of

hours they planned on fishing that day to the number of hours they

had already fished when interviewed. times the number of fish they

had caught at the time of the interview.



Boat fishin

Private boat angler use was estimated in two ways. The first
method was used for all the offshore salmonid fishing on Lak<
Michigan and for the fisheries on Muskegon Lake and White Lake-
This method was developed to specif ical ly address a problem
associated with Muskegon Lake and White Lake, both of which
connect with Lake Michigan. The problem is that anglers depar'ting
f rom any of the numerous access sites and marinas on each lake
could plan to fish either on Lake Michigan, the connecting lakes'
or both. Instantaneous counts of effort on either the connecting
lakes or Lake Michigan would be biased because: 1! counts on
Michigan would assume that all boats originating out. of a
particular sampling area were within visual range. and 2! the
geography of White Lake made it impossible to see the entire lake-
Furthermore, the origins of effort on Lake Michigan would be
biased if we assumed that all the boats within visual range at a
sampling area had originated from that sampling area.

Therefore, from the entrances of Muskegon Lake and White
Lake, we counted, on randomly selected hours, the number of
positively identified fishing boats heading out onto Lake
Nichigan. Using those counts, we calculated the average hourly
number of fishing boats from each sampling area going out on Lake
Michigan. By adding those hour ly averages for weekdays and
weekend-days repectively, we calculated average daily totals of
weekday and weekend-day fishing boat trips onto Lake Michigan for
each sampling az'ea. We then multiplied the average daily totals
by the number of weekdays and weekend-days in the boating season
to estimate the annual number of boat trips onto Lake Michigan

In our interviews with boat anglers at sampling area launch

sites and marinas, we determined how many people on each boat
actually fished that day, and whether on that day the party fished

either on Lake Michigan, the connecting lake, or both. From that

information we calculated the ratio of sampled boat anglers who

went out on Lake Michigan to those who did not. Using that ratio

and the total estimated number of fishing boats that went out on

I,ake Michigan, we estimated the number of boat trips made



exclusively to fish on the connecting lakes. Having estimated the
total number of daily f ishing boat trips on Lake Michigan and the
connecting lakes, we multiplied by the average number of anglers
per boat to estimate boat. angler usage for each sampling area.

Charter boat fishin

A one page questionnaire for the charter boat fishery was
sp. cif ically designed to be administered by the charter captains ~
To encourage the captains' cooperation, it was much briefer than
the standard questionnaire. Each party was interviewed
collectively rather than individually. The questionnaire focused
on county expenditures. Even with the simplified form, however,
few charter captains cooperated. The notable exception were some

captains in the Grand Haven area. Therefore, we were only able to
do a thorough analysis of charter fishing impacts in that area.
We estimated Muskegon and Whitehall/Montague expenditures by

multiplying reported use by expenditure levels observed in Grand
Haven. Charter client use was estimated from the captains'

logbooks of charters for the 1982 season.

A quest ianna i re was ma i led t.o over 700 businesses in the

Nuskegon/Ottawa study area for the purpose of estimating the

secondary economic impacts of anglers expenditures. In the Alcona

study we had used economic multipliers from the literature  Kalter

and Lord, 1968; Pearse and Laub, 1969! . However, in this

investigation we hoped to refine our estimates of the secondary

impacts by surveying the study area businesses, and then applying
input-output model tables developed by Diamond and Chappelle

�981! for the Manis tee County economy to the responses we

received from cooperating businesses.

In the questionnaire we asked businesses: I! their gross

annual receipts, 2! their ma jor products and/or services and the

percentage of their gross receipts attributable to each, 3! the

number of full-time equivalent employees they had, 4! the



percentage of their total revenues attributable to anglers'
purchases, S! for 26 different sectors of the economy, the
percentage of their total revenues used for purchases in each
sector, and 6! for purchases within each sector, the percentage
purchased within the county.

By using a questionnaire of this sort and by applying
input-output modeling techniques, we had hoped to derive
mutipliers for each category of business establishment patronized
hy anglers in the study area. In that way the secondary impacts
for Muskegon County could be more precisely estimated. However, to
our disappointment, too few of the questionnaires were ever
returned  approximately 20! for us ta reasonably analyze.

We suspect. in part this was due to the anti-government and
anti-study attitude prevalent in today's business community. Some
of the returned questionnaires sported comments colorfully
expounding that, attitude. We appreciate the time and effort given
by those busi,nesses which did respond in a cooperative manner, and
hope to incorporate the information they gave us in a future
analysis of secondary impacts uti 1 izing different survey
techniques. In lieu of the more detailed analysis, we will use
mul tipliers f rom other studies found in the literature  Diamond
and Chappelle, 1981; Marino and Chappelle, 1978! .

Copies of the angler, charter, and business questionnaires
can be found in Appendix C.
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WINTER ICE FISHING

Ice fishing did not begin in the study area until well into

January 1982 due to late-forming ice. Nuskegon Lake and White

Lake had much more consistant fishing through the season than did

the ice fishing areas in Ottawa County. Anglers on Nuskegon Lake
had marginal success, while anglers on White Lake had the best

success of any of the sample areas. However, the overall

concensus among Nuskegon County ice anglers was that the 1981

win ter season wa s be low par�.

We expected ice fishing to be a local phenomenon, with few

out-of-county anglers showing up in our samples. We also expected
the overall poor fishing to exacerbate that phenomenon. However,
in Muskegon and Whitehall/Montague a surprisingly high 22-23% were
non-residents. We found, however, that 78% of the non-resident

anglers in Muskegon County came from Ottawa County and vice-versa.
Therefore, we still feel the ice fishery is predominantly a local
fishery, and that the below-par fishing reduced the level of use
by anglers from outside the Nuskegon-Ottawa study ar'ea.

Two types of ice angler use were sampled differently. Anglers
f ishing in the open were counted, and their associated use

estimated using the roving survey-probability methods described in
the Surveys section.

Shanty fishing effort was estimated using a three-step method.
First, shanties were counted on each sampling day at each site.
These counts were used to calculate the average daily number of
shanties for the season at each site. Second, from shanty angler
interviews, we calculated the average number of anglers per
occupied shanty at each site. Third, interviewed shanty anglers
were asked how many times during the ice fishing season they
expected to use their shanty. Since shanty anglers who fished
more often were more likely to be interviewed, we weighted: 1! the
number of anglers per shanty and 2! the number of days the angler



expected to use the shanty during the ice season, by the
probability of encountering that angler.

For instance, if an angler told us he was going to fish 10
times that season, and the season was 80 days long, then we
weighted his response by a factor of eight. By multiplying the
average daily number of shanties by the weighted average of number
of anglers in a shanty, and then again by the weighted average of
number of times anglers expected to use their shanties, we
estimated total shanty angler use at each ice fishing site.

Ice anglsrs spent a total of 19,608 days and $117,076 in
Nuskegan County. Of those totals non-residents spent 4,548 angler
days and $26,173 in Nuskegon County.

Tables 3 and 8 list the average daily expenditures made by
ice ang1ers in Nuskegon and Whitehall/Nontague for a number of
categories of purchases. The averages listed are for the entire
population of anglers  resident and non-resident!, whereas the
figures in parentheses are the average non-resident expenditures ~
County expenditure statistics are in Appendix B. The non-resident
expendi,tures represent the amounts of "new" money coming into the
local economy. We beleive the local nature of the f ishery and the
apparent below normal participation by anglers from outside the
Nuskegon-Ottawa study area explain the very low expenditure
patterns.

Tables 4 and 9 list anglers' comments about their perceptions
of the adequacy of both private and public facilities and services
in Nuskegon and Wbi tehal 1 /Montague. T h e s e q u e s t i o n s w e r e
designed to permit anglers to express their mindful concerns,
rather than to lead them into particular responses. Therefore,
whi le we obtained f ew responses, each response represents a
conscious concern of an angler.

Nuskegon Lake had the mos t ice f ishing activity, 14,781

angler days, of any of the sampling areas during 1982. We believe

a ma j or reason for the greater act ivity is the lake ' s proximi ty to

12



shoreline. Two weekend yel low perch tournaments sponscred by

local sporting goods stores drew close to 1000 anglers apiece.

Fifty-nine percent of all anglers interviewed had caught fish

on the day questioned. The average aggregate catch for all

angl ers was 6. 6 f ish per angler day, 94% of which were yellow

perch.

Table 3. Muskegon ice anglers' average daily expenditures made at
home, en route, and in Muskegon County.

Other Counties Nuskegon

T e of ex enditure Home En route ~count

Major fishing equip.

Tackle-small gear

.61

.04
  .16!

1.94
  1.90!

.61

  1. 84!
Restaurants

Groceries .49

  .21!

.59

  .26!

Beer

Vehicle gas .33

  1.42!
1. 07

  -74!

Miscellaneous .23

  -79!

Tota 1

-Non-resident total

.37 5. 54

  5. 74!  1. 58!

13

a metropolitan area with many of its residents out of work. Many

of the people we interviewed were unemployed local residents.

While angler use was 'ubstantial, fishing success was only

marginal. Yellow perch fishing, which accounts for most of the

winter use, varied from good to poor throughout the season. Most

perch were caught in the southwest portion of the lake near the

yacht club and sand docks, though anglers complained that the fish

were too small. P'ke fishing off the Cobb power plant was fair

throughout the season. The walleye fishing was spotty most of the

season, both off the Cobb power plant and off the North Muskegon



The total estimated gross expenditures in Muskegon County of
all �uskegon ice anglers were:

14,781 angler days X $5.54 per angler day = $81,887

Ninety-three percent of all the anglers interviewed felt the
local businesses provided adequate services and facilities. Six
percent of all anglers felt prices in general in the Huskegon area
were higher than elsewhere �% for non-residents!, 17% felt they
were lower �% for non-residents!, and 77% felt they were the same
 90% for non-residents! .

Fif ty-one percent of all the anglers interviewed felt the
government agencies involved provided adequate services and
facilities.

Table 4. Nuskegon ice angler comments.

I. Responses about the local businesses.

% of interviewed an lers

1. Bait stores should open earlier. 2.4%

1.2%2, Bait store prices are too high.
3. Need an open restaurant closer to

the marina in winter. 1.2%

II. Responses about government agencies.

of interviewed an lers
1. Need winter parking at South Marina area. 15.9%

2. DNR should not charge to launch boats
in summer.

13.4%

7.3%
3. Plant more walleye.

4. Need more boat launching sites on
Muskegon Lake.

4.9%

The estimated gross expenditures in Nuskegon County of
Nuskegon non-resident ice anglers were:

3,425 angler days X $5.74 per angler day = $19,660



Table 4 continued:

3. 7%

2. 4%

III. General responses.

% of interviewed an lers

20.7%

7.3%

2.4%

2.4%

2.4%

Non-residents comprised 23% of all the ice anglers

interviewed in Muskegon. Only one percent. of all the interviewed

ice anglers came from another state. Table 5 lists non-resident

ice angler origins by percentage and Figure 2 shows the major

in-state angler origins. All non-residents were on a one day

trip. Eleven percent of the non-residents said that at least once

a year their spouse or family accompany them on a fishing trip to

the area, and that when they come, they fish also.

Table 5. Muskegon non-resident ice angler origins.

Ori<rin

1. Muskegon

~Or l in

4. Newaygo78%

2. Ottawa

3. Kent

5. Hawaii

5. Need more winter parking at Johnson's Point.

6. Access sites should be plowed more often
in winter.

1. The fishing is good around Muskegon.

2. Muskegon Lake is much cleaner now.

3. Likes having the walleyes back in
Muskegon Lake.

4. Giddings ramp and lot is nice.

5. Still thinks Muskegon Lake is polluted.

6. Appreciates N ~ Muskegon plowing the
Second Street lot.

7. Great Lakes fishing is becoming a rich
man's sport.

8. Need to promote Muskegon's fishing more
vigorously.

4.9%

3.7%

2.4%



FIGURE 2: Muakegan ice angler or i gins.
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Table 6 lists the means by which Muskegon ice anglers learned
about the f i shing oppor tunities in Muskegon, other than by the
fact that they have always lived in the area.

Table 6. Means by which Muskegon ice anglers learned about
fishing in the Muskegon area.

of non-residentsof all an lersSource

1. Relative

2. Friend

3. Traveling through

4. Media

32%

68%20%

When asked to apportion their purpose for fishing between
"spor t" or "food", ice anglers' average responses were 68% for

"sport" and 32% for "food".

Ninety-four percent of the interviewed ice anglers had fished
on Muskegon Lake in the past, and all said they would again, with
the non-resident anglers reporting 79% had fished there before and
all would fish there again. Ice anglers averaged 19 fishing trips

 all trips - ice, pier and boat! to Muskegon per year �2 trips
for non-residents!. Thirty-five percent of the ice anglers said
they fish most in the summer, 20% in the winter, and 38% said they
f ish all year. Al I the anglers interviewed were on a one day

trip.
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Fif ty-nine percent of all the ice anglers interviewed were

f ishing primarily for yel low perch, 21% for walleye, 10% for
northern pike, and 11% for anything that would bite.

Males comprised 95% of all the anglers interviewed, with 22%

of the anglers saying their spouse accompanied them an average of
8% of the time. The average angler age was 40 years, and the

relative percentages for a range of angler incomes are listed in

Table 7.



Table 7. Muskegon ice anglers' incomes.

of interviewed anglersIncome Range

$0 - $4,999

$5,000 - $9,999

$10,000 - $14,999

$15p000 � $19,999

$20,000 - $24,999

$25,000 - $29,999

$30i000 - $34,999

$35i000 - $39,999

$40>000 � up

24%

32%

10%

3%

7%

Whi teha1 1/Monta ue

Table 8. Whitehall/Montague ice anglers' average daily
expenditures made at home, en route, and in Nuskegon
County.

Other Counties Nuskegon

~countT e of ex enditure Home En route

Major f'ishing equip.

Tackle-small gear
~ 76

.04
  .15!

2.22
  2.20!
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White Lake had the best ice fishing, espec ia 1 l y f or ye 1 low
perch, of all the sampling areas. Seventy-one percent of all the

anglers interviewed had caught fish on the day questioned, and the
average aggregate catch for all anglers was 20.2 fish per day.

The catch rate for yel low perch was 19. 2 f ish per day. Nost of
the perch fishing activity was concentrated on the eastern end of

the lake near the Municipal Yacht Harbor.

A fair number of shanty anglers speared and jigged for
northern pike on the south side of the lake ~ For all of the

anglers interviewed, the catch rate for northern pike was 0.3 fish
per angler day.



Table 8 continued:

Other Counties Muskegon

T e of ex enditure En route ~CountHome

.71

  1. 10!

Restaurants

Groceries .12

.50!
.35

.06

  .25!
.76

  .15!

Beer

.91
  3.90!

Vehicle gas 2.32
  2.00!

.04
  -15!

Miscellaneous .17

  .35!

1.17 7.29Total

Non-resident total   4.95!   5.80!

The estimated gross expenditures in Muskegon County of

Whitehall/Montague non-resident ice anglers were:

1,123 angler days X $5.80 per angler day = $6,513

Ninety percent of all the anglers interviewed felt the local

businesses provided adequate services and facilities. Six percent
of all anglers felt prices in general in the Muskegon area were

higher than elsewhere �0% for non-residents!, 30% felt they were
lower �5% for non-residents!, and 64% felt they were the same
�5% for non-residents! .

Forty-seven percent of all the anglers interviewed felt the

government agencies involved provided adequate services and
facilities.

19

The total estimated gross expenditures in Muskegon County of

all Whitehall/Montague ice anglers were:

4,827 angler days X $7.29 per angler day = $35,189



Table 9. Whitehall/Hontague ice angler comments.

of interviewed an lers

8.1%

3.5%

1.2%

2. Bait shops

3. Area needs

need to open earlier.

more fishing contests.

more boat rentals in4. Area needs
summer.

1.2%

1.2%

% af interviewed an lers

3.5%

3.5%
7. Stock more walleye.

III. General responses.

of interviewed an lers

I. Responses about the loca1 businesses.

l. Get rid of Hooker Chemical Co.

5. Area needs more cocktail bars.

II. Responses about government agencies.

1. Clean t%e weeds out of the channel.
2. Need to plow more parking in winter.
3. Stock perch.

4. Clean up White Lake.

5. Stop the Indian gillnetting
6. Need a public boat launch near the

mouth of White Lake.

l. Too many small fish.

2. The fishing i s poor.

3. The people in this area are nice.

4. The lake water is cloudy.

5. The fishing is good.

6. The scenery is beautiful.

8.1%

7.0%

4.7%

4.7%

3.5%

11. 6'%

9 ' 3%

3.5%

2-3'%

2. 3%

2 3%



Non-residents comprised 23% of all the ice anglers
interviewed. Only one percent of all the interviewed ice anglers
came from another state. Table 10 lists non-resident ice angler
origins by percentage and Figure 3 shows the major in-state angler
origins. All non � residents were on a one day trip. Thirty
percent of the non-residents said that at least once a year their

spouse or family accompany them on a fishing trip to the area,

and that when they come, they fish also.

Table 10. Whitehall/Montague non-resident ice angler origins.

Or icr in

1. Muskegon 4. Kent

5. Mewaygo

6. Ohio

11%2 ~ Ottawa

3. Oceana

Table 11. Means by which Whitehall/Montague pier anglers learned
about fishing in the Whitehall/MorItague area.

of all an lers of non-residentsSource

1. Relative

2. Friend

60%

3. Traveling through

4. Sports Club meeting

When asked to apportion their purpose for fishing between
"spor t" or "f ood", ice anglers' average responses were 69% for
"sport." and 31% for "food".

21

Table 11 1 ists the means by which Whitehall/Montague ice
angl ers learned about the f ishing opportunities in
Whitehal 1/Montague, other than by the fact that they have always
lived in the area.



FIGURE 3: Whitehall IMontagve ice angler origins.
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Table 12.

Table 12. Whitehall/Montague ice anglers' incomes.

of interviewed anglersIncome Range

$0 - $4,999 108

$5,000 - $9,999

$10,000 � $14,999

178

308

$15~000 � $19,999

$20,000 - $24,999

$25,000 � $29,999

$30,000 - $34,999

$35,000 - $39,999

178

138

08

$40,000 � up
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Ninety-nine percent of the interviewed ice anglers had fished

on White Lake in the past, and 99% said they would again, with the

non-resident anglers reporting 958 had fished there before and all

would f ish there again. Ice anglers averaged 26 fishing trips

 all trips � ice, pier and boat! to Whitehall/Montague per year

 non-residents, 18 trips! . Thirty-seven percent of the ice

anglers said they fish most in the summer, 288 in the winter, 158

in the spring, 58 in the fall, and 158 said they fish all year.

All but one of the anglers interviewed were on a one day trip.

Sixty-eight percent of all the ice anglers interviewed were

fishing primarily for yellow perch. 308 for northern pike, and 28

for anything that would bite.

Males comprised 978 of all the anglers interviewed, with 478

of the anglers saying their spouse accompanied them an average of

128 of the time. The average angler age was 42 years, and the

relative percentages for a range of angler incomes are listed in



PXKR FISHING

Bath Nuskegon and Whitehall/Montague have pier fishing
available. The piers are actually breakwalls built by the United
States Army Corps of Engineers to maintain channels for
ocean-going ships to enter the ports of the two cities. Anglers
fish from the piers from early spring until early winter.

Anglers fish for a variety of species of fish from the piers.
the predominant one varying with the season. The general pattern/
with some local exceptions, is for anglers to begin by fishing for
steelhead, lake trout and brown trout in early spring. In late
spring and for most of the summer, anglers fish primarily for
yellow perch. Angl ers fish for salmon in late summer and into the

fall, and then for the steelhead and brnwn trout which follow the

salmon on their migration up the rivers. Anglers also fish for
menominee from the piers in the late summer and through the fall.
We estimated the length of the Nuskegon County pier season to be
244 days  April 1 - November 30! .

Xn Nuskegon County we estimated that over 90% of angler use
on the piers was by local residents. We believe the close

proximity to a large city, especially one with high unemployment,
explains the high percentage of local use.

Fishing on the piers was generally poor for the entire year.
Salmonid fishing was poor in Nuskegon County, with an average
aggregate catch rate for all. anglers of 0.17 fish per angler day
in Nuskegon and 0.21 f ish per angler day in Whitehall/hfontague.
Yel low perch f ishing on the White Lake pier was very good �5.8
fish per angler day!, but the perch fishing was generally poor on
the Muskegon pier �.2 fish per angler day! .

Tables 13 and 20 list the average daily expenditures made by
pier anglers. County expenditure statistics are in Appendix B.

we believe the average expenditures are not higher because much of

the use was local, and the ma jority of non-resident anglers
traveled only short distances  many came from Ottawa County!, so



they usually stayed for only one day. Daily expenditures u=ually

increase with longer visits, but most of the non-residents in this

case did not stay long enough to spend any appreciable amounts of

money.

Totals of 15, 827 angler days and $103,164 were spent in

Nuskegon County for pier angling. Of those totals non-residents

spent 1,370 angler days and $7,796 in Muskegon County.

Tables 14 and 21 list anglers' comments about their

perceptions of the adequacy of both private and public facilities

in the Muskegon area. Again, these questions were designed to

permit anglers to express their mindful concerns, rather than to

lead them into particular responses. Therefore, while in many

instances the frequency of any particular response seems low, each

response represents the concious concern of an angler.

Al l the pier interviews in Muskegon were done on the Pere

Marquette or south pier. The north pier is not a concrete or

capped pier and is not easily accessible. For all anglers

interviewed on the south pier, 55% had caught f ish on the day

Table 13. Muskegon pier anglers' average daily expenditures made
at home, en route, and in Muskegon County.

Other Counties Muskegon

T e of ex enditure ~CountEn routeHome

Major fishing equip.

Tackle-small gear

.26

1.71
  .54!

.03
{ -451

.03
  .43!

Licenses .04
{ .60!

1.15
  1.07!

.04

  -57!

questioned. That percentage is an average for all species from

the spring through the fall seasons. The average aggregate catch

for all interviewed anglers was 2.9 fish per angler day. Yellow

perch comprised 75% of the fish we observed caught.



Table 13 continued:

Other Counties Muskegon

~CountT e of ex enditure En routeHome

Launch fees .01

  .18!

Camping

Lodging

.02

.15

  2.14!

Restaurants .57
  2.26!

Groceries .G3
.43!

.70
  .36!

.23

  .54!

Beer

Vehicle gas .02

  .31!

Miscellaneous Ol

  .G7!

Family spending .08

  1.07!

Tot.a l

Non-resident total

.13 .07 6.26

  8-53!  1.85!   1.00!

The total estimated gross expenditures in Muskegon County of

all Muskegon pier anglers were:

9,015 angler days X $6.26 per angler day = S56,434

The estimated gross expenditures in Muskegon County of

Ninety-two percent of all the anglers interviewed felt the

local businesses provided adequate services and facilities. Three

percent of all pier anglers felt prices in general in the Muskegon

area were higher than elsewhere �% for non-residents!, 53% felt

they were lower �0% for non-residents!, and 44% felt they were

the same �3% for non-residents!.
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Muskegon non-resident pier anglers were:

634 angler days X $8.53 per angler day = $5,408

2. 31

5.50!

.13

  .54!



Seventy-six percent of all the anglers interviewed felt the

government agencies involved provided adequate services and

facilities,

of interviewed an lers

1.5%

1. 5%

1. 5%

1.0%

of interviewed an lers

1. Stop the Indian gillnetting. 7.0%

3. Move the rocks away from the pier.

4. Do not charge to launch boats.

5. Put a cement walk on the North pier.

6. Do something to improve the perch fishing.

III. General responses.

of interviewed an lers

3. 5'4

3. 0'4

2. 0%

1. 5%

1. 5%
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Table 14. Muskegon pier angler comments.

I. Responses about the local businesses.

1. Bait stores need to open earlier.

2. Tackle stores have a limited selection
of merchandise.

3. Need a bait store closer to the pier.

4. Prices in the area are too high.

II. Responses about government agencies.

2. Muskegon Lake launching ramps need
to be better maintained.

1. The fishing is poor.

2. The Muskegon area has good fishing.

3. Support snagging.

4. The Muskegon area is nice.

5. Boats come too close to the pier.

3.0%

2.0X

1.5%

1. 5'4

1. 5%



Non-residents comprised 7%, of al 1 the Nuskegan pier anglers

interviewed. Table 15 lists non-resident origins by percentages

and Figure 4 shows the ma j or in-state origins. T w e n t y � e i g h t

Percent af the non-residents stayed overnight in the area on their

trip- Their accommodations are listed in Table 16. Seventy-one

percent of the non-resi,dents said that at least once a year their

spouse or family accompany them on a fishing trip to the area.

The range of activities the family members engage in are listed in
Table 17.

93% 7. Oakland

8. Huron

9. Lenawee1%

10. Houghton

11. Illinois

12. Connecticut

0.5%

0.5%

Table 16. Nuskegon non-resident pier angler accommodations.

Accommodation of non-resident an lers

1. State park

2. Relatives

3. Notel

14%

7%

Table 17. Nuskegon non-resident pier angler family activities.

% of spouse and or family members

en a in in activit

Fishing 20%

20%2. Shopping

3. Visiting relatives 40%

20%4. Boating

2B

Table 15. Nuskegon non-resident pier angler origins.

1. Nuskegon

2- Ottawa

3. Kent

4. Newayga

5. Calhoun

6. Nontca 1 m

0.5%

0.5%

O.S%

0.5%

0.5%

0 AS%



'F IGURE 4: Muskepop pier angaer aripins.
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a s kid to appor t i on their purpose for f ishing between
"sport" or for "food", Muskegon pier anglers' average responses
were 60% for "sport," and 40% for "food".

~inety-seven percent. of the interviewed pier anglers had
Muskegon area in the past, and 97% said they would

again �% said maybe!, with the non-resident anglers reporting 71%
had fished there before and 64% would fish there again �1% said

maybe!- Pier anglers averaged 33 fishing trips  all trips � pier,

boat and ice! to Muskegon per year � trips for non � residents!.
Of these, pier angling trips averaged 1.2 days �.4 days per

non-resident pier trip! ~ Forty-nine percent of the pier anglers
said they fish most in the summer, 18% in the spring, 11% in the

fall, and 22% said they fish all year. Table 18 lists the means
by which Muskegon pier anglers learned about the fishing
opportunities in Nuskegon, other than by the fact that they have
always lived in the area.

Table 18. Means hy which Nuskegon pier anglers learned about
fishing in the Muskegon area.

Source 0 of a11 an lors 4 of non-residents

1. Relative

2. Friend

3. Travel ing t.hr ough

4. Media

For ty-e igh t Percent of a 1 1 the angl ers interviewed were

f ishing primar ily for yellow perch, 17% for salmon, 17% for

steelhead and brown trout, 7% for bass, and 14% for anything that
would bite.
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Males comprised 91% of a11 the anglers interviewed. with 34%
of the anglers saying their spouse accompanied them an average of
47% of the time . The average angler age was 41 years, and
relative percentages fo r a range of angler incomes are listed in

Table 19.



Table l9. Muskegon pzer anglers' incomes.

of interviewed anglersIncome Range

$0 999

$9,999

13%

27~

l8%

9 g.

$34,999

$39,999

2~o

Whitehall/Monta ue

For all anglers interviewed on the Whitehall/Montague piers,

80% had caught fish on the day questioned. That percentage is an

average for all angling from the spring through the fall seasons.

Anglers caught an average of 8.1 fish per angler day, 79'4 of which

were yellow perch.

Table 20. l.'hitehall/Montague pier anglers' average daily
expenditures made at home, en route, and in Muskegon
County.

Other Counties Muskegon

T e of ex enditure

Tackle-small gear

IIome En route ~Count

1 57

  1.14!

.24

  .02!

Restaurants

Groceries 1.25

  .76!

02

  .23!
.27

  1.10!

Beer

.23

  1 ~ 28!

Vehicle gas 3.27

  .11!

Miscellaneous .15

31

$5,000

$10,000

$15,000

$20,000

$25,000

$30,000

$35,000

$40,000

$14,999

$19,999

$24,999

$29,999



Table 20 continued:

Muskegon

~Count
6.75

Other Counties

En routeHome

.02Total

Non-resident total

.23

  3.13!  1.28!

The es timated gross expendi tures in Muskegon County of
Whitehall/Nontague non-resident anglers were:

736 angler days X $3.13 per angler day $2,388

Ninety-two percent of all the anglers interviewed felt the

local businesses provided adequate services and facilities. Four

percent of all pier anglers felt prices in general in the

Whitehall/Montague area were higher than elsewhere  zero percent
f or non-residents!, 12% felt they were lower �01 for

non-residents!, and 84% f elt they were the same �0% for
non-residents! .

Seventy-nine percent of all the anglers interviewed felt the

gavernment agencies involved provided adequate services and

facilities.

Table 21. 1Jhitehall/Nontague pier angler comments.

I. Responses about the local businesses.

of interviewed an lers

1. Need a tackle store near the piers.

2. Need more bait stores.

3. Bait stores need to open earlier.
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The total estimated gross expenditures in Muskegon County of
all Whitehall/Rontague pier anglers were:

6812 angler days X $6.75 per angler day = $45i98l



Table 21 continued:

Responses about government agencies.

of interviewed an lers

1. Need more parking at access sites.

2. Need restrooms on the pier.

3. Enforce boat speed law near the pier and
in the channel.

4. Need a boat. ramp by the channel.

5. Need to do more about the pollution
in White Lake.

6. Need a sidewalk along the pier.

7. Need a free boat launch in the area.

2%

S. Need a lifequard at the pier.

9. Need a fish-cleaning station at the pier.

10. Need to clean the weeds out of the
channel.

11. Fill in the pier with more rocks.

12. Stop the gillnetting.

lII. General responses.

of interviewed an lers

1. Too many carp and dogfish.

2. Likes the Whitehall/Montague area.

3. The fishing is poor.
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Non-residents comprised 9'% of al 1 the pier anglers

interviewed. Figure 5 shows the major in-state origins. A ll of

the non-residents were on a one day trip. Thirty-seven percent of

the non-residents said that at least once a year their spouse or

family accompany them on a fishing trip to the area. They all
responded that their spouse or family were strictly fishing while
with them on that trip.
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When asked to a ppor t i on their purpose for f ishing between

fishing for "sport" or for "food", Whitehall/Montague pier

angler s ' average responses were 5 3% f or "sport" and 47% for
"food".

Ninety-seven percent of the interviewed pier anglers had

fished in the Whitehall/Montaguc area in the past, and 97% said

they would again �% replied maybe!, with the non-resident anqlers
reporting 63% had f ished there before and 63% would fish there
again �7% replied maybe!. Pier anglers averaged 72 fishing trips
 all trips - pier, boat and ice! to Whitehall/Montague per year

�0 trips for non-residents! . Of these, pier angling trips

averaged l. 01 days �. 8 days per non � resident pier trip! .

Twenty-seven percent of the pier anqlers said they fish most in
the summer, 5'% in the spring, 5% in the fall, and 63% said they

f ish all year. Table 22 lists the means by which
Whitehall/Montague pier anglers learned about the fishing

opportunities in Whitehall/Montague. other than by the fact that

they have always lived in the area.

Table 22. Means by which Whitehall/Montague pier anglers learned
about fishing in the Whitehall/Montague area.

of non-residents% of all an lersSource

1 ~ Relative

2. Friend

3. Traveling through

38%

38%

Fifty-nine percent of all the anqlers interviewed were

f ishing primarily f or yellow perch, 11% for lake trout, 5% for

Table 23.

steelhead and brown trout, and 24% for anythinq that would bite.

Males comprised 89% of all the anglers interviewed, with 67%

of the anglers saying their spouse accompanied them an average of

32% of the time. The average angler age was 38 years, and the

relative percentages for a range of angler incomes are listed in



% of interviewed anglersIncome Range

$0 - $4,999

$5,000 � $9,999

$10,000 - $14,999

$15,000 - $19,999

$20,000 � $24,999

$25,000 � $29,999

$30,000 � $34,999

$35.000 - $39,999

$40,000 � up

11%

225

16t

24%

16%

3%
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Table 23. whitehall/Montague pier anglers' incomes.



BOAT FISHING

In Muskegon and whitehall/Montzguo boat fishing accounted for

the largest proportion of angler use and economic impact.

Approximately 80% of the angler days were attributable to boat

f 1 s h i ng i n both Wh i t eh a 1 1/Montague and Muskegon. Boat angl ers

also had the highest. average daily expenditures: $8.54 in Muskegon

and $15. 63 in Whitehall/Montague, whereas pier anqlers averaged

$6.61 and ice anglers averaged $6.42 for the county. The

predominance of boat fishing is not surprising. Besides having a

good fishery on Lake Michigan for salmon and trout, Muskegon Lake

and White Lake offer a variety of very productive fishing

opportunities for the angler with a boat.

Tables 24 and 31 list the average daily expenditures made by

boat anglers in Muskegon and Whiteha11/Montague for a number of

categories of purchases. The averages are for the entire

population of angler s  resident and non-resident!, whereas the

figures in parentheses are the average non-resident expenditures.
Expenditure statistics are in Appendix B.

Boat anglers spent a total of 130,160 angler days and

$1, 449, 646 in Muskegon County. Of those totals non-residents

spent 26,225 angler days and $427,418 in Muskegon County.

Tables 25 and 32 list boat anglers' comments about their

perceptions of the adequacy of both private and public facilities

and services in Muskegon and Whitehall/Montague. Again, these

questions were designed to permit anglers to express their mindful

concerns, rather than to lead them into particular responses-

Therefore, while we obtained few responses, each response

represents the conscious concern of an angler.
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Table 24. Muskegon boat anglers' average daily expenditures made
at home, en route, and in Muskegon County.

Other Counties Muskegon

T e of ex enditure Home En route ~Cohht

Major fishing equip. .50
  .49!

Tackle-sma1 l gear .02
.09!

.80
  1.02!

Licenses ~ 16
~ &3!

.33

.02!

.33
~ 44!

Slip fees

Launch fees

Boat gas and oil 3.27
2.98!

.10
  .65!

.07

  .41!

.12

.73!

.01
  .06!

Camping

Lodging

.22

.86!
.06

  .24!
Restaurants

.02

  .14!
.64

  .04!
.02

  .11!
Groceries
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Muskegon boat anglers were interviewed at the Pere Marquette

Park boat launch, the Cottage Grove ramp, the Hartshorn ramp and

marina, the Giddings Street ramp, and the two Muskegon State Park

boat ramps. Eighty-two percent of the interviewed boaters had, on

the day questioned, fished so}.ely on Lake Michigan, 15% solely on

Nuskegon Lake, and 3% had fished both. For those anglers who said

they were fishing for salmonids, the average aggregate salmonid

catch was 1.2 fish per angler day, with chinook salmon comprising

about 68% of the catch. For those angler who said they were

f ishing for non-sa1monid species, their average aggregate

non-salmonid catch was 12 f ish per angler day, with yellow perch

comprising 69% of the catch.



Table 24 continued:

Other Counties

T e of ex enditure En routeHome

.01

.08!
.02

  .14!
Beer

.39
1. 99!

.05

  .28!
Vehicle gas

Miscellaneous

.03
  19!

Family spending

.17 8.54Total

Non-resident total   .95! �2.31}  3.00!

The total estimated gross expenditures in Muskegon County of

all Muskegon boat anglers were:

83,008 angler days X S8.54 per angler day = $708,888

The estimated gross expenditures in Muskegon County of

13,281 angler days X $12.31 per angler day = 6163,490

Ninety-seven percent of all the anglers interviewed felt the
local businesses provided adequate services and facilities. Seven

percent of all boat anglers felt prices in general in the Muskegon
area were higher than elsewhere �6% for non-residents!, 25% felt
they were lower �3% for non-residents!, and 68% felt they were

the same �1% for non-residents!.

Seventy-four percent of all the anglers interviewed felt the

government agencies involved provided adequate services and

facilities.
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Huskegon non-resident boat anglers were:

Nuskegon

~Count

.54
  .06!

2.40
  4.38!

.06

  .05!

.01

  .04!



Table 25. Muskegon boat angler comments.

I ~ Res Ponses about the local businesses.

Qf interviewed an 1ers

1. Most Package Stores in town are dirty.
2. Businesses do not cater to fishermen-

3. Some restaurants need to open ear 1 ier-

0.8a

0. 8%

0.8%

II. Responses about government agencies.

of interviewed an lers

1. Need more launch sites on Muskegon Iake.

2. Stop the Indian gil lnetting.

3. Do not charge to launch boats.

4. Need longer doc3cs at Hartshorn boat
launch.

7. 3%

5. 1%

4. 0%

3.3%

2.2%

2.2%

5. Need more parking area at Hartshorn lot.

6. Need wider ramps at Hartshorn.

III. General responses.

of interviewed an lers

1.8%1. The area has good f ishing.

Non-residents comprised 16% of all the Muskegon boat anglers

interviewed. Table 26 lists non-resident origins by percentages

and Figure 6 shows the major in-state origins. Sixteen percent
of the non-residents stayed overnight in the area on their trip.

Their accommoda<ions are listed in Table 27. Thirty-six percent
of the non-residents said that at least once a year their spouse
or family accompany them on a fishing trip to the area. The range
of activities the family members engage in are listed in Table 28.
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Table 26. Muskegon non � resident boat angler origins.

B5% 1%

Table 27. Muskegon non-resident boat angler accommodations.

Accommodation % of non-resident an lers

State park

2. Relatives

3. Friend's house

Table 28. Nuskegon non-resident boat angler family activities.

% of spouse and/or family members

en a in in activit

50%

25%

19'%

When asked to appar t ion their purpose for f ishing between

"sport" or "food", Muskeqon boat anqlers' average responses were

63% for "sport" and 37% for "food".

Ninety-eight percent of the interviewed boat anglers had

f i shed in the Muskeqon area in the past, and 95% said they would

again �% said maybe!, with the non-resident anglers reporting 89%
had fished there before and S0% would fish there again �8% said

maybe! . Boat angIers averaged 43 fishing trips  all trips � boat@
pier and ice! to .'1uskegon per year  8 trips for non-residents!.
Of these, boat angl ing trips averaged 1.1 days �.7 days per

1. Muskegon

2. Kent

3. Eaton

4. Ottawa

5. Wayne

6. Ka 1 ama zoo

1. Fishing

2. Sunbathing

3. visiting relatives

4 . Boat 1 ng

7. Newaygo

0. Derrien

9. Genesee

10. Indiana

ll. Ohio

12. Iowa

0.5%

0.5%

0.5%

0.5%



non-resident boat trip! . Forty-five percent of the boat anglers

said they fish mast in the summer, 15% in the spring, 17% in the

fall, and 23% said they fish all year. Table 29 lists the means

by which Muskegon boat anglers learned about the fishing

opportunities in Muskegon, other than by the fact that they have

always lived in the area.

Table 29. Means by which Muskegon boat anglers learned about
fishing in the Muskegon area.

% of non-residents% of all an lersSource

11%1. Relative

2. Friend

3. Media

6 0'%

Sixty-one percent of all the anglers interviewed were fishing

primarily for salmon, 17% for steelhead and brown trout, 4% for

yellow perch, 4% for walleye, 2% for bass, and 17% for anything

that would bite.

Males comprised 96% of all the anglers interviewed, with 30%

of the anglers saying their spouse accompanied them an average of

54% of the time. The average angler age was 43 years, and the

Table 30. Muskegon boat anglers' incomes.

of interviewed anqlersIncome Range

$0 - $4,999

$5,000 � $9,999

$10,000 � $14,999

$15,000 � $19,999

$20,000 � $24,999

$25,000 � $29,999

$30,000 � $34,999

$35,000 � $39,999

$40,000 � up

10%

12%

20%

2 5'%

43

relative percentages for a range of angler incomes are listed in

Table 30.



Whitehall/Monta ue

Table 31. Whitehall/Montague boat anglers' average daily
expenditures made at home, en route, and in
Muskegon County.

Nuskegon

~COUUt

Other Counties

T e of ex enditure

Major fishing equip.

L'n routeHome

.22
{ .19!

.26
  ~ 50!

.75

{ 1.50!
.01

  .05!
Tackle-small gear

.19
  .47!

Licenses

.25
  .07!

Slip fees

2.41

  3.69!
Launch fees

4.06
  4.61!

Boat gas and oil
.Ol!

F 11
  .54!

Lodging

~ 53
  1.73!

Restaurants

1.39
  .81!

Groceries

81

  ~ 70!
~ 01

  ~ 02!
Beer

44

Whiteha1 1/Montague boat anglezs were interviewed at the

Whitehal 1 municipal boat launch, the Montague municipal boat

launch, and at the Cha1mer ' s ramp. Sixty-four percent of the

boaters interviewed had been fishing solely on Lake Michigan, 354

had been only on White Lake that day, and 1% had fished both Lake

Michigan and White Lake on the day interviewed. Anglers who

specified they were fishing strictly for salmon or trout had an

average aggregate catch rate of 2.5 fish per angler day, with

chinook salmon comprising 75% of their catch. Anglers who said

they were fishing for non-salmonid species had an average

aggregate catch rate of 4.7 fish per angl.er day, with yellow perch

comprising 52% of their catch.



Table 31 continued:

Other Counties Nuskegon

~Count

4.49

  5.14!

Hn routee of ex enditure Home

.03

  .10!
.02

  .08}
Vehicle gas

.42

  -94!
Miscellaneous

15.63

�0.39!

.03.30Tota 1

Non-resident total   .10}  .66}

The total estimated gross expenditures in Nuskegon County of

all Whitehall/Nontague boat anglers were.

47,152 angler days X $15.63 per angler day = $740,758

The estimated gross expenditures in Muskegon County of

Whitehall/Nontague non-resident boat anglers were:

12,944 angler days X $20.39 per angler day = $263,928

facilities.

Table 32. Whitehall/Montague boat angler comments.

I. Responses about the local businesses.

of interviewed an lers

1.0%1. Need better motels.

2. Need a place to gas boat on the water.

3. Need a better restaurant in the area.

4. Gas stations need to have longer hours.

1.0%

1.0%

1. 0'4

Ninety-two percent of all the anglers interviewed felt the

local businesses provided adequate services and facilities. Three

percent of all boat anglers felt prices in general in the

Whiteha1 l/Nontague area were higher than elsewhere �0% for

non-residents!, 11% felt they were lower �5% for non-residents!,

and 86% felt they were the same �5% for non-residents! .

Seventy percent of al 1 the anglers interviewed felt the

gover nment agencies involved provided adequate services and



Table 32 continued:

II. Responses about government agencies.

of interviewed an lers

1. Dredge the Nontague boat launch.

2. Need more campgrounds in area.

3. Clean the restrooms at the Nontague launch.

4. Need a boat launch by the channel.

5. Enforce NO CANPING at the Montague launch.

16%

6. Need Tish-cl.eaning facilities.

7. Allow camping at the Montague launch.

8. Need another dock at the Montague launch.

9. Need potable water at the Nontague launch.

4%

10. Build more artificial reefs in the area.

11. Post a hydrographic chart of White Lake
at the launch sites.

12. Stop the gillnetting.

III. General responses.

of interviewed an lers

1. This area has good fishing.

2. The fishing was poor.

11%

Non-res idents comprised 25% of all the Whitehall/Montague

boat anglers interviewed. Table 33 lists non-resident origins by

percentages and Figure 7 shows the major in-state origins.

Seventy-one percent of the non-residents said that their spouse or

family accompany them on a fishing trip to the area an average of

45% of the time. The range of activities the family members

engage in are listed in Table 35.

Fif ty-one percent of the non-residents stayed overnight in the

area on their trip. Their accommodations are listed in Table 34.
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Table 33. Whitehall/Nontague non-resident boat angler origins.

Oricrin

Muskegon

~01 1 lh
7. Eaton

2. Oceana

3. Kent

4. Newaygo

5. Ingham

6. Washtenaw

Table 34. Whitehall/Montague non-resident boat angler
accommodations .

Accommodation 8 of non-resident an lers

14'8

10%

68

Table 35. Whitehall/Nontague non-resident boat angler family
activities'

9081. Fishing

2. Shopping

3. Visiting relatives

48

1. Parking lots

2. Friends

3. Relatives

4. Motel

5. Rented cottage

6. Own place

7. State park

758

7%

3%

3%

3%

2%

8. Ca lhoun

9. Indiana

10. Hawaii

11. Illinois

8 of spouse and or family members

en a in in activit



Whe n a ked to appor ti on their purpose for f ishing between

"sport" or "food", Whitehal 1/Montague boat anglers' average
responses were 57% for "sport" and 43% for "food".

Ninety-eight percent of the interviewed boat anglers had

fished in the Whitehall/Montaque area in the past, and 98% said

they would again �% said maybe!, with the non-resident anglers
reporting 93% had f ished there before and 94% would fish there
again �% said maybe! . Doat anglers averaged 67 fishing trips
 al 1 trips - boat, pier and ice! to Whitehall/Montague per year
�4 trips for non-residents! . Of these, boat angling trips
averaged 2.1 days �.2 days per non-resident boat trip!.
Twenty-three percent of the boat anglers said they f ish most in
the summer, 3% in the spring, 5% in the fall, and 68% said they

fish all year. Table 36 lists the means by which
Whitehall/Montague boat anglers learned about the fishing
opportunities in Whitehall/Montague, other than by the fact that

they have always lived in the area.

Table 36. Means by which Whitehall/Montague boat anglers learned
about fishing in the Whitehall/Montague area.

of non-residentsof al 1 an lersSource

1. Relative

2. Friend 39%11%

3. Traveling through

4. Used to live here

12%

Seventy-six percent of a 1 1 the anglers interviewed were

fishing primarily for salmon, 2% for steelhead and brown trout, 3%

were fishing for bass, 8% for yellow perch, and 11% for anything

that would bite.

Males comprised 98% of all the anglers interviewed, with 70%

Table 37.

of the anglers saying their spouse accompanied them an average of

43% of the time. The average angler age was 41 years, and the

relative percentages for a range of angler incomes are listed in



of interviewed anglersIncome Range

$0

$5,000

$10,000

$15,000

$20,000

$25,00G

$30,000

$35,000

$40,000

$4,999

$9,999

$14,999

$19,999

12%

24%

26%

$24,999

$29,999

$34,999

$39,999

16%

QP
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Table 37. Whitehall/Nontague boat anglers' incomes.



FOUL-HOOK FI SHING

Ouring the fall chinook salmon run on the Muskegon River it

is quite common for a foul-hooking fishery to develop along the

lower stretches of the Muskegon River just upstream from Muskegon

Lake. lt is legal to keep foul-hooked fish taken in that

designated area.

We sampled the foul-hooking f ishery separately for two

reasons. First, it represents a signif icant portion of the

fishing effort found in Muskegon County during the fall season.

Second, the controversy continues to rage as to the actual

benefits a foul-hook fishery provides communities in proximity to

the f ishery. We estimated the foul-hook anglers on the lower

Muskegon River spent 2,151 angler days and $14,863 in Muskegon

County. Expenditure statistics are in Appendix B. We determined

from local contacts that the l,982 season lasted approximately 45

days.

Eighty-f ive percent of the angler days were spent by

residents of Muskegon County. All of the other'15% were spent by

anglers from Newaygo County. Therefore, we were not surprised to

f ind that the expenditures associated with the fishery were

limited in variety and amount. The foul-hook anglers basically

bought some gear, groceries and gas. All of the interviewed

anglers were on a one day trip, again which usually indicates the

liklihood of low expenditures.

There are no expenditures listed in the "Horne" and "En route"

columns because the particular interviewer we had covering the

foul-hook f ishery erroneously asked angler s only for their

expenditures in Muskegon County.
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Table 38. Muskegon foul-hook anglers' average daily expenditures
made at home, en route, and in Muskegon County.
 n.a. indicates not available!

Other Counties Muskegon
T e of ex enditure Home

n.a.

En route

noae

~Count
Tackle-small gear 1.08

  .44!
Groceries 2.26

  2.56!

n ~ a ~ n a ~

Beer
.79

  1.31!

n.a. n a

Vehicle gas 2.78
  2.94!

ncaa n.a.

Total

Non-resident total
6.91

  7.25!

n.a n.a.

The total estimated gross expenditures in Muskegon County of
all Muskegon foul-hook anglers were:

2,151 angler days X $6.91 per angler day = $14,863

The estimated gross expenditures in Muskegon County of
Muskegon non-resident foul-hook anglers were:

322 angler days X $7.25 per angler day = $2,335

All the anglers interviewed felt the local businesses

provided adequate services and facilities. One percent of all
foul-hook anglers felt prices in general in the Muskegon area were
higher than el sec~here  zero percent for non-residents!, 4% felt
they were lower �5% for non-residents!, and 95% felt they vere
the same �5% f or non-r esidents! . Al 1 the anglers interviewed

felt the government agencies involved provided adequate service
and facilities.

52

'[/hen asked to apportion their purpose for fi hing between

port" or "food", Muskegon foul � hook anglers' average responses

vere 50'h for "sport" and 50% for "food". All of the anglers were



fishing for salmon and their average catch rate was 1.6 fish per

angler day. Chinook salmon comprised 95% of the catch.

Hales comprised 86% of all the anglers interviewed, with 72%

of the anglers saying their spouse accompanied them an average of

Table 39. Huskegon foul-hook anglers' incomes.

% of interviewed anglersIncome Range

$4,999

$9r999

$14,999

$0

$5,000

$10,000

$15,000

$20,000

$25,000

$30,000

$35.000

$40,000

26'

19%

$19,999

$24,999

28%

14%

$29,999

$34,999

$39,999

Up

59% of the time. The average angler age was 32 years, and the

relative percentages for a range of foul-hook angler incomes are

listed in Table 39.



CHARTER PISHLNG

Charter captains in Muskegon and Ottawa Counties were asked

to help gather information for this study. Although many agreed

to cooperate, only the captains in Grand Haven actually

interviewed enough cl ients. However, some of the captains in
|Iuskegon and Whitehall/Montague did provide us with estimates of

the total number of clients they booked during the 1982 season,

which helped us estimate expenditures for that area based on Grand

Haven estimates.

Grand Haven's charter boat fleet has conducted surveys of its

clientele for the past two fishing seasons. Charter captains used

our questionnaire to ask their clients where they were from, how

many days they planned to stay in the area, what percentage of

their trip was for the purpose of fishing, and what. their local

expenditures were for a variety of goods and services.

We suggested the captains interview each client separately

during the 1981 season. However, the captains were reluctant to

interview each client, and in most cases either interviewed the

whoLe party as a unit, or interviewed the person who had spent the

most money. Although we were reluctant to interview parties

because it would reduce the statistical variance of our sample, we

did not want to lose the captains' cooperation. Therefore, we

agreed to a party interview for the 1982 season, and assigned the

average of party expenditures to each angler in the party for both

the 1981 and 1982 samples. Our 1981 sample size was 180 anglers

and 1982 sample size was 319 anglers. The 1982 sample was greater

because some large corporate charters were included.

Table 40 itemizes the average expenditures of Grand Haven

charter clients for a number of goods and services for both

seasons. The percentage in parentheses after each estimated

expenditure is the statistical confidence interval. Muskegon and

Whitehall/Montague estimates are based on 1982 Grand Haven

expenditure levels.
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Six of Muskegon's charter captains and one Whitehall/Mon ague

charter captain gave us the number of clients they took fishing in
1982. We used only their figures in estimating the impacts of
charter f ishing in Muskegon County. Nuskegon's responding
captains had 997 clients. and the cooperative captain in
Whitehall/Montague had 136 clients. Although other charter
captains did not respond, Charles Pistis, the District Sea Grant
agent, informed us that the responding captains book the majority
of the area's charter clients.

Table 40. Grand Haven non-resident charter anglers' average daily
expenditures in Ottawa County.

19821981Cate or

  5.1%!

�0.6%!

31. 43

1. 28

27.90 �2.4%!

2.15 �0 0%!

5.40 �3.3%> 6. 65 �2 2%!

5.356.24

2.33

  7.6%!

�5 9%!

�6.3%!

�0.6%! l. 42

1. 39

.741.63 �5.3%!

2.16Vehicle gas

Family shopping

Miscellaneous

�5. 6%!

�3.0%!

�7.5%!

2.88

.532. 75

~ 64.68

52.13 �0.4%! 51. 59   4. 2%!Total

Average length
of stay 2.167 days 1.953 days

Muskegon:

51.59 X

day client

Whitehall/Montague:

51.59 X

day
X 136 clients = $13,703

client
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Charter fee

Licenses

Lodging

Piestaurants

Groceries

Beer and Liqour

Entertainment

Charter an ler ex enditures calculations

�5.6%!

�5.6%!

�0.8%!

�3.8%!

�3. 2'%!



ARTIFICIAL PEP PISHING

The Hamilton ar tif icia1 ree f was of particular interest
because it presented an opportunity to analyze the impacts of a
new f ishing site. What we found has shown, at least from an
economic impact standpoint, that location with respect to other
substitutes can control the economic impacts associated with a
f ishery resource. The problem with the Hamilton reef is that the
best f ishery it wi1 1 ever provide might be no better than that
which is already available within a mile of it. Salmon anglers
will always regard it as just another area to troll by and the
majority of perch anglers will never fish the reef because fishing
is just as good and oftentimes much safer within the confines of
Nuskegon Lake. Unless the reef stimulates an even better fishery,
it will be useless to anglers. Its main value might be to help
plan for possible reefs elsewhere.

Of all the boat anglers we interviewed in Huskegon County,
only one had fished the reef on the day we interviewed him. That
represents only 0.165% of the boat angler days we sampled.
Although 25% of the boat anglers we talked to said they had f ished
the reef in the past, we could not estimate reef use from this
inf ormation. We knew from our interviewers that many of the
angl.ers had been interviewed multiple times, and this would have
upwardly biased our estimate of use. Since angler days are our
sample unit, our only option was to base our estimate on the one
interview as a proportion of our total sample.

As a proportion of the total boat angler use and expenditures
f rom Muskegon and Ãhi tehal 1/Nontague, we estimate the Hamilton
reef accounted for 215 angler days and $2,392. Those figures are
not in addition to the total boat figures, but are simply a
portion of them. That is why the impacts from the reef were not
listed in the Summary'



SECONDARY IMPACTS

The economic impact of angling is not limited to the direct
expenditures of anglers. The money they spend has a multiplying
ef f ect. as it ci rcul ates through the local economy. Money

initially spent by anglers adds to the gross revenue received by
local merchants. The merchants in turn spend some of their

revenue local ly and some elsewhere. That local respending becomes
part of other merchants ' gross revenue, and so on. Successive
rounds of spending, beginning with the anglers and continuing with

community merchants will in effect multiply the impact of anglers'

original expenditures.

The scale of this multiplier effect depends on a number of

factors, including the mix of businesses  i.e., manufacturing-

service-retail ratios!, their integration  i.e., manufacturing-

d is tr ibu t i ng-retailing-servicing linkages!, and the distribution
of the original spending across area businesses. Depending on the

scale of those factors, successive proportions of the income the

counties receive as angler expenditures will leave the area as

payment for imported goods and services

Since we were not able to empirically estimate multipliers

for Muskegon County, we will use a multiplier from the literature.

Kalter and Lord �968! estimated a multiplier of 3..5 for a rural

area in Wisconsin. Because Muskegon County is not strictly rural,

and because it resembles in its basic industry mix the situation

in Manistee county, we wi l 1 use a multiplier of 2.0, which is

conservatively less than all the multipliers estimated by Diamond

and Chappel le �981! for the Manistee economy. In Table 41 we

f irst multiply non-resident anglers ' expenditures by 2.0 to

estimate total direct and indirect gross revenue in Muskegon

County attributable to non-resident angling.

Personal income can be estimated from gross revenue. Pearse

and Laub �969! and Kalter and Lord �968! found personal income



Table 41. Estimated gross revenue and personal income attributable
to non-resident angler expenditures in Muskegon County.

An ler Ex enditures Gross Revenue

$577,878 S1,155s7562.00

Personal

Income Com onentGross Revenue Personal Income

$1,155,756 $404,515
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to range from 28% to 51% of gross revenue. We selected an

intermediate value of 35%.



RECOMMENDATIONS

One of our most. notable finding in Muskegon County was that

so few of the anglers were non-residents. Ne found the largest
proportion of non-residents among boat anglers in
Nhitehal 1 f Montague �5%! . Of those, 60% came from adjacent
counties  Oceana, Newaygo and Kent! . This, contrasts with our
findings in Ottawa County, where in Grand Haven alone, over 50% of
the pier, boat and bayou anglers were non-residents.

As we mentioned earlier, a large percentage of resident

anglers implies short trips and low expenditures. That translates
into a smaller economic impact � $0.6 million in Muskegon County

as compared to $2. 5 mi 1 1 ion in Ottawa County. A county could
expand its economy relatively quickly by attracting anglers from
farther away, and encouraging them to stay longer and come more

often.

Alcona and Ottawa Counties were characterized by large

non-resident angler expenditures. Many factors in both counties
account for the large numbers of non-resident anglers. I!uskegon

County could develop some of these same attributes, although some
other attributes are controlled by other authorities, such as DIER

control of f ish stocking. Other attributes cannot be easily

changed, such as county location, the current layout of
infrastructure and tha amount and quality of natural resources.

Tourists have long been attracted to Alcona County. Many

tourists prefer Alcona's "small town" coa tal communities to more

urban areas. Ahen salmon f ishing became available, non-residents

readily participated. Great Lakes fishing opportunities are never

more than three block off the main thoroughfare. The ease of

discovery and convenient access more than made up for the earlier

lack of sophisticated facilities. Consistant annual plantings of

1 arge numbers of chinook salmon �50 to 300 thousand! and la!:e

trout have also maint.ained an attractive fishery.



Ottawa County also benef its from some factors not easily
duplicated in Muskegon County, and specifically in Muskegon.
First. the Grand River, which empties into Lake Michigan at Grand

Haven, flows through Grand Rapids and Lansing. Close to one

million salmon and steelhead are planted there each year to serve

these urban areas. Anglers in Grand Rapids, I.ansing and other

areas are aware of these fish, and logically assume that one of

the better places to catch them is downstream at Grand Haven.
Second, Ottawa County has historically attracted Creat Lakes

boaters. Many boaters are non-residents, and they easily took up
salmon and trout fishing. Especially in Grand Haven, a visitor
almost cannot help but be exposed to Great Lakes fishing. The
main street in tawn ends at the municipal marina, and from there a

short drive along the Grand River leads to the beach and pier.
All of these factors attract non-resident anglers to Ottawa

and Alcana Counties. These would be difficult or impossible to

duplicate in Muskegan County, except in the Whitehall/Nontague
area. The Hhitehall/Montague area represents a latent

opportunity. It had a signif icant tourist, clientele in the recent
past. IIawever, lilhitehal 1/Montague's past toxic waste problem i a
serious "black-eve". Apparently the fish available there are now

as safe to eat as fish caught anywhere else on Lake Michigan, but

the stigma remains. It is simply a matter of working hard to

rebuild a credible reputation.

Muskegon could easily implement several features we observed
in Alcona and Ottawa. at the same time realizing it should
emphasize its own uniqueness rather than trying to duplicate other
areas. First they could identify and aggressively market
out-of-state their most productive fisheries. In Alcona County we
found that aver 16% of all the fall salmon anglers came from a

throe-county region around Toledo, Ohio. Apparently in 1975 an
outdoor sports writer from that area of Ohio was so impressed with
the fishing in Hurri "ville that he wrote a series of full page
articles with very convincing picture- in the local new paper.
.'4any anglers from that area have returned each yea - for the fall
fishery. Nhat happened in IIarrisville by chance, could happen by
design in Muskegon. The most promising fisherie" to market would



be Muskegon's fall salmon fishery and, possibly soon, the walleye
fishery on Muskegon Lake.

Second, better directional signs would help accomodate
visitors. Nuskegon was obviou ly not designed with fis!iing in
mind. Consider the following extreme scenario. A person coming
in from the south might first of all be lured by Nona Lake, which
would lead !iim into a large residential area. If he is fortunate,
he may be able to extricate himself from that area within an hour.
If he were oblivious or wise enough to have mi sed Nona Lake and
made it into downtown [luskegon, he would not know Laketon Street
would take him to the Pere Marquette pier, or that Southern Street
would take hi.m to the Hartshorn launch and marina. As he roars out
the north end of town at 45 MPH he might be lucky enough to notice
the Gidding" Street launch in that "picturesque" end of town. If
he misses that, the looming Cobb power plant will almost certainly
scare him back out onto US-31 vhere he will certainly be

wondering, "they f ish in this town?". All levity aside, a few
wel I placed signs along Seaway Drive would eliminate countless
frustrations  we know from personal experience!.

Third, Nuskegon could develop additional events and
facilities to augment an angler's  and family! experience on a
f ishing trip to !!uskegon. Attractions along the lines of the
Seaway Fest iva1 and the causeway improvements will more firmly
establish a unique marketable identity for Muskegon. Attractions
which bring the public near the area's fishing sites are most

likely to encourage angling. Again, the Seaway Festival and the
causeway improvements are good examples, as are the Coast Guard
Festival and the Singing Fountain in Grand  !aven.

There f ore, we be I ieve the two key elements for increasing

spor t f ishing ' s economic impact on the Muskegon economy are

developing unique fishing-related attributes which appeal both to
an angler and his/her family, and aggressively marketing

 primarily out-of-state! those attributes.
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Ang 1 er Comments
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Table Al. Additional plus!:egon ice angler comments.

Stop the gil lnettinq.

2 ~

4 ~

6.

7.

8.

9.

10.

Table A2. Additional Whitehall/Nantague ice angler comments.

Need an artificial reef.2 4

Licenses cast too much.9.

Plant mare steelhead .10.

tJeed a restroom on the pier.12.

13.

14.

Table A3. Additional Huskeqon pier angler comment-.

2.

Heed mare boat rentals.3.

3.

4.

5.

6.

7.

8.

Continue to improve the water quality.

Conservation officers should patrol fishing area more.

Establish weed beds around the yacht harbor.

Area needs more artificial reefs.

City of Nuskcgon is not concerned about fishermen.

DNR should sell the sportsman's license again.

Need wider launching ramps at Hartshorn Marina.

Need more access along the south shore.

Need longer docks at ltartsharn launching ramps.

Need more fish habitat improvement.

DNR should enforce dumping regulations.

Need more campgraunds in area.

Stop the camping at the public launch site.

Need fish cleaning facilities at the launch site.

Conservation officers should patrol more often.

Enforce the boat speed limit in the channel.

DNR should spend more money an inland lakes management.

Fill in the pier with rocks.

Keep boats away from the channel wall.

An open re taurant i- needed clo e to the yacht harbor.

Nus.".cyan needs more good restaurants.

Does not like the commercial exploitation of salmon eggs.



Table A3 continued:

5.

Need a marina near the pier.

Need a creel limit on perch.7.

8.

9.

Widen the pier.16.

Do not dump sand by the pier.17.

19.

Keep bicyclists off the pier.20.

21.

22.

23.

Licenses cost too much.24.

25.

26.

Table A4. Additional Whitehall/Montague pier angler comments.

Keep boats away from the pier.

2 ~

Promote tourism.3.

Plant more walleye.4.

People in the area are nice.5.

10 '

ll.

12.

13.

14.

15.

6.

7.

Fix up Pere !Iarquettc Park and add lifeguards.

A l low beer in Pere Marquette Par k.

Fishing reef should have been closer to the pier.

Need winter parking at yacht harbor.

Need longer docks at IIartshorn launch.

Should close the pier during foul weather.

Unnecessary to install fence on pier every year.

Continue to improve the water quality.

Parking enforcement is too strict at Pere Marquette Park.

Put better bathrooms near the pier.

Need more public access for shore fishermen

Need more trash cans near the pier.

Need police to patrol pier at times'

Need more parking at Hartshorn launch ramp.

City of Muskegon needs to provide more outdoor facilities.
Need more access on Muskegon River.

Establish more legal snagging areas.

The fishing is good in Whitehall/IIontague.

DNP, sold out to IIooker Chemical.



Table AS. Additional Muskegon boat angler comments.

3. Pave Hartshorn launch road.

4.

5.

6.

Mark the reef better.

12.

Table A6. Additional Whitehall/Xontague boat angler comments.

1.

2 ~

3 ~

4 ~

5.

6.

Restock perch.

Get rid of Hooker Chemical.

Too many carp and dogfish.7.

9.

10.

12.

7.

8.

9.

10.

13.

14.

15.

16.

17.

18.

19.

Need a bait shop close to Hartshorn Marina.

No restaurants were open Labor Day morning.

Need rocks on both sides of the Pere Marquette pier.

Need more parking at Cottage Grove ramp.

Need more dockage at all launch sites.

improve the ramp at Second St.

Need fish cleaning facilities at the launch sites.

Launch areas need to be lighted at night.

Artificial reef should be farther from shore.

Need better bathrooms at launch sites.

Allow beer in Pere Marquette Park.

Muskegon does not maintain Giddings launch very well.

Allow snagging along the whole length of Muskegon River.

Parking enforcement too strict at Pere Marquette Park.

The area has poor fishing.

The best downriggers in tho nation are made in Muskegon.

Likes the Hartshorn facility.

Bait shops need to open earlier.

Need better security at the Montague launch'

Need more activities for the family.

Keep restrooms unlocked at Nontague launch.

Have a $1 annual launch fee for senior citizens.

DNR should spend more money on inland lakes management.

Need electrical outlets at Montague launch.

Need a fish carcas disposal similar to Ludington's.

The fish .~ere smaller this year.



APPENDIX 8

The fol lowing sample statistics describe anqler expenditures

in t4uskegon County. Strati ties for all anglers are listed first,

followed by non-resident angler statistics in parenthesis. List d

are the sample mean, the standard deviation. the standard error of

the mean, the 95%, confidence interval of the mean and the measure

of skewness of the distribution.

A large proportion of anqlers do not purchase any particular

good or service within the time constraints of one trip.

Therefore, most categories of goods and services have many

observations of zero expenditures. This causes strongly positive

estimates of skewness, meaning the frequency curve of most

expenditures is asymmetric to the right. Often, researchers

transform data  for a large number of observations of zero, a log

transformation is usually appropriate! to reduce the skewness. We

did not transform our data however, because we were not so much

interested in approximating a normal distribution as we were in

determining the actual sample means. Therefore, most of our

sample statistics how large measures of skewness and variability

in anglers' expenditures.



expenditure statistics for Mus!.egon ice angling.
size = 82  non-resident = 19! .Table Bl - County

Sample

Std. Err. 95. C.I. Slcev.Std. Dev.Expenditure Mean

� ~ 60 F 061.020.615.520.61

1.94
�.90!

0.61
�.84!

0.49
�. 21!

0.59

�.26!

l. 07
�. 74!

0.23
�.79!

Major equip.

2. Small equip.
1 ~ 43

 .84
0.26

�. 50!
2.45
2. 95!

1.1

�.94!

4 ' 75
�. 54!

2. 32
�.18!

14
 -.05

1. 08

3. 74!
0. 24

� ~ 90!

0.17

�. 21!

2.14
�.93!

3. Restaurants

3.99

�.36!
.15

 -.23
.83

. 65!
1.53

�.92!
4. Groceries

0. 23

�.26!

0. 17

�. 43!

4.97

�.36!

2.20
  2. 67!

1.04

.82!
.13

 -.29
2. 07

�. 15!
5. Beer

.72
 -.17

1.42

1.64!
1. 58

�.88!
6. Vehicle gas

4.67
�.04!

.02
 -.11

0.11
�.43!

.44
1.69!

0.96
�.87!

7. Misc.

3-26 � 6.89
�.61 � 9.44!

4.55

�.66!
0.91

�.86!
8.27

 8.11!
5.54

�. 74!
Total

Std. Err. 955 C.I.Std. Dev.Expenditure Mean

l. Ma jor equip-

2. Small equip.

� .80 2.32 9. 110.767.010.76

2.71

3.13!
1.75

�.27
2.16

�.02!

1.5

�.10!
0.23

�.45!
2.22

�.20!

0.71
�.10!

0.35

3.59

�.63!
1.22
2.25!

2.23

�.49!
.23

 -.05
0.24

�. 56!
3. Restaurants

4. Groceries

5. Beer

1.32 .64.060.14

0.76

�.15!

2.32
�.00!

0.17

�.35!

1.98

�.67!

2.68

�.13!
1.21

.46!
.33

 -.16
0.21

�. 15!

6. Ve hie 1 e gas 2.18

�.15!

2.81

2.99!
1.. 13

�.39!
1. 84

�.01
0.24

�.48!

7. Mi"c. 0 34

�. 81!

3.37

�.31!
.29
.73!

.06
 -.03

0.32

�. 13!

�. 80!
Total 11. 80

  5.08!

4. 70 � 9.9'5
� 45 � '. 15!

4.45

�.24!
1.27

�.14!

Table B2. County expenditure statistics for tlhitehall/Montague
ice angling. Sample size = 86  non-resident = 20! .



Table B3. County expenditure statistics for Muskegon pier
anglin,... Sample size = 199  non-resident = 14!.

Expenditure Std. L r. 95, C.I.Std. Dev. Skew'.  ean

130.200.26 2.79 .65 11.67

3. Licenses

4 ~ Launch fees

� .020.02 0.28 .060.02 14.11

7. Restaurants

8. Groceri s

9. Beer

10. Vehicle gas

11. Misc.

12 . F'am. s pend .

5.23 � 8.02

�.26 � 15.02!
Tota 1

Table B4. County expenditure statistic., for Whitehall/,"4ontague
pier angling. Sample size = 91  non-resident = 8!.

Expendi ure 95~ C.!. Skew.Std. Dev. Std. Err.

1. Small equip.

2. Res taurants

3. Groceries

1 Major eruip

2~ Small eou1p~

5. Ca~ping

6. Lodging

1.71

�.54!

1.15

�.07!

0 01
� j 0!

0.15

�.14!

0.57

�.26!

0.70

�.36!

0.23

�.54!

2.31

�.50!

0.13

�.54!

0.08

�.07!

6.26

 8-53!

1.57

�.14!

0.24

� ' 02!

1.25

�.76!

2.80

�. 01!

3.62

�.01!

0.18

�.67!

2.13

 8.02!

2.80

�.51!

6.01

�.00!

1.20

�.00!

3.16

�.66!

0.63

�.00!

0.79

�.90!

9.99

�1.57!

1.74

� ' 54!

1.09

� 05!

1 3 3

�.75!

0.20

�.27!

0.26

�.07!

0.01

�.18!

0.15

�.14!

0.20

�.21!

0.43

�.29!

0.09

�.54!

0.22

�.05!

0.05

�.54!

0.06

�. 77!

0.71

�.09!

0.18

�.54!

0.11

�.02!

0.14

� ~ 62!

1.32

  � .04

.64

 -1.24

� .01

  �.21

� .15

 -2.49

.18

  � .20

.23

  � .24

.07

  � .62

1.87

�.07

.05

  �.62

� .04

  � .60

1.21

  � .14

.14

  �.02

.98

  � .70

2.10

l. 12!

1.66

3. 37!

.04

.56!

.45

6. 77!

.96

4 ~ 78!

1.91

. 95!

.40

1.69!

2.75

9.92!

.22

1.69!

.19

2.74!

1.94

2.43!

~ 47

.06!

1.53

2 ' 22!

5.82

�.73!

3.14

�.74!

14.11

�-74!

14.11

�.74!

8.01

�.10!

10. 69

�.03!

6.79

�.74!

3.86

�.16!

8.64

�.74!

11.31

�.80!

4.01

�-53!

1.35

�.64!

4.70

�.83!

0.70

�.63!



Tab 1 e B4 cont inued:

Std. Err. 95% C. I. Skew.Mean Std. Dev.Expenditure

0.09

�. 76!

.07

 - 71
48

2-91!
0 ' 99

�. 16!
3.91

�.14!
0. 27

�. 3.0!
4. Beer

4.09

~ 30!

2.44
 -.08

0.42

�.08!
3.97

�-23!
1.39

�.04!
3. 27

�. 3.1!

0. 15

5. Vehicle gas

� .01 .320.79 7.676. Misc.

7.83
� 5.20!

5.67
 -. 48

0.54
{ 1. 19!

6.17

�.37!
6. 75

�. 13!

0-68

�.33!
Total

Std. Error 95% C.J.Mean Std. Dev.Expenditure Skew.

0.26

�.49!
l. Major equip. -.01

 -.50
1 ~ 01

l. 49!
9.24

�.63!
4. 28

�. 27!
0. 50

�.49!

2. Small equip. 1.09

2.32!
0 F 80

�.02!

5.62
�.79!

.52
 -. 28

2. 39

�. 28!

3. Licenses 1. 29

�. 08!
0 ~ 16

�. 83!

10.50

�.29!
F 00

 -. 11
.31

1.77!

4. Slip fee" 0.33

� ~ 02!
8. 35

�.08!

1. 76

.04!
� .23

{ F 00
15.34

�.55!
0. 50

�.01!

5. Launch fees 0.33

�.44!
1.86

�. 30!

7.28

�.22!
0.11

{0.35!
.55

1.14!
~ 11

 - ~ 26

6. Boat gas 3. 27

�.98!
l. 3.2

�.<3!
4.50

�. 3.4!
3. 80
4.55!

0.27

�.78!
2.74

�.42

7. Camping 0. 07

�. 41!
1.52

�. 37!
9.43

�. 53!
.25

1.11!
� .11

 -.29

8. Lodging 0. 12

�.73!
16.58
�.63!

1.93
�. 82!

.35
2. 19!

� .11
 -. 74

9. Restaurants 0.22

�.86!
23

�.73!
1.14

�. 98!

.36

1.46!
F 08

  ~ 25

10. Groceries 0.64
�.04!

l. 43

�. 14!

3.91
�.46!

0 ~ 09

�.02!
~ 4 7

 .00

.81

.08!

11. Beer 0. 54

� ~ 06!
3. 57

 P. 23!
.96

14!
.11

 -. 01

12. Vehicle gas 2.40
�.38!

4. 14
�. 82!

1.91
� ~ 30

2-89

6.45!

70

Table 95. County expenditure statistics for Muskegon boat
angling. Sample size = 275  non-resident = 44!.

0.14
{0.65}

0.08

�.46!

0.09

�.36!

0.12
�. 73!

0.07

�. 30!

0.22

�.04!

0.25

�.03!

12. 72

� ' 36!

2.90

�.58!



Table B5 continued:

 ;:<pen<' i ture St ' ~ Error O'"�C. <.

13. Misc. 0.06

�.05!
0 ' 31

�.30!
. {
 � .10 G. �

 -. 05 � . 14! {6.63!

14. Fam. spend. 0. 01
{0.04!

0.12
�. 25!

-.01 � .02 12.67
{-.04 � .11! �.6!!

e.54

�2.31!
Total 11.28

�5.73!
0.68 7.21 � 9.87 4.41.

�.37! �.12 � 16.68! �.90!

Table 06. County expenditure statistics for Whitehall/Montaque
boat angling. Sample size = 332 {non-resident = 84!.

Mean Std. Dev. Std. Error 95% C.I. Skew.Expenditure

11.86
 8.52!

.46
,49!

l. !{a jor equip. � .03
 -.12

2.30
�.40!

0. 22
�. 19!

0.13
�.15!

5.69
�-71!

1.07
2.39!

0.16
�.45!

2.94
{4.09!

.43
{.61.

0.75
�.50!

2. Small equip.

.29

. 79!
5.11

�.23!
.09

 .14
0 ~ 05

�.16!
0.93

�.50!
0.19

�.47!
3. Licenses

7. 14
�.51!

.39

. 13!
.11

 .01
0.07

�.03!
1. 34

�.28!
Slip fees 0.25

 O. 07!

1.29
�.70!

2. 94
4. 62!

1.97
�.75

0. 22
{0.47!

4.02

�.29!
2.41

�.69!
5. Launch fees

3. 36
�.63!

4.72
5.94!

3.40
�.28

0.34
{ O. 67!

6.11

�.12!
4.06

�.61!
6. Boat gas

13. 28
�. 60!

.25
1.11!

�. 04
 ". 03

0. 07
�.29!

1.36
�.69!

O. 11.
�. 54!

7. Lodging

5.95
�. Ol!

.81
,76!

.25
 .71

0.14
�.52!

2. 58
�.72!

0.53
{1. 73!

9. Restaurants

2.62

�. 08!
1.65
1.40!

1. 12
  ~ 23

0.13
�.29!

2.44
�.70!

1.39
{0.81!

10. Groceries

3.01
�. 30!

1.04
1.11!

.58
 .29

0.12

�.21!
11. Deer

5. 21
�.14!

5.46
6.31!

3.51
{3.97

0.49
�.60!

12. Vehicle gas

71

0. 81
�. 70!

49

�.14!

2.12
�.89!

9. 01
�.47!

0.02

{0.05!

0.01
{O.O4!



Table B6 continued:

 lean Std. Dev. Std. Error 95% C.I. Skew.Expenditure

13. Misc. .2s � .56 4.88
 .49 � 1.39! �.27!

0.94 13.79 � 17.47 3.29
�.50! �5.49 � 25 ' 29! �.32!

15-63 17-17
�0.39! �2.8l!

Total

Table B7. County expenditure statistics for Muskegon foul-hook
angling. Sample size = 107  non-resident = 16! .

Mean Std. Dev. Std. Error 95% C.I. Skew.Expenditure

1. Small equip.

0.20 1.86

�.43! �.65
2. Groceries

3. Beer

4. Vehicle gas

0.46 6.00 - 7.82 2.01
�.14! �.02 - 9.48! �.02!

Tota 1

0.42
�.94!

1.08
[0.44!

2.26
� ' 56!

0.79
�.31!

2.78
� ' 94!

6.91
�.25!

1.30

�. 08!

2.01
�.96!

2.09

 l. 71!

l.93
� ~ 55!

3.68
�. 66!

4.80

�. 56}

0.07

� ~ 23!

0.19

�.24}

0.19

�.64!

0.36
�.92!

.70
 -.08

.43
 -. 05

Z.0S
�.14

1.47

.95!

2.66
3.47!

l. 16
2.67!

3. 48
4. 74!

3.87

�.99!

2. 27

�.33!

2.60
�.84!

2.37

�.07!



APPENDIX C

Survey Questionnaires
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AIKGLZR QUES TICHHAIRZ
q~~ch number

l. Site

2 ~ Type of fishing  ice,pier, boat, marina, shore>

3. Oay of week  weekday = 1, weekend or holiday = 2l

'month/1 ay

5. How many fish have you caught today?
Number of each species: 10 11
Coho CIdnook Lake trout Steelhead

Ir
343ass iV. Pike Mu.slqr Walleye

Panfish Other
27

Brown trout 1% Bass

Perch Bluegill

2r 29

30 31

6. Row many hours do you plan on fishing today?
 Oo not ask bos. fishermen this auestion.!

7. Where are you from? County

State
32 33

~3 35B. How many miles is it rom your home to here?
 Double the miles answered and enter!

37 333
9. Is this str'ctly a f'shing trip from home? If "yes", enter 'CO, i not ask,

"Percentage-wise, how much is the purpose of your trip for fishing' ?"

3Q

10. Aze you in this county only to fish? If "yes", enter 100,
if not ask, "Percentage-wise, how much is your p~ose in this
county to f'ish?"

~3 ~ ~5
11 . I f you could split the purpose of you~ i s hing b etween doing

' for the ~rt " , or for the food , what -", wouli you assign
sport' ?

12. How did ycu learn about the fish ng here".

13. i!ave you lshed in this county before'? ',yes = 1, nc = Mark,

l4. Will you fish here again'?  maybe=2!

l5. Paw many times in a yea do r~ fis". in this county?
For shant angle s "How rr~y ines Zo you p an to use +he shanty? 


16. What time or season of' th.e year do you do most of ycur fishing?

17, If' angler 's not here just to fish, "Era are two other purposes
or this tria' ?

g7 cQ

For shore, pier, or ice fishing.
I.f irst inte~ ew write "start", if :ast intervi~w, note number of angle s left
.'?umber of an=' ers skipped



72 73 4

Shanty ang' er?
7w 2nd card

75 � 76 2nd card

r GK'I'URES - For this tri En route

A. 8+or fishing equipment
' rods, reels doenriggers I

S. Small .ishing eou- pment
'l'ne lures, bait~ 17 17' 3 ~1'- 1510 11 12

C :ish'ng license
25 26 2722 23 ~419 20 21

28 2. 30
2oat rentals

34 » 3631 32 33

E Slip .ees
43 4440 41 4237 38 39

?. ~munching fees
61 6258 59 6055 56 57

64 65 66
Boat gas. oil. etc

P. ".amping and parking fees
4 5 6I 2 3 7

13 '4'0 11 12

8 est aur ant s
2722 23 2419 20 H.

5rccerr food and snacks
a431 2. 3328 29 30

L3eer
41.40 41 4239

'. chicle =as. oil etc
49 50 =146 4c,

". scellaneous cigs. sundries.
enter+a=".~en-.. etc'

7
62 3

Famil~ spend' n= .0

18. What species of' fish are you particularlv trring to catch today?

19. For one interview in s. boat group, " How long is the boat."

20. For boat and, shanty groups, " How many in the party fished?"

2l. How many days will you be fishing in this county on this trip".

22. If staving overnight, " Tifhat accomodations do you hs.ve?"

23. ls the angler snagging? 'g of fishing "evoted to snagging?

24. How ma~ iays will this trip last;
76

25. How mmy hours have you already fished tod.ay?

26. For one interview in a boat group, "What body of' water did you
Just fish on?

6

6>~

67~3

69



2 A e the prices businesses charge in this county cn
more. less or .he same as you would expect to t ay elsewise�e-.

more = l. less = 2. same = 3>

2".- M '�ou thirik th businesses here provide adequate
and facf.lities f' or you? ~yes = 1. no = blank!

If no, list your suggestions for improvement?

3 4

1 12

27 Do yea think the government agencies here prov'de adequate feei'.ities
and services for you?

2p If no, list your suggestions for improvement?

14 lg 16 1 

18 lo 20 21

22 23

2II  Was there any information you needed about this area.
but could not find?

~2 2Q

4

3l Are you married".

32 If so. what percentage of' the time dces y=ur
accompany you?

spouse

a e they33 When spouse or family are hero with you. what
doing while you fish?

34 Age
A

qcnme

30 Any other ccrc'en s about wha. you ei her like or don't like abou fishina here.



CIUBTER ANCIEB QUZSTJOHMIRE

If this interveiw is for a party,
number in party.

h>onth

1. What state and county are you from' ?
9 Io

CountyState

2. How many miles is it from your home to here?

3. How many days do you plan on staying in this area?

13

17 ~li

4. Percentage-wise, how much is the purpose of your trip
for fish3n in this area?

19 20 21

5. How many fish did youjthe party catch today?
22 23

EXPENDITURES FOR TI1IS TRIP AND IH TE!S AREA

A. Charter fee and tips.

B. Fishing licenses.

C. Camping fees,

D. Imping,

B. Restaurants.

F, Grocery food and snacks.

Reer, liquor, and bar.
50

~3 ~5

I. Entertainment.

Fi shinp equipment

. ami3y shopping.

1'~ scc! leneous.

6. Port where interview conducted?

75

~0
7. Interview number ! do not fi11 in!

'f1. Vehicle gas, oi1. and etc.

~2

~2 29 30 31

32 33 ~3 35

333 37 333 39

~o ~1 ~2 ~3

~7

5 r,7 555 59

~o ~i o2 ~3

~7

~8 Yio 70 71





Purchases es ~
Percentage of

Total Sales

Percent lr Orll
County

Industrlse
f . Agricultural Products end Servfcee
2. ConairuCbon
3. hxxl and Kindred Products
4. Tsatffes and Apparel
S. Veneer end Plywood
8. cher Lumber and Wood PIoducfs
7. Paperboard Containers and Products
0. Converted Paper and Paper Products
g. Other Paper Pnxfucts

t0 Printing, Publishing and Afifed industries
I I, Chemicals and Allied Products  Plastics, Synthetics, Drugs. Organlcs!
12. Petrofeum Refined Products
t3. Rubber and Leather Products

Stone, Ofay, ease a Concrete
t5. Fsbrfcafed Metal Products
te Primary Raw ktefsf P~
I 7. ktfsceffaneous iffanufacturtng Products
18. Transponaeon and GXnmunfoatfen
tg. S ectrfcal and Ges Ufffltfee
gg. Water and Sanitary Service
2t. Wholesale end Retal Tmde
22. Rnanoe, instrrance and Real Estate
28. Ofher SelvfCee  Pleaee Specify:

!
Sl. Local Ooverrfment, including texas
25. Houeehokfs  labor costs, fncfudfng fringe benefits!
2S. Other Payments  Rent and Profit!

yffe wish tO thank ycu IOr COmpfetlng Ihie queagennafre. Ycur rnOperaticn hae Significantly helped in pravidlng a reliable data base for
the mefysfs ol the econondc impacbr of sport fishing fn Muakegon end Ottawa countiee. please fold and staple the quesgonnalre so the return
address la showing and mell ft af your earliest convenience.

PGSTAGE WILL BE PAID ffY

Attn: Scott W. Jordan - Sr. Research Assistant
Oepa!r. nt of Fisheries end 'A'ifdfife
Natural Resources B,iffc!inc

M;chigar. State Unfve. sit!
E a St La pe fr g, Ml 48824




