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I N:RODUC ION

An estimated 3000 shipwrecks lie in Michigan's
Great Lakes Water s. 1 The histor ical, anthr opolcgical,
scient i ic anci recrea.ional values of these shipwrecks
are no-. widely recognized. Although it is known t .at
Michigan's shipwrecks attract recreational scuba div-
erss,2 little information relating to this use anc these
users is available. Thus, a survey of scuba divers who
reside in the Michigan-Ohio-Indiana area was under taken
during the summer of 1978 to develop information re-
levant to planning for the future use of Michigan's
sh'pwreck resources. In this report, respondents are
grouped into shipwreck and nonshipwreck diving sub-
populations and compared in terms of demograph'cs, be-
havior, and expenditure patterns,3

SAMPI E POPULATION AND PROCEDUR S

A listing of divers was obtained from List Man-
agement, Inc. of New York City. aken primarily f om
National Association of Underwater Instructors  MAUI!
information banks, this list consists of more than
11,000 divers residing in the three states who paid
approximately $100 for a scuba diving course, and in-
vested an additional $100 in diving equipmer t betwee..

-War~er, Thomas D. and Holecek, Donald E., "Under-
water Parks: An Unexplored Recreation F'rontier?",
Parks and Recreation, 13  November 1978! 20.

2 Divers attitudes towards government regulat'on
of underwater resources were also surveyed. That
can be found in: Holecek, Donald } . anc L thr cp. S .an
J, "Attitudes of a Scuba Divin Po ulation Conce ning
Government Re ulatxon of Underwater Resources. " in-
press, Mj chigan Sea Grant Technical Report.

8A scu>a diver is one who uses portable br e thin".
devices to enable free underwater swimming.



1972 and 1977. The divers on this list may not be
representative of the general diving population.
In comparison to the general diving populations,
this list probably includes more individuals new
to scuba diving who may be younge'r as well. Since
addresses were not updated, this list tends to fur-
ther favor inclusion of the newer diver because
newer listings ar e more likely to be cur r ent than
older ones, and/or diver s who do riot change their
residence frequently,

Fr om this list, 800 diver s wer'e selected ran-
domly t'o r eceive a questionnaire. A gr eater pro-
por tion of diver s was chosen from Michigan tl..an
from Ohio and Indiana. The survey was conducted
over an eight week period during the summer of 1978.
The first group of questionnaires was ma'led on
July lN, 1978. To counter' possible bias  e-g .,
newer and/or younger scuba divers, and civer s who
do not cha~ge their residence often!, respondents
were asked to suggest other divers to whom ques-
tionnaires could be, and subsequently were, sent.
On August 2, 1978, a reminder' postcard was sent to
divers who had not responded to the initial mailing,
and on August 14, 1978, a second mailing of the
questionnaire was made. questionnaires received
after September 8, 1978, were not included in the
survey results because computer analysis was init-
iated on that date.

A total of 966 questionnaires were ultimately
mailed  800 to individuals from the purchased list
and 1 56 to divers ideriti fied by respondents! of which
836 �0%! were returned. An additional 200 question-
naires �1't! were returned unopened due to incorrect.
or nonforwardable address. Thus, out of the 766 pre-
sumably delivered questionnaires, 614 were returned
hy September 8, 1978.

As ment=oned previously, there are three potential
sources of bias in the results which follow. The list
from which subjects wer e chosen may include a great.er



number of younger, recently certified divers tFan
does the general diving population. Second, 21't
of the individuals selected to respond did not re-
ceive an opportunity to respond because their ques-
tionnairee was not deliverable. These potential e-
spondents are likely more mobile than respondents
and may differ in other respects as well. Finally,
49% of the divers who actually received the ques-
tionnaire did not return it, and it is conceivable
that these divers could differ from responding divers.

DISCUSSION

In this repox t, "shipwreck divers" refers to
those divers who dive shipwrecks in Michigan."

Socio-Economic Characteristics

The state of residence for the sampled popu-
lation is shown in Table 1. Because a greater pro-
portion of the sample was drawn from Michigan divers,
it is not surprising that the majority of the respon-
dents are from Michigan. The informa ion contained
in Table 1 is useful in assessing the popularity of
shipwreck diving. About one out of every four re-
spondents �74! classified themselves as shipwreck
divers; however, shipwreck diving is not equally
popular in each of the three states. About 40'4 of
Michigan divers participate in shipwreck diving while
only about 13% of the divers from Ohio and Indian
enjoy this activity. Proximity to shipwrecks ra .. er
than preference may account for the varying popu-
lari ty of shipwreck diving from state to state.

"The questionnaire contained the following
question: "Do you dive shipwrecks in Michigan?"
All respondents answering this question in the
affirmative were classified as shipwreck divers.



fD
C
'Jl rt
CD

0

W Cb
0

h
0 m

V' 0
0 r+

V'
H CD

CD
0 0

CD
0

X

c
WQ
V 7Q

0 CD
V'

v
O  

'0
I 0
CD M

CD
n Dl

Q. rt

a 0

CD

r~ CD

I n CD

'o 0 0
rjg

0
C
CD r+

rt CD
CD

0

v CD
ICI

rt

Ch

O 0 O O



The majority of divers are single �6%! males
 86%! between 21 and 30 years of age �3%!. The e
results are fairly consistent with the 1977 survey
of divers conducted by Skin Diver magazine. Al hough
slight y more of the respondents to the magazine si~r-
vey were married, scuba diving was found to be dom'n-
ated by single males between 25 and 35 years of age.

All but 4% of the responding divers completed
high school; the majority �6.1%! had at least some
college education  see Table 2!. Skin Diver found
that 72.2'% of its respondents he.d some college ed-
ucatior . Probably the most significant difference
between shipwreck and nonshipwreck diver educational
achievements is that 22.8% only of the former hai e
earned a college degree while 40.6% of nonshipwreck
divers have graduated from college.

Gross household income for the divers is re-
ported in Table 3. The 1977 Skin Diver survey found
the aver'age household income of the responding dive-. s
to be $23,220. Our respondents average hou'eho d � n-
come wa., considerably less  $17,687!. The average
gr'oss income is slightly higher fo shipwreck div rs,
but the difference between them and nonshipwreck
divers is not statistically significant. A poss bl:
explaination for this differ ence in household incomes
will be suggested by the information on occupati"r. c
be discussed next.

Table 4 presents information collected on .he occ-
upations of responding divers. More shipwr'eck than non-
shipwreck divers are employed as managers, cra.t -men and
operatives. On the other hand, more nonshipwreck ='i;.-:r-.
are students and/or ar'e unemployed, and i. may be :he
low earnings of these two groups which lower the average
household income fo the nonshipwreck diver grcu-. of
respondents.

In summary, the responding divers over;.11 a-.".ear t
be fairly typical of the general population in t
gion with respect to income, occupation and edu=a-.i n.
Divers tend to be relatively young and pr edominatel, n-
married. There is little to distinguish the shi= =eck
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fr om the nonshipwreck divers though the former
tend less frequently to be college graduates ard
earn more than the latter.

General Divin information

All respondents wez'e asked a number of questions
per tain'ng to four aspects of d'ving: 1! certification
status 2! years of diving exper'ence, 3! preference of
maximum diving depth, and 0 ! level of investmen . in
equipment. Their responses were coded and analyzed,
and .he results are presented below.

Table S ndicates the level of certification

achieved by the sample population. Although 985 nf
the z esponding divers are certified, shipwreck divers
have achieved significantly higher levels of cer tif'�
cation. This may indicate that shipwreck divers are
more serious about their spor t than their nonship-
wreck diving counterparts.

Another important factor in assessing a divers
overall competency is his or her ye r s of diving ex-
perience. Years of diving experience reported by re-
spondents ar e presented in Table 6. In ger eral, diver.=:
have been involved in div ng for an average of '.3
years. Shipwreck divers have been diving oz a onger
per i.od of time than nonshipwr eck diver s. The ac.
that near ly 60'4 of the r espondents have beer, div'ng
Foz. less than four years is worth noting. This re-
sult suggests that.: 1! the sport has grown very = i.-kly
in recent years, 2! diving is a sport exhibitirg = .igh
dropout rate, and/or 3! the sample included a d .pr o-
portionate numbez of' individuals new to the spent. A.-
the bulk of respondents was drawn from a list of ndi'-
iduals who likely began diving between 1972 and 13'7,
it is logical to assume that this study's respond:ng
population is less experienced than the general diving
population. However, there is considerable opinion" to

"When these results were presentec and di cusse
during the institute most of the audience present agreed
that a high dropout z'ate was a charac ter isti c of the spoz t.
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suppor ' a high dropout rate for scuba div='ng, and
it is not possible to eliminate rapid growth in
participation as also being important. Unfortu-
antely, it is nat possible ta determine scientif-
ically the r elative irrportance of each of these
factors in explaining the relatively short duration
of involvemen ~ in diving found for this group of
diver s.

Al.though shipwreck diver s, on the average,
prefer to dive to a slightly greater maximum depth
 86.14 feet vs, 74 .64 feet! than their nonshipwr eck
diving counterparts, the average difference is no.
stati.stically significant as can be seen in .able 7.
Furthermore, the vast majority of responding divers
prefer diving depths of less than 100 feet, but the
percentage of shipwreck divers willing to dive deep-
er than 100 feet is mare than double that for' non-
shipwreck diver s.

final area of
vestment in scuba d v

diving trips. Asked
for a diving excur sio
resporded positively
nonshipwreck divers.
given in Tables 5 thr

inter est involving f inancial in-
ing involves chartering boat s far
if they had ever charter ed a boat
n, 71.3~ of the shipwreck divers
compared to only 38.2% of the

Zn summary, the information
ough 8 indicates that shipwreck

Investment in diving equipment was selected as
another factor worth investigating as it would be of
val~e in assessing both the economic importance of the
sport and possibly the relative interest in diving.
As can be seen in Table 8, the shipwreck diver s
average investment in diving equipment is more than
double t' he amount invested by the nonshipwreck diver.
At least part of the difference can be explained by
the fact that 89% of the shipwreck divers claim to
own their diving equipment whereas only 55'4 of the
nonshipwr eck divers own their equiprrrent. Thus, the
nonshipwreck diver who owns his/her equiprrrent prob-
ably has anly slightl.y less invested in diving equip-
ment than does the shipwreck diver.
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divers have devoted mor e '. ime to diving training,
spent more years diving, and have invested more
money in the sport than theix nonshipwr eck count-
er parts.

Shi wreck Divin Inforrrat ion

The 101 respor~dents involved in diving ship-
wrecks in Michigan were asked questions concez n'ng
1! how they locate and gain access to ~reeks, 2!
where they prefer' to dive shipwrecks in Michigan,
and 3! their objectives i,. diving shipwrecks.

The majority of shi pwreck diver s �4. 3'4! have
been diving shipwrecks =or less than f ive years. "
Most frequently, they rely on the knowledge of
friend . and relati ves to locate shipwreck dive si.es.
Newsletters are the least used information source for

locating shipwrecks, but this may be a result of
lack of newsletters pertainirig to this subject.
complete tabulation of how divers acquire knowledge
of shipwreck locations is presented in Table 9.

The information given in Table 10 shows how
diver s gain access to shipwrecks. Privately owned
boats are used most often. Yet, "charter boat,"
"club's or friend's boat," and even simply "walking

appear to be fairly popular means of accessing
shi.pwz ecks.

The z espondents listed 177 favorite shipwreck
dive sites; however, differen divers requently
li ted some of the same sites. Even after taking
into accour t' multiple ' istings of the same sit~s, the
remaining list was far too long for convenient re-
por ting. In order to facilitate reporting, sites
wez'e gro~ped into and reported by the Michigar. Depart�

:-Five years is likely a low estimate of years of'
involvement foz' the total shipwreck divirrg popula:ion
because sampling in this study favored inclusicr. of
respondents with fewer years of experience.



Tab'e 9 How Divers who Dive Shipwr ecks in Yichigar,
Acquire Kncwledge of Shipwreck I near icns

Means of Location
Shi wrecks Number Percent

Newsletters

yes
no

7
94

6.9
93. 1

Magazines
yes
no

13
88

12. 9
87. 1

Fr iend s/Relat ive s
yes
no

67

34
66.3
33.7

Charter Boat Crews

yes
no

37
64

36.6
63.4

Club Member s

yes
no

37
64

36.6
63.4

Local Residents in
Divesite Area

yes
no

40
61

39. 6
60.4

Means of Gaining
Access to Shi wrecks PercentNumber

Charter Boat

yes
no

41
60

41.6
59.4

Personally Owned Boat
yes
no

54,5
45.5

55
46

Clubs' or Friends' Boat
yes
no

43
58

42,6
57.8

Walk In

yes
no

36.6
63.4

37
64

Table 10 How Divers who Dive Shipwrecks in Michigan
Gain Access to Shipwrecks



-17-

ment of Natural Resources 17 standard recreation

planning regions. Figure 1 illustrates .he per cen-
tage of total respor.ses each of these areas received.

Tt is interest'ng to compare these responses
to some suggested uncerwater park sites  shaded areas
of Figure 1 which are numbered 1-ll!~. Since fcur
prime> suggested park sites  shaded areas $3, 4, 5,
and 6 in Figure 1! ar'e located off the coast of the
two recreation planning regior:s in Michigan's north-
ern lower peninsula, it was expected that the major-
ity of diver- would choose the..e regions as their
favorite areas for diving shipwrecks. About 35'. cf
the divers did choose these regions; however, 23~~ of
the diver s selected the southeastern most region,
making it: the single most popular area. A possible
reason for this area's populari.y is its pi oximi.y to
the most. populated area of the state. Shipwreck
divers may dive this area more frequently than c .hers
reputed to be of higher quality simply because i: s
closer to their homes. Planners of underwater =ark-

histor ical preser'ves need to examine this hypo<bee'
in gr eater depth. Tf thc. time arid firianc i a! sav.i rig.
involved in diving closer to home outweigh higher
quality opportunities at greater distances, then de-
velopment of park-preserves should proceec accord-
ingly.

A final question posed to the shipwr.c.ck divers
coricer ns their objectives in diving wrecks. Treas-
ures, photography, and personal/professional r esear oh
are priorities to some divers, but 86't agree that
they dive wrecks just to look at them. A tabu.ation
of divers objectives in diving shipwrecks is g ' n iii
Table ll.

~"Shipw eck Lovers Pu-h for Lake Parks" De oi
Free Press, December l, 1975.

5Prime is used here in a. subjective sense ba=e='
upor the authors knowledge o. the qual ty o ship-
wrecks present 'n these areas in comparisor, to ther
areas.
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Obj ectives Per< entNumber

Treasure/Trophy
yes
no

29

70. 3
30

71

Photogr aphy
yes
no

26.727
74

Per sonal/Pr of essional
Research

yes
No

19
B2

Just to look at
the wrecks

yes
no

C

.9
36
15

Table ll Shipwreck Divers Objectives in Diving Shi~:.reeks
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Ex enditur e Pat terns

For some t me now, planner-policymakers have
recognized the value o systematic impact assess-
ment o. policy alterna .ives. The objec',ive of such
assessments is ba.-,ically to ident fy those aIrer-
nat' ve uses of scarce x esour ces which ar e most berr-
eficial to society. Fconomic impact is usua'ly in-
cluded in these assessments. One objective of this
study is to produce some data r ceded to begin to
estimate the economic impact of the sport of =cuba
diving.

To ascertain spendirrg patter ns, diver s wh=
were actively involved in scuba diving in l977, we -=
asked to fil 1 in a table per taining to each indi vi-.:ua!
diving trip. They wer e asked to give such 'nforr. ai i c»
as: 1! list of trips taken in 1977, 2! number o:
people in each diving party, and 3! a breakdown -. f
per sonal expenditures per tr ip.

Nonshipwreck diver s and sh'pwreck diver s di ffer
significantly in most area.'; cor~cerning general div:n-
tr ip characteristics. As shcwn in Table 13, shi=-
wr eck diver s took more trips in 1977, traveled a gr-
eater number of miles from home to the dive site ar e-,
and par ticipated in the activity with a gre-.ter nu.-,b-
of people in the diving party. Shipwreck di ver s
probably spent more nights away frorr, home or. div:nz
tr ps.

The expenditux'e patterns o. the wo diving sub-
populations are shown in Table 14. Shipwreck diver s
spend slightly more money annually in a 1 but one
category  hotel/motel accornodations!; however, Fig-
ure 2 pr esents information whi ch suggests that Lot i
groups of divers allocate their total annual exper.-
ditur es similar'ly. Average per trip exp errditure=-
total v~103. 38 for shipwr eck diver s anc Sill. 68 f ==
nonshipwreck divers since both groups of divers
spend about SlCO per tx'ip this lead.- t" the con-
clusion that differences ir. total expend'tur e:=
suit from the number of trips taken pe» year rathe
than expenditures per trip.
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Number o

Case s
ample Dj. erence Be-
Means tween the Means

Number of Trips in 1977
Nonshipwreck Diver s
Shipwreck Divers

108
60

2. 26
3.68

l. 42~.

Total Number of Miles
from Place of Residence
to Divesi te Area

Nonshipwr eck Diver s
Shipwreck Divers

898.77
1475.81

108
60

577. 04'

Total Number of Nights
Spent Away from Home on
Diving Trips

Non shipwr eck Divers
Shipwreck Divers

108
60

7
11

Total Number of People
in Diving Party

Nonshipwreck Divers
Shipwreck Divers

108
60

l2
26

*Significant at ~ = .05

Table 13 1977 Diving Trip Information f om Nonshipwr eck
Diver s and Shipwreck Diver s



Table 14

Ei f f er ence
Between the Mear,s

Number of
Cases

Sample
Means

Total Lxpenditures in
Commercia1 Establish-
ments  restaurants, etc.!

Nonshipwreck Divers
Shipwreck Divers

$60. 2I4
$103.16

108
60

$42.92'

$24. 52
$ 46.65

108
60

$».13.

$56.33
$49. 68

108
60

7 2

$10. 39
$ 18.01

108
70

Total Expenditures on
Boat Charter

Nonshipwreck Diver s
Shipwr eck Divers

$ 48.96
$ 70.31

108
60

$21 ' 35

Total Expenditures or
Diving Equipment

Nonshipwreck Divers
Shipwr eck Diver

$26. 73
$27. 28

108
60

~ 55

Total Expenditures or.
Miscellaneous Items

Nonshipwreck Divers
Shipwreck Divers

2lI ~ 62

$65, 37
108

60
$4r' 7c

TOTAL EXPENDITURES ON
DIUING TRIPS IN 1977

Non shipwreck Diver s
Shipwr eck Divers

$252.39
$380.45

108
60

$ ' '8.0

*Signif icant at M = . 05

Total Expenditures in
Grocery Store Purchase

Nonshipwreck Divers
Shipwreck Diver s

Total Expenditur es in
Hotel/Motel Lodgings

Nonshipwreck Divers
Shipwreck Divers

Total Expenditures in
Campground Lodgin g s

Nonshivwreck Divers
Shipwreck Divers

Expenditure Patterns of Nonshi wreck Divers
a-.d Shivwreck Divers Dur" ng 19. ' Diving Tri-s
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It is now possible to develop some preliminary
estimates of the economic impact of scuba d.'v'ng
which can be ref ned as more information becomes
available. Listed below are some of the data ar,d
assumtions wh. ch will be used to generate these
estimates.

1. The list from which the sample was take..
contains 11,000 names. These divers r
side in Mrchrgan, northern Ohio and nor-
thern Indiana. This does not include all
divers in these regions because it covers
the period from 1972-77. If one is wil
ing to assume that the number of diver s orr
the list who do not dive in Michigan is
equal to the number of divers not includec
on the list who do dive in Michigan is a.�
bout equal, then 11,000 may be a reasonable
estimate of Michigan's diving populatio,.'s
size.

2. The average respondent in this study r'e-
ported an investment of $600 in diving
equipment.

3. The average respondent in this study re-
ported spending about $300 per year per
diving trip.

4. The "rule of thumb" estimate of the mul-

tiplier impact of tourist expenditures
about 2.0.

Thus, the total investment in equipment y -:vers
who dive in Michigan is $6,000,000. The annua'
penditure On diVe tripS fOr thzS pOpulatior. iS $:-,o 0,0."3.
Since these expenditures are made while divers a"= away
from home, their impact falls upon the communit es where
they ar e spent, and these in'tial expenditures stimu «te
subsequent rounds of spending by those who r ecci..-: them.
Thus, the total impact of these expenditures is.
$3,300,000 in the first round x 2.0  the tourism m'lt'�
plier! = $6,600,000. It should be noted that c;,.e un'known
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portion of diver trip expenditures are made out-
side Michigan. Although the above are but crude
estimates, they do provide some insight into the
magnitude of the economic impacts of scuba diving
in Michigan.

CONCLUSIONS

This report is based on a survey which in-
vestigated the general characteristics, diving
habits and expenditure patterns of scuba divers
in the Michigan-Ohio-Indiana area.

Survey results indicate that scuba diving
is dominated by young, well-educated males with
fairly high levels of discretionary income, In
general, the divers have been involved in this
sport for approximately f ive year s, prefer a diving
depth of 75 feet, and have invested approximately ~
$500 in diving equipment. Shipwreck divers differ
somewhat from these general patterns. They have
been diving for a greater number of years, have
achieved higher levels of certification and have
invested slightly more money in diving equipment.
The fact that shipwreck divers devote more time and
invest more dollars in training and pur suing scuba
diving further suggests a sincere interest in this
particular aspect of the sport.

Finally, the data were interpreted to provide
some preliminary estimates of the economic impor-
tance of scuba diving in Michigan. However, in order
to present a complete picture, the archaeological,
scientific and recreational value of shipwrecks must
also be considered. No information concerning the
cost side of the ledger' has been included. Thus, there
is need for considerably more data before a comprehen-
sive economic analysis can be made. Only then, can we
determine the best use for Michigan's shipwreck re-
sources.
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