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Osmun Lake
Cheboygan County, T34N, R1W, S23 and 24
Milligan Ck/Upper Black River watershed, surveydi2

Tim A. Cwalinski and Kurt Newman, Fisheries Biologists, MDNR

Environment

Osmun Lake is a 48 acre natural lake in the sonthalf of Cheboygan County. The inlet enters on the
southwest shore after draining a swampy area. Tiletoon the northeast shore is a small stream
which flows over a modified control structure os iway to Weed Creek. This is in the Milligan
Creek/Upper Black River watershed. Osmun Lake lea®ral shallow basins separated by small
islands. Most of the lake is less than 4 feet daed,is 10 feet at its deepest point. As such)ake
may be susceptible to winter-kill in certain yearsen conditions are right. Aquatic vegetation of
various kinds can be found in the lake, but nomeadaundant. The bottom substrate consists of muck,
sand, and marl. A small unimproved boat accessseais the north end of the lake but is not suitable
for launching large boats or wide trailers. Howewviiere currently are no boating restrictions on
Osmun Lake. The riparian zone consists of bothvmaod and conifer trees. The entire shoreline is
undeveloped. The land around the lake is ownedthé&ystate of Michigan and governed under the rules
of the Pigeon River Country State Forest. Ownersiifne land around Osmun Lake was transferred
to the State of Michigan from private ownershighe early 1980s. No MDNR records of fish stocking
exist for Osmun Lake. The current State of Michifjiahing regulations apply with the minimum size
limit for largemouth bass set at 14-inches andily #ag limit for panfish of 25 fish.

History

No fish community surveys have occurred at Osmuelior to this one. This lake has been open to
public fishing since the 1980s. An early reportttoe lake suggested it was one of the best bluagdl
bass lakes in the management district during thg gears of state ownership.

Current Status

Osmun Lake is relatively easy to fish because ef ltmited amount of deep water that is readily
available to anglers on the lake. This coupled wdby access to spawning fish in shallower waters a
certain times of the year could result in perioliychigh harvest and mortality rates for importaport

fish species or increased selective harvest ofefarglder or faster growing fish. A recent fish
management survey was completed on Osmun Lake biMRIBisheries Division in late-May 2007.
That survey was done to evaluate the fish commuaniy determine the possibility of designating
Osmun Lake as a new "Quality Fishing Lake" giver thotential for an imbalance between
recruitment, growth, and mortality of select sg@t species. Sampling effort consisted of two darg
mesh trap-net lifts, three large-mesh fyke-nes lifttvo small-mesh fyke-net lifts, and two mini-fyke
net lifts. Surface water temperature throughoutstineey ranged from 68-70°F. Panfish were observed
spawning during the survey effort. Snapping-, Blagd-, and painted turtles were also captured
during the fish community survey.

A total of 611 fish were captured from six speaesing the survey (Table 1). Bluegill and largeniout
bass were the most numerous fish species in ouplesaamd represent the greatest opportunity for
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developing a quality sport fishing experience faglars. The size and age structure of bluegill and
largemouth bass were evaluated to assess interaciimong additions (recruitment), growth, and
losses (natural mortality + fishing mortality) imet population.

Bluegills are abundant in Osmun Lake representiffgp &f our total sample in May 2007. A range of
sizes and ages of bluegill were collected durirgysbrvey. The sample was dominated by 6 and 7
inch bluegill, with several 8 inch fish, and everfiea 9+ inch fish collected (Table 2). Aside from
young-of-year fish, we were able to establish blliages 2 through 9 in our sample (Table 3). Age
fish, ranging in size from 6.6 to 7.8 inches, warest plentiful in the sample with a weighted age
frequency of nearly 50%.

One tool used by managers to evaluate growth bfifisa lake is the Growth Index (GI) (Schneider
2000). This index calculates the average devidiiches) from the seasonal state average lengths a
age established through extensive sampling acramsy nekes and years in Fisheries Division.
Positive Gl values indicate fish are growing relaly faster than the established state averages and
negative values indicate fish are growing relativdbwer. Bluegills in Osmun Lake have a Gl value
of +0.5, meaning that they are growing a half-iiaster than similar aged bluegill across the state.
Slow growth commonly indicates that few large figii be produced, food supply is constrained, and
recruitment is not properly balanced by mortalBclineider et al. 2000). By the same token, a fast
growing fish population suggests that recruitmemd #otal production could be improved through
management actions that increased the number @érlandividuals in the population and balanced
growth across a stable distribution of sizes arebsayj fish.

Another evaluation tool for Michigan bluegill poptibns was devised by Schneider (1990). He
developed an empirical scoring system based ortHedngguency statistics of bluegill sampled with
several types of gear. The length-frequency irglineorporated were average length and proportions
of the catch larger than 6", 7", and 8". Resultsogres of 3 to 4 indicate average population size
structures, scores of 1 to 2 indicate populatiatking large fish (and usually slow-growing, but
possibly short-lived), and scores of 5 to 7 indicanusually high proportions of relatively large
bluegill (which are fast-growing or long-lived). Alying the tool to our bluegill sample from Osmun
Lake resulted in a score of 5.25, thus categoritimeglake's bluegill population between good and
excellent. Two components of the scoring system@smun Lake bluegill were very near the
excellent rating (i.e., the percentage of fish ggethan 6-inches and the percentage of fish gréaae
7-inches). If either or both components could kergmally improved through management actions
the overall score for Osmun Lake's bluegill popalaivould approach excellent outright.

Information about large and old fish is also venjuable to fish managers. According to Schneider
(2000) it reflects the important interaction betwaegowth and mortality, which determines potential
angling quality (abundance of large fish) and losye (maximum age). Schneider was able to
calculate the probabilities of finding older fish @ typical low-intensity sampling effort using the
relationship between sampling gear efficiencies@amdssumed total annual mortality rate (i.e., na&tu
and fishing mortality combined) of 60% for age 3 ahder fish. That assumption was based on years
of sampling by Fisheries Division staff. Comparfaghneider's predicted age distribution for bluegil
in our sample with what we observed produced sartezasting results. The predicted percentage of
age 4 bluegills in our sample was substantiallydotihan expected either indicating a poor yearsclas
in 2003, higher than average total annual mortatfes for those fish, or that selectivity of our
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sampling gear was not comparable to Schneidedfys for this age group. The opposite was true of
age 5 fish. Age 5 bluegills were substantiallyh@gthan predicted suggesting either a very strong
2002 year class or a lower than average annuahiigntate. Predicted verses observed valuesder a
7 fish were similar and observed values were diighigher than predicted for ages 8 and 9 fishun o
sample. These results were compatible with amestid annual mortality rate for bluegill of 54%
from catch-curve analysis; slightly lower than wegd to generate Schneider's predictions. Cléarly
is better to estimate mortality rates from moremsive sampling of population age structure; howeve
agreement between two relatively easy to calculadees suggests the interaction between growth
and mortality of bluegill in Osmun Lake is suffioiéy balanced to provide both an abundance of
larger fish and better than expected longevity ¢&gjand 9 fish). Any management actions that would
further increase both the abundance of larger di&lulable to anglers and the maximum age in the
population while maintaining a stable age distiifrutwould improve the potential for developing a
quality fishing experience.

Sendek (2006) specifically proposed another to@ddsess the current status of a lake relativeeto th
goals of "quality" fishing, and to assess the pudtof a lake to produce quality fish in the fugur
Proportional Stock Density or PSD can provide infation on the current status of a lake, based on
the size distribution of fish in a survey (Andersi®v76). PSD (%) is determined from lengths of fish
captured in a sample of the fish population. Basial to the number of fish in the sample gretdtzn

or equal to some desirable or "quality" stock sizeded by the number of fish greater than or eqaal
an established minimum stock size and multipliedl0§. Similar to PSD, Relative Stock Density or
RSD can be calculated to characterize the sizghiisibn of the population relative to even largeze
categories including preferred, memorable and tyopditegories (Wege and Anderson 1978). For
bluegill, the established minimum stock size in@hies, the quality stock size is 6-inches, preterre
stock size is 8-inches, memorable stock size i;¢lBes, and trophy stock size is 12-inches.

Sendek proposed that for Michigan, the designatioa "Quality Non-Trout Fishing Lake" requires
regulations aimed at producing fish populationd thaintain a targeted proportion of preferred and
larger fish; however, he also suggested that futalieation of the RSD criteria is needed as adddl
"Quality Fishing Lakes" are established. The aurrguidelines for establishing a Quality Fishing
Lake for bluegill targets a population sample Witto preferred fish, 5% memorable fish, and 1% in
the trophy category. The RSD-8 (relative stocksitgr8-inches and larger) of bluegill based on our
Osmun Lake sample is only 11%. However, the PS[pr6portional stock density 6-inches and
larger) of bluegill is 84%. So, while Osmun Lak&rently provides one 8-inch or larger bluegill for
every ten fish larger than 3 inches, a substaptatentage of the remaining fish in that groupGre
inches or larger.

By this definition then, Osmun Lake already prosice quality bluegill fishery, and management
actions designed to increase the number of 8-imsth dvailable could meet the suggested Quality
Fishing Lake designation criteria in a relativelyod time provided some catastrophic increase in
fishing or natural mortality doesn't take place.ucls catastrophes could include a significantly
increased focus on harvest by local anglers (ise@dishing mortality) or a massive winter-Kkill
(increased natural mortality). With ten ages afelgiill present in the population it seems unlikidblgt
winter-kill is occurring on a regular basis.
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Largemouth bass were the next most abundant fisbiep in our survey of Osmun Lake. As with
bluegill, a range of sizes and ages of bass wdtected during the survey, and other larger fishieve
observed during our effort. Largemouth bass capitduring our survey ranged in size from 4+ to 18+
inches, with most being in the 12-inch size catgddable 2). We were able to establish largemouth
bass ages 1 through 10 in our sample (Table 3)esAgand 5 fish, ranging in size from 9.2 to 13.9
inches, were most numerous in our sample with aboosmd weighted age frequency of 57%.
Largemouth bass in Osmun Lake reach the legal mimirsize limit for harvest of 14-inches typically
by age 6 (Table 3). Successfully developing Osrhake into a quality fishing lake for bluegill
depends also on maintaining a healthy or qualissh@pulation. That's because bass are an efficien
predator on young bluegill and play an essenti mo balancing recruitment, growth, and mortality
for that species in such fisheries.

Largemouth bass in Osmun Lake have a Gl value .5f fieaning that they are growing a half-inch
slower than similar aged largemouth bass acrosstéte. Despite the possibility that slower grayin
populations may not produce many large fish, tresg@nce of 17+ and 18+ inch bass in a relatively
small sample (i.e., a total of 48 bass were cakbcturing the survey) suggests this is not the tase
Osmun Lake. Still, it seems reasonable that tmeag be management opportunities to increase
growth rates and numbers of larger individualshim population.

We were able to use the observed percentages &+algegemouth bass in our sample to evaluate the
interaction between growth and mortality in the @snlake population. When comparing Schneider's
predicted age distribution for largemouth bass um sample with what was actually observed we
found that Osmun Lake largemouth bass ages 4 atef alere consistently higher than would be
expected when assuming a total fishing mortalitg & 60%. Again, this result is supported by our
estimated total mortality rate of 35% for largentobiss in Osmun Lake, and the presence of other
larger bass in the lake not vulnerable to our sargpear.

Analysisand Discussion

It's fair to conclude that winter-kill is not a majfactor of natural mortality for fish in Osmunkeaat
this time given the range of fish sizes and agesewfed in our 2007 survey catch. Recruitment,
growth, and mortality rates appear relatively géadboth bluegill and largemouth bass compared to
other populations across the state. Because feev 65h species currently reside in this smalélale
can safely characterize it as a true bass-blugghllcommunity.

Little or no data on fishing effort and harvesesexist for Osmun Lake. Anecdotal reports fronaloc
anglers suggest fishing pressure and harvest te ¢miv during some years but can become high
periodically. Many small northern Michigan lakestlwilimited primary productivity have bluegill
populations targeted by anglers. It is common fachslakes to exhibit "boom and bust" bluegill
fisheries governed by high periodic harvest whepupations of desirable sized fish are large and
angler perception is that fishing is good. Thesenb bluegill fisheries are often followed by a negt
period when exploitation drops off because harvast, size of fish, or both fall below angler
expectations for the lake. It is during these lexploitation periods that bluegill recruitment can
rebuild and fish are again able to grow to desgaites and population numbers. Based on our 2007
fish community survey we believe such a bluegdhéry currently exists in Osmun Lake.
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Bluegill growth in Osmun Lake is above average astimated mortality rates lead us to believe the
lake should support a greater abundance of ladlgey fish than observed in our sample. This could
be explained by a boom and bust bluegill fisheryergby larger, older fish were removed from the
population through high fishing effort and mortalgometime in the recent past. If the preponderance
of this mortality is due to fishing, then such tuations may be indicative of a boom and bust blueg
fishery in operation on Osmun Lake. It is alsogilole that the lower than expected abundance of
larger, older bluegill in the population could bepkined by limited primary productivity of the lak

or periodic high natural mortality through predatioy bass or some other cause. However, the stable
distribution of age classes for both bass and llluegems to argue against these alternative
explanations.

Largemouth bass harvest is probably negligible #m0n Lake. Our evaluation of mortality rates for
largemouth bass suggests that mortality has remdiaey stable over the ages present in our sample
That stability is likely indicative of backgroundr amatural mortality being the dominate factor
contributing to bass removals from the populatibrotner things being equal. The species is quite
abundant with growth only slightly below the staigevaverage. Largemouth bass will be the single
most important predator for maintaining healthylabhaeed bluegill populations in Osmun Lake if we
are able to control bluegill fishing mortality thrgh management actions, and will provide additional
guality fishing opportunities for anglers as well.

Management Direction

Osmun Lake provides good potential to be designat®dality Non-Trout Fishing Lake as established
by Fisheries Order 244. Relatively few lakes in IMgan are established as quality lakes. Regionally,
the nearest quality lake for panfish to Osmun Liakeouth Blue Lake in Montmorency County. South
Blue Lake is also located within the Pigeon Rivew@try State Forest, and is very popular for qualit
largemouth bass and bluegill fishing. The fishiagulations we propose for Osmun Lake are similar
to other designated quality lakes and specificaltyude the following: 1) harvest of all fish spesgiis
prohibited; 2) artificial lures and flies are thelypfishing tackle allowed; and, 3) that the opeason

for fishing is limited to the last Saturday in Aphrough September 30th each year.

Fisheries Order 244 proposes several criteria éerdhining the suitability of a lake for quality mo
trout fishing lake designation. These include angiccess; contaminant and fish consumption
concerns; frequency of winter-kill events; fish ptgiion dynamics; level of public support for such
designation; evaluation of the outcomes from deign; and any social-political concerns in play at
the time of designation. Not all criteria neednbet at the same time however.

Angler Access

A lake designee must have public access. That aqoey be restricted in ways to promote non-
motorized use but can include lakes with developedt ramps too. Watercraft restrictions are
encouraged because a pristine, tranquil settioffes associated with a quality fishing experience.

The entire shoreline of Osmun Lake is forested iandtate ownership essentially ensuring public
access. Anglers are currently able to accessramaunimproved ramp on the north end of the lake
that will likely limit the size of boat anglers carse for fishing. We further recommend watercraft
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restrictions limiting the use of all but electriotars on Osmun Lake. We suggest such limited @ise o
motorized vessels be established for Osmun Lakeigjirthe appropriate land use orders.

Contaminant Concerns Resulting in Fish Consumiiam

In some cases, lake designees may have contantoacérns and advisories against consuming fish
by the Michigan Department of Community Health. iehare some who believe such deterrent to
eating fish from a designee lake could lead to owpd compliance with restrictive harvest
regulations. However, there are no known contantir@ncerns in Osmun Lake so no such
disincentive exists. Consequently, compliance whih proposed harvest restrictions on Osmun Lake
will remain largely a law enforcement issue.

Frequent Winter-Kill Events

Lakes with frequent winter-kill events, defined a®re than once in a ten year period, are not
considered good candidates for designation. Thisecause both cool and warm water game fish
species often have life spans that can exceeddars,yand lakes with frequent winter-kill events do
not allow for the longevity normally associatediwgroducing fish of the desired age and size.

Based on our age and growth analysis for bluegdl largemouth bass winter-kill does not seem to be
a frequent occurrence at Osmun Lake. We beliezetinrent availability of old, large fish indicatas
rarity of winter-kill events in the recent pasturther, that the potential for increasing abundaoice
older, larger bluegill and largemouth bass in thture is not significantly limited by prospective
winter-kill events in the future.

Population Dynamics

Only lakes with potential to produce a quality &sp should be considered for designation. Growth,
recruitment, and mortality are three biologicalttes that must be considered in determining if a
specific lake is a good candidate. Key game fistcis should have growth rates likely to produce
individuals of large size. A reasonable balancevben annual recruitment and mortality is also
necessary to allow adequate numbers of fish tavaite older age groups.

Our preliminary analysis of growth, age distribati@and mortality, along with additional indices for
bluegill, suggests no inherent factors are presefsmun Lake limiting the abundance of large fish.

It is more likely that periodic high harvest ratesve determined the presence or absence of larger
individuals over time. We believe placing harvéatkle, and season restrictions on the fisherydcou
sufficiently increase the abundance of large bll@gid largemouth bass in Osmun Lake to meet the
recommended population dynamics metrics describ&isheries Order 244.

Public Support

It is critical anglers understand that successiyblementation of Quality Non-Trout Fishing Lake

designation requires compliance with restrictivehiing regulations. Without public support or

significant law enforcement, compliance is likety he inadequate and the new regulations will be
ineffective in developing or maintaining a qualiishery.
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Quality lake designation would restrict all fishrixast, the types of fishing tackle allowed, andgtén
of the open fishing season on Osmun Lake. Coratidershould be given to public opinion regarding
this proposal.

Evaluation

Evaluation of designated lakes should be condueighin ten years. If fish size structure and
abundance is not responding as expected undeegignation an assessment documenting the current
fish population structure and all prescribed managyg actions taken should be done to determine if
other management options are available to meajubkty fishery goals.

A follow-up evaluation of Osmun Lake will also beandatory to determine regulation effectiveness.
We expect fish size structure and abundance tmnesm a significant and positive manner, and that
the fishery is being used by anglers. If thesatpesdevelopments do not occur, then Osmun Lake
will no longer be designated as a Quality Non-Trbighing Lake. We propose fish community
surveys mimicking the 2007 survey effort are acclishpd at least twice more over the next ten years
after designation.

Social Political Concerns

Angler values have been trending away from hart@sards opportunities to catch memorable or
even trophy sized fish for several decades noveast in some waterbodies. These trends do not see
to be species specific but span a wide range ofegiésh species of interest, and requests for more
quality angling opportunities continue to increadésheries Division continues to look for
opportunities to accommodate such angling intensbike still providing harvest opportunities foreth
angling public.

Establishment of quality fishing lake regulatioms ©smun Lake is consistent with recommendations
of the Pigeon River Country Concept of Managemafitlfigan Department of Natural Resources
2007). That plan represents more than 30 yealsgehcy and public collaboration in setting the
management direction of the Pigeon River Countyer that time we have worked closely with the
Pigeon River Country Advisory Council and the pahb be responsive to the needs and wishes of the
people recreating in the Pigeon River Country. Phan provides among other things that lakes
containing species of fish other than trout be mgadao protect and sustain those species of figh, a
the habitats upon which they depend, in a way firavides recreational angling opportunities
appropriate for each individual lake. The PigeomeRiCountry Concept of Management specifically
says that fishery management actions may includesgiiablishment of restrictive fishing regulations
using the guidance documented in Fisheries Ordér 24s such we believe our recommendations
sufficiently accommodate the current social paditiconcerns existing for Osmun Lake.
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Table 1. Species collected during the 2007 Osmun Lake survey.

Species Number Collected Percent of Total Catch
Bluegill 529 87%
Largemouth bass 48 8%
Pumpkinseed 16 2%
Black bullhead 9 1%
Brown bullhead 7 1%
Green sunfish 2 <1%

Table 2. Length frequency of game fish collected during the 2007 Osmun Lake survey.

Length (in) Largemouth bass Bluegill Pumpkinseed
1 6

2

3

4 1 10

5 1 74

6 6 212 3
7 162 7
8 1 52

9 4 7

10 3

11 8

12 12

13 4

14 6

15 2

16

17 1

18 3




Table 3. Age and growth of bluegill and largemouth bass in Osmun Lake 2007.

Species/Age No. Aged Length Weighted State Mean
Range (in) mean length Average growth
(in) Length (in) index*
Bluegill +0.5 in

Age Il 3 4.1-44 4.2 3.8

Age 11T 16 45-59 5.5 5.0

Age IV 5 59-69 6.5 5.9

Age V 14 6.6 -17.8 7.2 6.7

Age VI 3 7.0-17.8 7.8 7.3

Age VII 4 8.3-8.5 8.4 7.8

Age VIII 6 8.5-9.0 8.7 8.2

Age IX 6 9.0-94 9.2 8.6
L. Bass -0.5 in

Agel 1 4.8 4.8 4.2

Age Il 2 52-6.0 5.6 7.1

Age 11T 3 7.3-9.8 9.1 94

Age IV 17 9.2-12.8 11.5 11.6

Age V 10 11.3-13.9 12.3 13.2

Age VI 6 13.5-14.7 14.1 14.7

Age VII 3 14.7-15.3 15.0 16.3

Age VIII 2 155-174 16.5 17.4

Age IX 1 18.1 18.1 18.3

Age X 2 18.6 — 18.7 18.7 19.3

* compared to the statewide average for the species

Table 4. The percentage of fish in netting or electrofishing samples that should be met or
exceeded to achieve relative stock density values for quality lake fishing criteria. The 2007 results
for Osmun Lake bluegill is also listed.

Species/Location Preferred (% 8 in Memorable Trophy (% 11 in and
and larger) (% 10 in and larger) larger)

Bluegill-quality lake 60% 5% 1%

goal

Bluegill-Osmun Lk 2007 11% 0% 0%

Table 5. The percentage of fish in netting or electrofishing samples that should be met or
exceeded to achieve relative stock density values for quality lake fishing criteria. The 2007 results
for Osmun Lake largemouth bass is also listed.

Species/Location Preferred (% 15 Memorable Trophy (% 25 in and
in and larger) (% 20 in and larger) larger)

L. bass-quality lake goal 60% 10% 1%

L. bass-Osmun Lk 2007 12% 0% 0%




