Plant, Invertebrate, and Fish Sampling of Northern Lake Huron Bioreserve
Marshes - 1996 Growing Season

Prepared by Thomas M. Burton, based on data from Joe Gathman, Donna Kashian, Brian -
Keas, and Sam Riffell, November 30, 1996.

Plants - Plant communities were sampled during the last week of July, 1996, by Dennis
Albert, Anne Vaara, and Tom Burton with help, at times, from other MSU graduate
students and some local High School students. Transects were set up using the same
transects used for invertebrate sampling whenever possible for Duck Bay, Prentiss Bay,
Cedarville Bay, Mackinac Bay, Mismer Bay, and the wetlands on the western side of St.
Martin’s Bay. Transects generally extended [rom the shoreline out past the last points used
for invertebrate sampling. Three quadrats were sampled at each point along the transects
with sampling points selected from 20 - 50 m apart so as to describe each vegetation zone
of the marsh. Stem counts were made of all emergent plants and percent cover was
recorded for all species of floating leaved and submersed plants present in the quadrats. All
plant species encountered were identified to species level by Dennis Albert and Anne Vaara,
either on-site or from specimens collected and identified later. Sediments {or each point
were described using cores extracted from the marsh near the sampling point. Water depth
was also recorded for each sampling point. Anne Vaara is summarizing these data, and
general summaries will be distributed as soon they are received from Anne.

Invertebrates - In May, invertebrates from Mismer, Mackinac, Cedarville, Prentiss and
St. Martin’s Bay were sampled by towing a sled mounted sampler though the water at
various water depths ini the marsh. Some of the sediments were still frozen and the
emergent plants had not emerged above the water at this time. Cores were taken where
possible but emphasis was on the sled mounted sampler. The sled sampling collected large
numbers of invertebrates, especially Corixidae, Chironomidae, Amphipoda and
zooplankton but also included a wide variety of other taxa. The initial listing of families of
invertebrates collected is attached.

Invertebrates were sampled from Duck Bay, Cedarville Bay, Mackinac Bay,
Mismer Bay, and St. Martin’s Bay {rom single transects extending {rom the edge of
standing water out into the marsh until water greater than 1 m deep was encountered in
June, July, and August using a standard number of sweep net samples and core samples.
Invertebrates have been picked from almost all of the sweep net samples. Picking of the
core samples is in progress. Donna Kashian has made progress with identification of
invertebrates from Cedarville and Mackinac Bays, and her master lists are attached.
Identification of specimens from other Bays has lagged behind, since all other graduate
students are spending lots of time as teaching assistants. We have begun to send
specimens to Pat Hudson for identification. A list of taxa identified as of 10/31/96 is
attached. Sam Riffeli has identified most of the Odonates, and a preliminary checklist is
attached.

Sam Riffell has written up his preliminary analysis of the distribution of midges
with disiance [rom the shore line, and this is attached. '

Fish in Emergent Marshes - Fish were sampled using 2-3 {yke nets set in the marshes
for one night each in June, July and August. This level of sampling is only sulficient to get
at use of marshes by fish that are likely present in large numbers. Many young of the year
(YOY) travel in schools, and either none or many are caught. Data on the commonly caught.
species (more than 10 specimens) from each marsh are atlached. Large numbers of young
of the year yellow perch were caught in Mackinac Bay in July, in Duck Bay in June and
July, and modest numbers were caught in Cedarville Bay in July. A few specimens were



caught in Mackinac Bay, Cedarvilie Bay, and St. Martin’s Bay in Aupust. No yellow
perch were caught in Mismer or Prentiss Bay marshes. Data on fish from all the marshes
suggested that one or more of these marshes had large numbers of young of the year
yellow perch, brown bullhead, largemouth bass, bowf{in, and pearl dace in them on at least
one date, suggesting that these marshes may be significant nursery areas for these species.
The partially isolated shallow waters of the St. Martin’s Bay marsh sampled contained large
numbers of small species such as spottail and emerald shiners, pearl dace, brassy . _
minnows, and banded killifish as well as substantial numbers of northern pike young of the
year. These partially isolated backwater marshes may be critical areas for such species. An
interesting observation is the fack of large numbers of carp and gizzard shad caught in these
marshes. This is in marked contrast to similar sampling from Saginaw Bay marshes.

Qualitative Assessment of Results - Based on [ield observations and preliminary
results, [ offer the following comments regarding importance of findings to conservation
goals of the northern Lake Huron project.

The Great Lakes coastal marshes of the Northern Lake Huron Bioreserve are
among the most pristine and least disturbed marshes in the Great Lakes and offer the best
hope of describing baseline conditions for undisturbed, coastal marshes in the Great Lakes.
I base this on: '

(a) the large numbers of Hexagenia mayflies that emerge [rom the nearshore areas
near the wetlands (these mayflies are sensitive indicators of pollution);

(b) the almost complete absence of carp in these wetlands;

(c) the clarity of the water in these wetlands and the associated well developed,
highly diverse submersed plant flora that characterizes these marshes (this may be
partially due to the relative lack of carp in these wetland);

(d) the large numbers and apparent high diversity of Chironomidae and other
invertebrates (Swarms of Chironomidae were so numerous that a net was required
in certain areas of the marshes at certain times to keep from breathing them in) ;

(e) the presence of sensitive species of plants such as wild rice even if this species
is not very common (for comparison, wild rice was common in Saginaw Bay
according to original survey notes but is now absent [rom there);

(N the limited numbers of zebra mussels and the relatively uncommon occuirence
of other exotic species such as purple loosestrife and common carp;

(g thé very large number of tadpoles observed in these wellands, especially in the
Mackinac Bay marsh, indicating healthy populations of {rogs and toads in Lhe area;

(h) the high diversity of substrates represented in these marshes (compared (o the
very sandy substrates that characterized {ringing wetlands in Saginaw Bay);

(i) the number of nesling eagles, ospreys and other lop fish predators in this arca.

Surprising findings are summarized in my notes above indicating why 1 think these
marshes are relatively pristine. 1also was surprised at calching Y QY yellow perch in these
marshes, since we had not found them in our 3 year study of Saginaw Bay marshes
(Saginaw Bay is or has been known for its yellow perch fishery in the past just as is true of
this area).



Coordination enriched our work through getting to know some of the other investigators
and some of the local people. I think thatit is important to be able to talk about the entire
st of studies when answering questions from local people.

Relationship with TNC - TNC staff were very helpful in introducing us to local
people, in making arrangements for lodging, in letting us know when we were doing

- things that might have caused problems with local cilizens, and in working to get us
involved with local students. Of course, funding and housing arrangements were critical
to us in being able to do this research.



Nature Conservancy Project

Sled samples—May, 1996

MiSled2

SMSled3

MiSledl MiSled3 [MiSled4 |PrSled2 |MaSled1|MaSled2|SMSled]
Diptera
Chironomidae 81 65 29 271 13 51 28 113 54
Ceratopogonidae 1 2 1 33 3 2 1 41 1
Simuliidae 7 0 0 0 0 0 0 0 0
Culicidae 2 0 0 0 0 0 0 0 0
Tipulidae 0 0 0 0 0 0 0 0 i
unidentified 1 o 0 0 0 0 1 2 1
Ephemeroptera
Baetiscidae 0 0 0 0 0 0 0 0 1
Leptophlebiidas 1 0 0 0 0 0 0 0 0
Ephemerellidae 3 0 0 0 0 0 0 0 1
Caenidae 25 38 0 47 0 4 0 3 7
Baetidae 0 5 0 0 1 1 0 0 0
Lepidoptera 0 0 0 0 0 2 0 0 0
Hemiptera
Corixidae 10 86 11 1 50 0 0 1 28
Gerridae 0 0 2 0 0 0 0 1 0
Nepidae 0 0 1 0 0 0 0 D 0
unidentified I 0 0 0 0 0 0 0 1
QOdonata
Aeschnidae 0 0 0 0 0 0 0 1 0
Corduliidae 1 0 0 0 0 0 0 0 0
Libellulidae 0 0 0 0 0 0 0 1 0
Coenagrionidae 7 2 3 -0 2 0 0 10 12
. unidentified 0 0 0 3 0 2 0 0 0
Collembola 0 7 3 0 0 0 0 17 0
Coleoptera 0 7 1 0 0 0 0 1 0
Plecoptera-Taeniopterygidae 0 0 0 0 0 0 0 0 1
Trichoptera
Limnephilidae 3 0 0 1 8 0 0 2 1
Hydroptilidae 2 0 0 0 0 0 0 0 ]
unidentified 5 13 16 0 0 3 2 0 0
Crustacea
Amphipoda 42 24 4 4 20 5 2 1 1
Isopoda 9 12 0 1 0 0 4 2 0
zooplankion 42 13 7 25 73 37 7 15 31
Hydracarina 1 0 0 { 1 0 0 1 54
Hydra 0 0 0 1 52 0 0 0 0
Nematoda 15 8 1 13 2 20 13 0 8
Annelida
Hirudinea 0 0 0 0 1 0 0 0 0
Oligochaeta 0 15 0 0 D 13 14 0 28
Gastropoda
Physidae 0 0 0 0 0 | 0 9 0
Lymnaidae 0 2 i 0 0 0 0 16 0
Planorbidae 0 0 1 16 14 0 0 32 0
Ancylidae 0 2 0 0 0 0 0 0 0
unidentified 4 0 0 0 0 0 0 O 0
Bivalvia -Spaeriidac 0 0 0 11 0 0 0 26 0
Araneae(spiders) 0 6 I 0 0 0 0 2 0
Fish 0 2 i 1 4 0 0 0 0




Nature Conservancy Project

Care samples--May, 1996

SMCore3

PrCore2

MiCore3

MiCore2

MiCorel
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Master list

Sample type: Dipnet Sled Core# Station #: Sorled/1D by: Donna Kashlan
Collection date: Subsample; Other:
Water depth: Water temp.: Alr temp.:
TAXA
Number of individuals Note
A
INSECTA
Diptera :
Pelecorhynchidae Glutops spp.
Ceratopogonidae Bezzia or Palpomyia spp 6
Pobezzia spp.
Alluadomyia spp. i
Musidae or Ephydridae s 2
Chironormidae
Orthoctad/Chironomini 437
Corynoneura 36
Tanytarsini 65
Tanypodinag - 68
Ephemercplera
: Baetidae
unknown 2
Pseudocentroptifoides
Callibaetis spp. ~ 2
Baefiscidae
Metretropodidas Siphloplecton spp.
Caenidae Casenis spp. 1
Ephemerelidae Eurylophelia spp.
Ephemeridae Hexaginia limbada
Hemiptera
Belostomatidae
Corixidae
unknown (imm.)
Gerridae
Nolenectidae
Lepidoptera
Pyralidae Acentria spp. 2
Cosmopterigidea
Odonala
Anisoptera
Aeshnidas
Corduliidae Epitara spp. il
Epitheca spp 1
Gomphidae
Libellulidae

Zygoplern




Coenagrionidae Ischnura verlicalis i 24
Coenagrion or enallaga spp.
Amphiagrion spp. 2
Lestidae
Trichoptera
Helicopsychidae
Hydropfilidae Agraylea spp.
: Oxyethira spp.
Leptoceridae :
|Oactis spp 1
Limnephilidae
Phryganeidae Agrypiiia spp. 1
unknown {imm)
Coleoptera ’
Gyrinldae Gyrinus spp.
CRUSTACEA
Amphipexda
Gammaridae Gammaris
Hyalellidae Hyalela azteca
Isopoda
Asellidae Assllus
ANNELIDA
Hirudinea
Oligochaeta
Tubificidas’
Naididae
BIVALVIA -
Sphaeriidae
GASTRCPODA
Ancyllidae
Hydrobiidae
Lymnagidae
Physidae
Planorbidae
Valvatidae
CLADOCERA
COPEPODA
HYDRACORINA
NEMATODA
OSTRACODA

TURBELLARIA




Bay: Mackinac

Master list

Sampletype: Dipnet Sled Core# Siation #: Sorted/lD by: Donna Kashian
Collection date: Subsample: Other:
Water depth: Water temp.. Alr temp.:
TAXA \
Number of individuals Note
INSECTA
Diptera
Pelecorhynchidae Giulops spp. 1
Ceratopogonidae Bezzia or Palpomyia spp 1
Pobezzia spp. 1
Alluadomyia spp. 1
Chiranomidae
Crthoclad/Chironamini 79
Corynoneura 53
Tanytarsini 53
Tanypodinae 18
Ephemeroptera
Baetidae
unknown 1
Pseudocentroplifoides 1
Baetiscidae
Metretropodidae Siphloplecton spp. 1
Caenidae Caenis spp. 28
Ephemerellidae Eurylophella spp. 1
Ephemeridae Hexaginia limbada 1
) Hemiptera
Belostomatidae
Corixidae
unknown {imm.} 1
Geridae
Notorectidae
Lepidoptera
Pyralidae
Cosmopterigidea 1
Odonata
Anisoptera
Aeshnidas
Corduliidae
Gomphidae
Libellulidae
Zygoplera
Coenagrionidae Ischnura verticalis 2
Coenagrion or enallaga g 1

Lestidae




Trichoptera

Helicopsychidae
Hydroptilidae Agraylea spp.
Oxyethira spp.
Leploceridae
Limnephilidae
Phryganeidae Agrypnia spp.
unknown (imm) ’
Coleoptera
Gyrinidae Gyrinus spp.
CRUSTACEA
Amphipeda
Gammaridae |Gammarus
Hyalellidae Hyalela azteca
Isopoda
Asellidae Asellus
ANNELIDA
Hirudinea
Oligochaeta
: - Tubfficidae
- Naididae
BIVALVIA
: : Sphaeriidae
|EASTROPODA - -
: - Ancylidae
Hydrobildae
Lymnaeidae
Physidae
Planorbidae
Valvatidae
CLADOCERA
COPEPODA
HYDRACORINA
NEMATODA
OSTRACODA

TURBELLARIA




|Nature Conservancy Project—Taxa list as of 10/31/96

Insecta Collembola Insecta-Odonata Libellulidae
Coleoptera (cont'd) Libellula
Chrysomelidae Coenagrionidae
Neohaemonia - Nehalennia
Hydrothassa Telebasis
Hydrophilidae Enallagma hageni
Tropisternus Ishnura
Laccobius Plecoptera | _
Carabidae Taeniopterygidae
Diptera Strophopteryx fasciata
Chironomidae Trichoptera
Chironomini Limnephilidae
Orthocladiini Arctopora
Tanypodinae Hualesochila
Tanytarsini Nemotaulis
Ceratopogonidae Pychopsyche
Bezzia Hydroptilidae
Simuliidae Phrypaneidae
Culicidae Leptoceridae
Wyeomyia Crustacea Amphipoda
Tipulidae Hyalellidae
Ephemeroptera Hyalella azteca
Baetiscidae Gammaridae
Baetisca Gammarus
Leptophlebiidae Branchiura
Leptophlebia Argulus
Caenidae Cladocera
Caenis Copepoda
Ephemerellidae Isopuda]
Ephemerella Asellidae
Eurylophella Asellus
Serratelia Caecidotea
Ephemeridae Ostracoda
Hexagenia Arachnida Acari !
Heptageniidae Araneae(spiders)
Baelidae Himdiney |
Hemiptera Oligochaeta Naididac
Corixidae Stylaria
Hesperocorixa minorella Tubificidae
Sigara lineata | Gastropoda Physidae
Sigara macropala Lymnaidae
Sigara trilineata Fossaria
Sigara sp. Stagnicola
Trichocorixa Planorbidae
Gerridac Ancylidae
Gerris Bivalvia Spaeriidae
Nepidae Tardigrada
Ranaira Nematomorpha
Lepidoptera Nematoda
Odonata Hydrazoa
Aeshnidae
Aeshna
Corduliidae
Gomphidae
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|

Syrepsis of findings from Great Iakes marsh shadies, 1996 field ssason.

I tried to sumarize key findings from the preliminary reports submitted.
Findings are summarized by research team in alphabetical arder. 2s you read
this please remanber that this synopsis is wovided by a terrestrial
amithologist. D't hesitate to modify (carrect, add, delete) my

interpretations at onr winter mesting. I

1. There is consensus that the marshes are in good to exoellient shape enoept
far a smll partion of Cedarville Bay (at the boat ramp) and possibly Mackinac
Bay, which was characterized as being extrophic.  Cedarville Bay is
distirguished from all bays by sewage discharge.

2. There were few carp and relatively smll nmber of zelra missels (please
remenber to inchude maps showing where zelya missels cooarred).

3. Burton: Marshes are "among the most pristine amd least distirbed marshes in
the Great Iakes"; many meyflies, few carp, good water clarity, many midges,
Presence of sensitive plant species such as wild rice, few zelva mussels,
paple loosestrife, many tadpoles, diverse substrates, many top predatars
(bald eagle, osprey, fish).

4. Hixdsan: Hexacenia amd Ephamera in good densities (but absent fram
CEdarwlleBayaltIngh;z&satreaﬂyatSmardBay),bnrareqdmd
oopepads fard {Diacyclope lanquidoides and D. nearcticus), 12 Ghironomid
species available to migrating warblers (darsities along shareline as high as
1.7 square inch), wet interphase (where cold gramd water meets standing water
of the marsh) between uplard farest ard standing water has a distinctive
cammity of invertelrates.

5. Marritt: At site 1 (peat depositiaml area): Shredders abundant June-Sept,,
collectors (mostly Chironamids) lowest nambers in June and peaked daring
samer through fall, scrapers decreased in July during period of emergence,
predators fairly wnifam in composition. At site 2 (erosicel, sharp slope
region) : Stwedders peaked in Agust, midges emerged mostly in August,
predatars fairly unifam in oomposition. Ratio of irvertewates mowe exposed
to predation by fish amd birds greater at site 1 than site 2.

6. Wekb: Mich spawning activity in the bays and "numerous larval perch
popalations were found in Cedarville arnd Mackinac Bays". Many lake herring
appear in late fall to spawn. Farage fish (e.qg. Fundalus diapharws, Notropis
Idsonicus, Fhinichthys cataractas) appear to have protected nsing areas in
marshes. Cedarville and Mackinac Bays with surprisingly similar fana.
TImpartant to lock at marshes, ard their fauma, in ootext of open water and
anshore processes and dynamics. Suggestion of highest species ridmess of
fish fauma 60 days after ice—aut. Omsiderable variation between bays in in
nnﬂ:er)offishca].ght(st.mrtinBayhighest),spe:isdiversity (Mismer Bay







