




































MICHIGAN DEPARTMENT OF NATURAL RESOURCES 
FISHERIES DIVISION 
FISH COLLECTION 

 
Water: Langford Lake 
County: Gogebic______  T._45__R._41__ Sec._19,20,29,30__________   Date: June 13-15 2007                  
 
 
I.D.______________________________________________    Sheet:_________________ 
 
Summary of:  (x) All sites  (  )Coll. Site #_____  (  )  Index site # ______ (x ) All Gear  ( ) Gear ____ 
 

Sample site(s): Number of      12 Depth Range 0-6’   Temperature Range71-74F 

Location(s) (Describe or map below)  12 locations that were identical to the 2004 survey performed by MI DNR 

 

Cover (Type and Abundance) Submergent vegetation abundant, Wood debris uncommon  

 

Fish foods :  Golden Shiner, white sucker, other observed minnow species 

Water Clarity, Level, Color, etc Stained        Cond.    Electro. Eff. 

Weather: Present Sunny and  Warm               Preceding: Same 

Temperature: Air     80’s     Water Surface   74F               Time of day 0800 

Gear Description : 6-1/2” Bar Fyke nets 

Effort:  Net lifts 36  Net Nights 36   Area Covered  Hours Shocked 

Purpose of Collection:  Pretreatment survey for a chemical application to reduce Eur. Water milfoil 

 

Data collected (X):  (x  ) Catch Summary  (x)  Length-Frequency  (  ) Length-Biomass  (  )  Length-Weight Regression 
      (  ) Growth  (  ) Mark & Recapture Estimates  (  ) Age-Frequency & Survival 

 
Analysis, Map, Remarks, Fishing Reports 
 
Species composition and abundance is very similar to what was captured in 2004.  Water temperatures were very warm for mid June which 
may have had some effect on the capture rates of the panfish species.   
This survey will be followed up in 2008 and or 2009 as a post milfoil treatment look at the fish community.    
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Analysis by______ ________________________________________ Sec._____ ____________________________ 
Collection by __USFS_ ____________Sec.__ __________ Identification by same_____Sec.__same______________ 
 

 
 
 
 

 
 

 
 
 
 
 



Langford Lake Fish Survey 2007

SPECIES BLG PSF BLC SMB CWS ROB GOS BRB NOP LMB YEP
GEAR
Total inches 621 512 609 337 566 315 33 1758 373 3 3
AVG LENGTH 3.764 4.971 8.826 10.531 17.152 7.683 4.714 8.879 21.941 3.000 3.000
AVG WEIGHT 0 0 0 0 0 0 0 0 0 0 0
TOTAL WEIGHT
Total Catch 923 247 69 32 33 41 7 258 17 1 1
CPE
% L -A
% Total biomass

INCHES Frequenc Frequenc Frequenc Frequenc Frequenc Frequenc Frequenc Frequenc Frequenc Frequenc Frequenc
1
2 23
3 25 10 1 2 1 1
4 93 36 2 2
5 20 25 3 2 5 1
6 1 15 1 6 2
7 2 13 5 5 10 29
8 1 4 16 2 8 41
9 22 2 15 56

10 16 6 44
11 7 2 18
12 3 3
13 2
14 1
15 2 3
16 4 5
17 1 10
18 1 9 1
19 5 2
20 3
21 2
22
23 4
24 2
25 3
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

SAMPLE TOTAL 165 103 69 32 33 41 7 198 17 1 1
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Attachment I 
(Section III. Biological Characteristics of the Waterbody) 

Description of the Plant Community 
11 December 2012  

 
The following map shows all the plant habitat types around Langford Lake identified by the ONF Ecological 
Classification System (ECS).  The Ottawa National Forest uses habitat types described by Coffman et al. 
(1984).  Seven different habitat types were identified: 

 ATD (Acer-Tsuga-Dryopteris).  Sugar maple, hemlock, basswood, beech, yellow birch, red maple, 
american elm.  Podzolized or well developed sand to loam textured soils.  Generally morainic in origin, 
but may be covered by eolian deposit, or may occur on deep eolian deposits over outwash sands.   

 AVO (Acer-Viola-Osmorhiza).  Sugar maple, basswood, white ash, yellow birch, ironwood, hemlock, 
american elm.  Loam to silt loam soils.  Landform is usually moranic in origin, rolling, and often loess 
capped. 

 TMC (Tsuga-Maianthemum-Coptis).  Hemlock, red maple, sugar maple, yellow birch, balsam fir, white 
spruce, white cedar.  On soils of various textures with impeded soil drainage, on any landform.  The 
Vaccinium phase occurs on lacustrine sands, usually with QAE, AQV, or TMV.  The Dryopteris phase 
occurs on loamy soils with ATD habitat type. 

 TTS (Tsuga-Thuja-Sphagnum).  Hemlock, white cedar, balsam fir, black spruce, red maple.  On soils 
with excessive soil moisture.  Usually the soil is organic ( > 6") over mineral, but the sphagnum may 
rarely occur directly on mineral soil.  Can occur within any landform.   

 FMC (Fraxinus-Mentha-Carex).  Black ash, american elm, red maple, balsam fir.  Occurs on soils with 
excessive soil moisture of various textures.  The Carex phase occurs on organic over mineral soils 
deposited in active floodplains. 

 FI (Fraxinus-Impatiens).  White ash, red maple, sugar maple, black ash, balsam fir.  Occurs on loam to 
clay texture soils with excessive soil moisture.  Usually found in upland drainways within morainic 
landforms.   

 PCS (Picea-Chamadaphne-Sphagnum).  Black spruce, tamarack, white cedar.  Occurs on deep organic 
soils.  Lower pH than TTS. 

 
The plant habitat types, as well as field visits by Forest Service staff, can also help identify the plant community 
types (MNFI 2007).  The ATD, AVO, and TMC habitats together fall within mesic northern forest.  TTS 
corresponds to rich conifer swamp.  FMC and FI are northern hardwood swamp.  PCS is poor conifer 
swamp.  From past aquatic plant surveys, we also know Langford Lake includes submergent marsh and 
emergent marsh.  The riparian areas along the lake also include some northern shrub thicket.  Please see MNFI 
(2007) for descriptions of these plant communities. 
 
Online MNFI data were also checked and no plant communities of local concern were documented near 
Langford Lake. 

 
Ian Shackleford emailed this information to Robert Doepker (Michigan DNR) and George Madison (Michigan 
DNR) on July 23, 2012. Mr. Madison replied on July 25, 2012, saying the DNR Fisheries Division does not have 
any record of any plant communities of special concern in the Langford Lake watershed.  Email 
correspondence follows. 
 
John Skogerboe (Army Corp of Engineers) has conducted aquatic plant grid surveys in Langford Lake since 
2002.  His 2012 AVAS survey is given in Attachment F.  A list of the species he encountered is available in 
Skogerboe (2012) and included here in Attachment I. 
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Summary of Aquatic Plant Percent Occurrence (2002-2012) 
Data provided by John Skogerboe (2012), US Army Engineer Research and Development Center  

 

Plant Species 2002 2006 2007 2008 2009 2010 2011 2012 

Bidens beckii 3 1 0 0 2 3 3 3 

Brasenia schreberi 9 7 6 6 9 7 6 8 

Carex sp NP NP NP NP 0 NP NP NP 

Ceratophyllum demersum 3 4 1 1 3 2 1 1 

Ceratophyllum echinatum NP NP NP NP 0 NP NP NP 

Dulichium arundinaceum NP NP 1 1 1 1 1 1 

Eleocaris acicularis 1 NP 1 1 2 1 0 1 

Eleocaris palustris 2 NP NP NP NP NP NP NP 

Elodea canadensis 13 22 27 27 16 14 10 6 

Equisetum fluviatile NP NP 0 0 2 1 1 1 

Eriocaulon aquaticum NP NP 1 1 1 1 1 NP 

Iris versicolor NP NP 0 0 NP NP NP NP 

Isoetes sp NP NP 2 2 3 3 2 3 

Juncas pelocarpus NP NP 1 1 1 1 1 0 

Juncas sp NP NP 1 1 1 1 NP 0 

Littorella uniflora NP NP 1 1 NP 1 1 0 

Lobelia dortmanna 3 NP 1 1 3 3 3 3 

Myriophyllum farwellii 2 NP 1 0 1 1 1 1 

Myriophyllum sibiricum 1 1 NP NP NP NP NP NP 

Myriophyllum spicatum 1 21 2 2 9 9 9 40 

Myriophyllum tenellum 1 1 1 1 1 1 1 1 

Najas flexilis 2 1 0 0 4 3 3 1 

Nymphaea odorata 13 4 11 11 12 11 10 12 

Nuphar lutea 8 0 6 6 8 5 4 5 

Polyganum amphibium 2 0 0 1 1 1 1 1 

Pontederia cordata 2 3 3 3 3 3 3 6 

Potamogeton amplifolius 34 18 25 25 22 25 27 24 

Potamogeton epihydrus 1 1 NP NP 1 1 1 NP 

Potamogeton foliosus NP NP 0 0 NP NP NP 1 

Potamogeton gramineus 20 5 8 8 9 12 17 12 

Potamogeton praelongus NP 4 20 20 8 22 24 5 

Potamogeton pusillus NP NP NP NP 1 NP NP NP 

Potamogeton richardsonii 34 12 19 19 14 24 25 28 

Potamogeton robbinsii 17 18 27 27 18 19 19 16 

Potamogeton zosteriformis 21 10 13 13 4 5 6 13 

Ranunculus flammula NP NP NP NP 1 1 0 1 

Sagittaria cuneata NP NP NP NP 1 1 1 1 

Sagittaria graminea NP NP 3 3 3 3 1 2 

Scirpus acutus 12 3 5 5 6 5 5 8 

Sparganium chlorocarpum 1 NP NP NP NP NP NP NP 

Sparganium eurycarpum 1 1 1 1 1 1 1 2 

Stukenia pectinatta NP NP 1 1 NP 1 1 NP 

Utricularia gibba NP NP 2 NP 4 1 1 4 

Utricularia intermedia 1 NP NP NP 4 1 1 4 
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Utricularia purpurea NP NP 1 NP 3 1 1 4 

Utricularia vulgaris 1 6 3 3 4 4 2 4 

Vallisneria americana 1 11 6 6 10 14 15 15 

Zosterella dubia NP 1 NP NP 1 1 0 0 

Chara 4 3 3 3 7 5 5 2 

No plants ND 54 53 53 54 52 52 42 

         

Number Species 30 26 39 37 43 42 41 39 

 
     0-Plants were present at less than 1 % occurrence 
     NP- No plants were found in the lake 
     ND – No data was available 
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From: Madison, George (DNR) <MADISONG@michigan.gov> 

Sent: Wednesday, July 25, 2012 7:32 AM 
To: Shackleford, Ian K -FS; Doepker, Robert (DNR) 
Cc: Jaimee Conroy (jaimeec@plmcorp.net) 
Subject: RE: Langford Lake Management Plan: plant community information request 
 
Hello Ian, 
 
Michigan DNR Fisheries Division does not have any record of any plant communities of special 
concern in the Langford Lake watershed.  
 
Respectfully, 
 
George Madison, Fisheries Manager 
Michigan Department of Natural Resources 
West Lake Superior Management Unit 
Baraga, Michigan 49908 
 

 
From: Shackleford, Ian K -FS [mailto:ishackleford@fs.fed.us]  

Sent: Monday, July 23, 2012 2:27 PM 

To: Doepker, Robert (DNR); Madison, George (DNR) 
Cc: Jaimee Conroy (jaimeec@plmcorp.net) 

Subject: Langford Lake Management Plan: plant community information request 
 
Hello Mr. Doepker and Mr. Madison, 
  
This is Ian Shackleford, a botanist from the Ottawa National Forest.  I am currently helping prepare a lake 
management plan for Langford Lake, following guidance from the DEQ.   We are interested in treating the 
Eurasian watermilfoil in Langford Lake with fluridone herbicide in 2013.  The DEQ guidance for lake 
management plans directs me to ask you if you are aware of any plant communities of local concern 
associated with Langford Lake.   
  
c. Plant communities – Contact the DNR Fisheries and DNR Wildlife to determine if there are plant 
communities of local concern associated with the waterbody proposed for chemical treatment.  Plant 
community information may also be gathered from a limnologist or botanist that is familiar with the 
waterbody.  Reviews may be obtained from: 

         the DNR Fisheries by letter or email request (see attached contact 
information).  Allow 4-6 weeks for these reviews. 

         the DNR Wildlife by letter or email request.  Contact the District Supervisor and local 
wildlife biologist (see attached contact information).  Allow 4-6 weeks for these 
reviews. 

  
I have drafted a Plant Community section for our Lake Management Plan.  I pasted it below: 
  
An attached map shows all the plant habitat types around Langford Lake identified by the ONF Ecological 
Classification System (ECS).  The Ottawa National Forest uses habitat types described by Coffman et al. 
(1984).  Seven different habitat types were identified: 

mailto:ishackleford@fs.fed.us
mailto:jaimeec@plmcorp.net
http://www.deq.state.mi.us/documents/deq-wd-illm-lmpguidance.doc
http://www.deq.state.mi.us/documents/deq-wd-illm-lmpguidance.doc
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         ATD (Acer-Tsuga-Dryopteris).  Sugar maple, hemlock, basswood, beech, yellow birch, red maple, 
american elm.  Podzolized or well developed sand to loam textured soils.  Generally morainic in origin, 
but may be covered by eolian deposit, or may occur on deep eolian deposits over outwash sands.   

         AVO (Acer-Viola-Osmorhiza).  Sugar maple, basswood, white ash, yellow birch, ironwood, hemlock, 
american elm.  Loam to silt loam soils.  Landform is usually moranic in origin, rolling, and often loess 
capped. 

         TMC (Tsuga-Maianthemum-Coptis).  Hemlock, red maple, sugar maple, yellow birch, balsam fir, white 
spruce, white cedar.  On soils of various textures with impeded soil drainage, on any landform.  The 
Vaccinium phase occurs on lacustrine sands, usually with QAE, AQV, or TMV.  The Dryopteris phase 
occurs on loamy soils with ATD habitat type. 

         TTS (Tsuga-Thuja-Sphagnum).  Hemlock, white cedar, balsam fir, black spruce, red maple.  On soils 
with excessive soil moisture.  Usually the soil is organic ( > 6") over mineral, but the sphagnum may 
rarely occur directly on mineral soil.  Can occur within any landform.   

         FMC (Fraxinus-Mentha-Carex).  Black ash, american elm, red maple, balsam fir.  Occurs on soils with 
excessive soil moisture of various textures.  The Carex phase occurs on organic over mineral soils 
deposited in active floodplains. 

         FI (Fraxinus-Impatiens).  White ash, red maple, sugar maple, black ash, balsam fir.  Occurs on loam to 
clay texture soils with excessive soil moisture.  Usually found in upland drainways within morainic 
landforms.   

         PCS (Picea-Chamadaphne-Sphagnum).  Black spruce, tamarack, white cedar.  Occurs on deep 
organic soils.  Lower pH than TTS. 

  
The plant habitat types, as well as field visits by Forest Service staff, can also help identify the plant community 
types (MNFI 2007).  The ATD, AVO, and TMC habitats together fall within mesic northern forest.  TTS 
corresponds to rich conifer swamp.  FMC and FI are northern hardwood swamp.  PCS is poor conifer 
swamp.  From past aquatic plant surveys, we also know Langford Lake includes submergent marsh and 
emergent marsh.  The riparian areas along the lake also include some northern shrub thicket.  Please see MNFI 
(2007) for descriptions of these plant communities. 
  
Online MNFI data were also checked and no plant communities of local concern were documented near 
Langford Lake. 
  
If you have any other information about plant communities of local concern near Langford Lake, please let me 
know! 
  
Ian 
  
Ian Shackleford, Botanist 
US Forest Service, Ottawa National Forest 
E6248 US 2, Ironwood, MI 49938 
(906)932-1330 x331, cell (906) 285-4329 
ishackleford@fs.fed.us 
  

 

This electronic message contains information generated by the USDA solely for the intended 

recipients. Any unauthorized interception of this message or the use or disclosure of the information it 

contains may violate the law and subject the violator to civil or criminal penalties. If you believe you 

have received this message in error, please notify the sender and delete the email immediately.  
 
 
 

mailto:ishackleford@fs.fed.us
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Attachment J 
(Section III. Biological Characteristics of the Waterbody) 

Description of Special Concern, Threatened, or Endangered Species 
10 December 2012  

 
On 6/2/2012 and 12/10/2012 Ian Shackleford (US Forest Service) queried the online Michigan National 
Features Inventory Web Database (http://mnfi.anr.msu.edu/search/query.cfm).  The query submitted was for 
all data within the five sections that include Langford Lake (T45N R41W Sections 19, 20, 29, 30; T45N R42W 
Section 25).  All are in Gogebic County.  Four records were returned: one bald eagle (State Special Concern) 
and three common loon (State Threatened).  
 

Element Occurrence Code 
Common Name 
Scientific Name Observed EO Data 

Site of Observation 
Managed Area 
Town Range Section 

Best 
Documentation 
of EO 

ABNKC10010*001*MI  
Bald eagle  

Haliaeetus leucocephalus  

First = 1961 
Last = 2003 

1982: 2 yg. 1982-85: 1 yg. 1986: (a) 2 yg. 1987: 2 ad. 
1988: (c) 1 yg. 1989: (c) 2 yg. 1990: (b) 1 yg. 1991: (c) 
2 yg. 1992-93: (c) 2 yg banded. 1994-06-08: (c) 1 yg. 
07-14: gone. 1995: (d) ad sitting. 1996: pr present obs. 
incubating (sitting). No yg raised (d). 1997 (d) empty. 
1998: (d) Nest productive w/ 2 yg. banded. 1999: 
Inactive. 2000-06-03: (d) Nest productive w/ 1 yg. 
banded + 1 addled egg collected. 2001: (d) Nest 
occupied but failed; adult incubating. 2002: (d) 2 yg. 
2003: (d) 1 yg.  

Langford Lake  
Ottawa National 

Forest  
45N 41W  

Sec 19,20,29,30  
Mapping Precision S 

   

ABNBA01030*275*MI  
Common loon  
Gavia immer  

First = 
1988?  

Last = 2009 

1986: 0 ad, 0 eggs, 1yg; 1988: 1 pr, 1 yg; 1989: 1 pr, 2 
yg fledged; 1990: 1 pr, 1 yg fledged; 1991: 1 pr, 0 yg 
fledged; 1992: 1 pr, 1 yg fledged; 1993: 1 pr, 1 yg 
fledged; 1994: 1 pr, 1 yg fledged; 1995: 1 pr, 2 yg 
fledged; 1996: 1 pr, 1 yg fledged.   
Langford/Little Langford - 1996: 1 pair, 1 nest, 2 hatch, 
1 fledgling. 1997: 1 pair, 1 nest, 1 hatch, 1 fledgling. 
1998: 1 pair, 1 nest, 1 hatch, 1 fledgling. 1999: 1 pair, 1 
nest, 1 hatch, 1 fledgling. 2000: 1 pair, 1 nest, 1 hatch, 
1 fledgling. 2001: 1 pair, 1 nest, 0 fledglings. 2002: 1 
pair, 1 nest, 1 hatch, 1 fledgling. 2003: 2 pair. 2004: 1 
pair. 2005: 1 pair, 1 nest, 0 hatch. 2006: 1 pair, 1 nest, 
0 hatch. 2007: 1 pair, 0 nest. 2009: 1 pair, 0 nests.  

Langford Lake - 
Gogebic County  
Ottawa National 

Forest  
45N 41W 

Sec 19,20,29,30  
Mapping Precision M 

Edde, J. 1986. 
Ottawa National 
Forest Loon 
Survey Data, 
1983-1986.  

ABNBA01030*086*MI  
Common loon  
Gavia immer  

First = 1985 
Last = 2001 

1985: 2 eggs. 1986: 2 ad, 1 egg, 1 yg. 87-06-14: 2 ad, 2 
yg. 1995: 1 nest reported. 2001: 1 pair, 1 nest.   
Langford/Little Langford - 1996: 1 pair, 1 nest, 2 hatch, 
1 fledgling. 1997-2000: 1 pair, 1 nest, 1 hatch, 1 
fledgling. 2001: 1 pair, 1 nest, 0 fledglings. 2003: 2 pair.  

Little Langford Lake - 
Gogebic County  
Ottawa National 

Forest  
45N 42W 
Sec 24,25  

Mapping Precision M 

Michigan Loon 
Preservation 
Association. 
1997-2001. 
Michigan Loon 
Watch Report 
and map.  

ABNBA01030*850*MI  
Common loon  
Gavia immer  

First = 2002 
Last = 2009 

2002: 1 pair, 1 nest, 1 hatch, 1 fledgling. 2003: 1 pair. 
2005: 0 pairs. 2008: 1 pair, 1 nest, 2 hatch, 1 fledgling. 
2009: 1 pair, 1 nest, 1 hatch, 1 fledgling.  

Cornelia Lake - 
Gogebic County  

45N 42W 
Sec 25 

Michigan Loon 
Preservation 
Association. 
2002-2006. Loon 
Report sent by 
Joann Williams.  

Three fields with no data omitted: general site description, directions to site, and protection comments. 
 
John Skogerboe (US Army Corp of Engineers) has found Myriophyllum farwellii (Farwell’s water-milfoil, State 
Threatened) during grid surveys of Langford Lake (see Attachment I).  He detected it at two points in 2002, and 
single points in 2007, 2009, 2010, and 2011.  He also found it during the AVAS survey in 2012 (Attachment F).     
 

http://mnfi.anr.msu.edu/search/query.cfm
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The US Forest Service also maintains spatial databases of rare species locations.  The databases were checked 
December 11, 2012.  In addition to the Myriophyllum farwellii, there is a site of a rare lichen from National 
Forest land on the west shore of Langford Lake (T45NR42W Section 25).  Dr. Cliff Wetmore, while doing a 
lichen survey within the Ottawa National Forest in 2004, found the crustose lichen Caloplaca parvula (a firedot 
lichen) growing on a black ash by the lakeshore, within an ash bog.  There are no State-listed lichens in 
Michigan, although Caloplaca parvula is a Regional Forester Sensitive Species on the Ottawa National Forest 
(USFS 2012) and was mentioned in Fryday and Wetmore (2002).  As of 2005 this was one of only two known 
sites of this lichen in Michigan (Wetmore 2005).  As the lichen occurs on land it is unaffected by aquatic plants 
or their management in Langford Lake. 
 
According to USFS data, there are eleven records of Myriophyllum farwellii in Gogebic County: 
 

Ottawa # Site name Observer name Last observed date 

260 Langford Lake John Skogerboe 2012 

261 Thousand Island Lake John Skogerboe 2002 

266 Crooked Lake John Skogerboe 2002 

269 Tamarack Lake John Skogerboe 2002 

574 Bobcat Lake Ian Shackleford 9/7/2009 

576 Elbow Lake Susan Trull & Melanie Fullman 9/3/2009 

469 McDonald Lake Susan Trull 8/30/2011 

657 Thrush Lake Sue Trull 8/28/2012 

619 Redboat Lake Andrea Corpolongo-Smith  9/5/2012 

628 Ridge Lake Ian Shackleford 9/12/2011 

New FR 6834 pond Ian Shackleford 7/24/2012 

 
This data has been shared with MNFI and the University of Michigan Herbarium, but is not yet updated in the 
MNFI data. 
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DRAFT REPORT 
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                                                                5 November 2012 

                                                                                                          

  

Selective Control of Eurasian Watermilfoil on Langford Lake, MI Using 
Early Spring Applications of 2,4-D  

 
John Skogerboe1 

 
 

1
USAERDC, Waterways Experiment Station, Eau Galle Ecology Research Facility,  

   W500 Eau Galle Dam Rd, Spring Valley,  (651) 325- 8181 
 
 

 
BACKGROUND 

 
 

The US Army Engineer Research and Development Center (ERDC) is currently 

developing cooperative research with the Minnesota Department of Natural Resources, 

the Wisconsin Department of Natural Resources, the US Forest Service, and the 

Aquatic Ecosystem Restoration Foundation to demonstrate aggressive whole lake 

management of invasive exotic plants to restore and protect native aquatic plant 

communities.  One management strategy currently being evaluated is early season 

application of aquatic herbicides to selectively control Eurasian watermilfoil 

(Myriophyllum spicatum L.).  Eurasian watermilfoil begins to actively grow in early spring 

soon after ice out, while many native plants are dormant.  Herbicide applied in early 

spring can allow a window of application that minimizes exposure to native plants, and 

thus reduces likelihood of plant injury (Skogerboe and Getsinger 2006).  Additional 

advantages of early spring applications include younger, smaller target plants that are 

more susceptible to aquatic herbicides, less biomass eliminating concerns for dissolved 

oxygen depletion, and slower herbicide degradation resulting in longer contact times.  

The herbicide 2,4-D, applied as Navigate (granular formulation), is selective for 

dicotyledon (dicots) plants and has been frequently used to selectively control Eurasian 

watermilfoil (Parsons et al. 2001) where native plant communities are dominated by 

ishackleford
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 2 

Monocotyledons (monocots).  Early spring applications may improve herbicide 

performance and increase selectivity particularly when native dicots are present.   

 

Langford Lake is 450 acres located in Gogebic County near Watersmeet MI, in 

the upper peninsula.  Eurasian watermilfoil was first discovered in Langford Lake by 

ERDC in July 2002 (Skogerboe et al 2003) while conducting a comprehensive aquatic 

plant survey using the point intercept method (Madsen 1999).  At the time Eurasian 

watermilfoil was discovered, the infestation was limited to 1 to 2 acres near the public 

access boat ramp.   Subsequent control measures have been limited to spot treatments 

with granular 2,4-D applied to Eurasian watermilfoil visible at the surface and has 

resulted in an increase in the area infested to between 150 and 200 acres.  More 

aggressive management measures including targeting larger areas in early spring and 

incorporating improved survey techniques are needed to gain control of Eurasian 

watermilfoil and protect the native plant population in Langford Lake. 

 

The native aquatic plant community in Langford Lake was quantitatively 

evaluated in July 2002  and August 2006 using the point intercept method and the 

Wisconsin Floristic Quality Assessment (WFQA) system (Griffin and Bernthal 2003). 

Based on the survey of 16 lakes in Gogebic County in 2002, Langford Lake had the 

second highest WFQA rating of 37.1.  Langford Lake had four species with a coefficient 

of conservatism (CoC) of 9 or 10, and nine species with a CoC of 7 or 8.  A rating of 9 

or 10 include taxa restricted to a narrow range of synecological conditions, with low 

tolerance to disturbance, and a rating of 7 and 8 include taxa found in a narrow range of 

plant communities, but can tolerate only minor disturbance.  Native plants included 9 

species of dicots including 3 species of native milfoil.  An uncontrolled Eurasian 

watermilfoil infestation could have significant adverse impacts on a native plant 

community sensitive to disturbance and could act as a source for infestation of 
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numerous nearby lakes including the Sylvania Wilderness Area and Notre Dam 

Ecological Research Facility.  During the period from 2002 to 2006 a series of small 

scale operational herbicide treatments were conducted by lake residents using a 

certified herbicide applicator.  During this period Myriophyllum spicatum increased in 

percent occurrence from 1 to 21 percent which included 39% of sites with aquatic 

vegetation. 

 
OBJECTIVES 

 
The objective of this study is to evaluate early spring application of  2,4-D to selectively 

control Eurasian watermilfoil and protect a threatened, relatively undisturbed native 

plant community. 

 
APPROACH 

 
Herbicide Applications 
 

The initial herbicide application included an early spring application of 2,4-D 

applied as Navigate and will target all know areas of Eurasian watermilfoil.  Areas 

infested with Eurasian watermilfoil were determined based on a comprehensive plant 

survey in April 2007 including a point intercept survey combined with hydro acoustics 

and underwater video camera.  The herbicide was applied in spring 2007 when water 

temperatures are approximately 12C (55oF), which generally occurs in  early May.  The 

herbicide 2,4-D was applied as Navigate to all of the infested areas at a rate of 150 to 

200 lbs/acres, and additional herbicide applications were conducted in following years 

as needed (Table 1).  Additional herbicide applications were conducted from 2008 to 

2011. 

 
Aquatic Plant Community Evaluations 

 

 Plant community assessments were conducted to quantify the effect of whole 

lake management strategies applied in early spring on both target (Eurasian 
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watermilfoil) and non target species (native species).  Pretreatment plant community 

assessments were conducted in August of 2002 and 2006 using the point intercept 

method, and will provide background data to evaluate the effects of future herbicide 

treatments on native plant diversity.   Plant evaluations in following years will be 

conducted in April, prior to herbicide application, and again in August or September. 

 
Plant species percent occurrence and diversity were evaluated using the point 

intercept method (Madsen 1999).   A sample grid (75 m x 75 m) was developed for each 

lake using Garmin MapSource United States topographic software and downloaded to a 

Garmin or Lowrance GPS.  At each sample point a double rake head attached to a rope 

was thrown approximately 3 to 5 m from the boat and dragged along the bottom back to 

the boat.  The species contained on the rake head will be identified and recorded.    

Changes in frequency of native and exotic plant species will be analyzed using Chi-

squared statistic (Madsen 1999).  Changes in the number of native and exotic plant 

species per sampling station will be analyzed using a t-test (Madsen 1999).  Changes in 

the WFQA will also be quantified. 

 

The plant community was also evaluated using Biosonics hydro acoustic 

equipment to measure plant community density and structure.  Both the MN and WI 

DNR are currently evaluating this method as a means of quantifying the effects of 

invasive plants and management techniques on native plant communities and fisheries 

habitat.  

 

Results 

Percent occurrence of Myriophyllum spicatum was reduced from 21% in 2006 to 

2 in and maintained at less than 10% through 2011 (Table 2). Myriophyllum spicatum 

percent occurrence increased to 40% in 2012 when no herbicide applications were 

conducted. Native aquatic plant community percent occurrence was not adversely 

affected.  Hydro acoustic data showed that plant density was also not negatively 

affected. 
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Table 1. Summary of Aquatic Herbicide Treatments in Langford Lake, MI  

(2007-2012) 

 
Area 

Treated  
Application 

Rate 
Application 

Rate Date 

Year acres Herbicide lbs/acre mg/L ae Treated 

2007 110 2,4-D 150 1.2 8 May 

 6 2,4-D 200 1.6 8 May 

Total 116  17700   

      

2008 105 2,4-D 150 1.2 18 May 

 6 2,4-D 200 1.6 18 May 

Total 111  16950   

      

2008 5 2,4-D 150 1.2 
13 

October 

Total   750   

      

2009 25 2,4-D 150 1.2  12 May 

Total   3750   

      

2009 18 2,4-D 150 1.2 
14 

October 

Total   2700   

      

2010 10 
2,4-D + 
triclopyr 114 + 112 1.0 + 0.5 10 June 

 5 triclopyr 287 1.5 10 June 

 10 
2,4-D + 
triclopyr 114 + 112 1.0 + 0.5 10 June 

 13 2,4-D 171 3 10 June 

Total 38  4503+3675   

      

2011 2.5 2,4-D 200 2.0 14 June 

 4.5 2,4-D 194 1.7 14 June 

 4.0 2,4-D 194 1.7 14 June 

 3.5 2,4-D 194 1.7 14 June 

 4.0 2,4-D 197 2.3 14 June 

 3.5 2,4-D 171 1.2 14 June 

 3.5 2,4-D 154 1.2 14 June 

 3.5 2,4-D 197 2.3 14 June 

 6.0 2,4-D 197 2.3 14 June 

 4.0 2,4-D 137 1.2 14 June 

Total 39.0  7173   

      

2012 0     
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Table 2.  Summary of Aquatic Plant Percent Occurrence (2002-2012) 
Plant Species 2002 2006 2007 2008 2009 2010 2011 2012 

Bidens beckii 3 1 0 0 2 3 3 3 

Brasenia schreberi 9 7 6 6 9 7 6 8 

Carex sp NP NP NP NP 0 NP NP NP 
Ceratophyllum 

demersum 3 4 1 1 3 2 1 1 
Ceratophyllum 

echinatum NP NP NP NP 0 NP NP NP 

Dulichium arundinaceum NP NP 1 1 1 1 1 1 

Eleocaris acicularis 1 NP 1 1 2 1 0 1 

Eleocaris palustris 2 NP NP NP NP NP NP NP 

Elodea canadensis 13 22 27 27 16 14 10 6 

Equisetum fluviatile NP NP 0 0 2 1 1 1 

Eriocaulon aquaticum NP NP 1 1 1 1 1 NP 

Iris versicolor NP NP 0 0 NP NP NP NP 

Isoetes sp NP NP 2 2 3 3 2 3 

Juncas pelocarpus NP NP 1 1 1 1 1 0 

Juncas sp NP NP 1 1 1 1 NP 0 

Littorella uniflora NP NP 1 1 NP 1 1 0 

Lobelia dortmanna 3 NP 1 1 3 3 3 3 

Myriophyllum farwellii 2 NP 1 0 1 1 1 1 

Myriophyllum sibiricum 1 1 NP NP NP NP NP NP 

Myriophyllum spicatum 1 21 2 2 9 9 9 40 

Myriophyllum tenellum 1 1 1 1 1 1 1 1 

Najas flexilis 2 1 0 0 4 3 3 1 

Nymphaea odorata 13 4 11 11 12 11 10 12 

Nuphar lutea 8 0 6 6 8 5 4 5 

Polyganum amphibium 2 0 0 1 1 1 1 1 

Pontederia cordata 2 3 3 3 3 3 3 6 

Potamogeton amplifolius 34 18 25 25 22 25 27 24 

Potamogeton epihydrus 1 1 NP NP 1 1 1 NP 

Potamogeton foliosus NP NP 0 0 NP NP NP 1 

Potamogeton gramineus 20 5 8 8 9 12 17 12 

Potamogeton praelongus NP 4 20 20 8 22 24 5 

Potamogeton pusillus NP NP NP NP 1 NP NP NP 
Potamogeton 
richardsonii 34 12 19 19 14 24 25 28 

Potamogeton robbinsii 17 18 27 27 18 19 19 16 
Potamogeton 
zosteriformis 21 10 13 13 4 5 6 13 

Ranunculus flammula NP NP NP NP 1 1 0 1 

Sagittaria cuneata NP NP NP NP 1 1 1 1 

Sagittaria graminea NP NP 3 3 3 3 1 2 

Scirpus acutus 12 3 5 5 6 5 5 8 
Sparganium 

chlorocarpum 1 NP NP NP NP NP NP NP 

Sparganium eurycarpum 1 1 1 1 1 1 1 2 

Stukenia pectinatta NP NP 1 1 NP 1 1 NP 

Utricularia gibba NP NP 2 NP 4 1 1 4 

Utricularia intermedia 1 NP NP NP 4 1 1 4 
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Utricularia purpurea NP NP 1 NP 3 1 1 4 

Utricularia vulgaris 1 6 3 3 4 4 2 4 

Vallisneria americana 1 11 6 6 10 14 15 15 

Zosterella dubia NP 1 NP NP 1 1 0 0 

Chara 4 3 3 3 7 5 5 2 

No plants ND 54 53 53 54 52 52 42 

         

Number Species 30 26 39 37 43 42 41 39 

 
     0-Plants were present at less than 1 % occurrence 
     NP- No plants were found in the lake 
     ND – No data was available 
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