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INTRODUCTION 
 
There are a multitude of trails in the Knik River Valley and Jim-Swan Wetland Complex.  Some 
trails are remnants of historic logging, hunting, trapping, hiking and horseback riding activities.  The 
majority of trails are relatively new, created in the past 20 years by four-wheeled all terrain vehicles 
(ATVs), high clearance four-wheel drive trucks, and airboats. The expansion of new off-road 
vehicle (ORV) trails has exploded in recent years due to rapid increase in users from Anchorage 
and the Mat-Su Borough, and advances in ATV technology to allowing travel on steep terrain and 
saturated or nearly saturated soils. 
 
Most of the trails in the Jim Swan Complex are relatively unplanned, created without understanding 
of sensitive habitats, long term sustainability, or community impacts.  In this report, the term trail is 
used generically and does not differentiate between planned sustainable, recognized trails or 
unplanned and/or unsustainable trails and tracks. 
 
Throughout the past 25 years, numerous studies and planning documents recognized the Jim 
Swan Wetlands, on the north side of the Knik River, as important habitat for wildlife including 
moose, spring black bear, waterfowl staging and breeding and salmon spawning and rearing. 
(Ritchie, et.al. 1981; Timm 1976; Alaska Department of Natural Resources, Alaska Department of 
Fish & Game, Mat Su Borough 1985; Sweet, et. al. 2004, Bureau of Land Management 2005).  
Refer to the bibliography that follows this report for a complete list of references. 
 
Because of the expansion of unplanned trails and increasing use, users and residents are 
concerned about the harmful cumulative impacts to the plant communities, hydrology, water 
quality, and wildlife resources such as fisheries and waterfowl nesting.  For these reasons, KRWG 
chose to evaluate the condition of selected trails and effects on the landscape.  The trail survey 
data and associated photos are stored as an ARC/GIS database and may assist in management of 
the area as well as provide a limited baseline for current conditions and changes over time. 
 
Additional concerns have been expressed by many residents including noise from ORVs.   Impacts 
or potential impacts beyond those addressing habitat, water quality and wildlife are not addressed 
in this report.  While some trails are used for snowmachining and skiing, this report addresses ORV 
trails during summer use. 
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LAND-BASED OFF ROAD VEHICLE (ORV) TRAILS 
 

       
METHODS 
 
Reconnaissance and photographic flights of the survey area were flown in 2005.  Crews were 
unable to conduct ground surveys in 2005 and all ground surveys were completed in 2006.  Given 
the time required for exploration, trails selection, data collection, and training of a small volunteer 
crew, portions of six trails were surveyed, five by KRWG and one segment by the National Park 
Service (NPS).   
 
Trails and trail segments ultimately selected for survey were those in close proximity to or 
accessing the Jim-Swan wetlands such as the Rippy Trail, trails from Friday Creek and trails 
accessing the Swan Lake area.   
 
To collect objective trail survey data, KRWG turned to the National Park Service’ Rivers, Trails and 
Conservation Program which evaluates trails in different parts of the state each summer.  NPS staff 
hiked part of the Rippy Trail with KRWG volunteers and demonstrated NPS trail evaluation 
methods. 
 
NPS has a data dictionary which contains several attributes describing trails such as type of trail, 
width, number of tracks, rut depths, drainage, mud, vegetation, grade and special features.  This 
well-developed, comprehensive dictionary is shown in Appendix A.  The data dictionary is placed 
into a Trimble GeoExplorer 3 (a hand held data recorder) allowing a surveyor to describe trail 
sections while an internal GPS records points along the trail.  Attributes are recorded in the Trimble 
at the beginning of each trail segment.  When the character of the trail changes sufficiently, the 
changed attributes are entered into the Trimble.  The Trimble records the GPS coordinates at the 
point of change and photographs are taken.  
 
When a trail survey is complete, the Trimble data is downloaded into a computer and with the right 
software a color coded map illustrating degrees of damaged trail can be created. The overall trail 
condition is determined by ranking various attributes of the trail, adding them together and placing 
them in the trail damage categories established by NPS (Figure 1).  NPS has a computer program 
to make these calculations but they can also be done manually.  The values for the attributes 
assigned to each trail segment are added together and the sum determines the overall condition of 
the segment as follows: 
 
 -2 to 10 Good Condition 
 11 to 26 Fair Condition 
 27 to 52 Degraded Condition 
 53 to 77 Very Degraded Condition 
 78 to 103+ Extremely Degraded Condition 
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�������� .  Condition Assessment Codes and Ranking Weight. 
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KRWG used this system to record trail survey data.  A Trimble was borrowed from the Chickaloon 
Environmental Office and their computer specialist installed the data dictionary.  Ultimately, 
however, KRWG recorded the NPS data dictionary attributes manually rather than using the 
Trimble.  Although the Trimble is useful for a trained surveyor, the learning curve is steep for new 
volunteers and requires a considerable amount of time to develop proficiency.  Also, the best time 
to conduct the KRWG trail surveys was in the spring after the shelf ice left the creek and before 
peak spring run off, and the Trimble was not as available during this time period. 
 
In lieu of using the Trimble, data sheets were developed utilizing the data dictionary attributes most 
applicable to the Jim Swan Trails (Figure 2).  A GPS recorded points along the trail, waypoints 
were noted at the beginning of new segments, and photos were taken.  All of the photos were 
linked to GPS points with GPS Photolink software. 
 
All surveys were conducted with volunteers and needed to be completed in a narrow time frame 
while the water was low in Jim Creek and it was safe to cross with 4-wheelers.   Travel to the trail 
head generally took one to two hours and then the work of recording attributes of the trail and 
photographing each trail segment began. 
 
Trail survey data was entered into an Excel spreadsheet and given to Mapmakers Alaska to be 
placed into the GIS Database.  The data is stored in the ARC/GIS database created for this 
project. 
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   Trail Survey Data Collection Form 
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RESULTS AND DISCUSSION 
 
KRWG conducted five ground surveys in 2006: 
 

·  Rippy Trail from the Jim Lake Bluff to Lower Chain Lake; 
·  Three trails originating from the Friday Creek area; 
·  One trail from the RS 2477 trail to the south east side of Swan Lake. 

 
NPS staff surveyed a segment of the Rippy Trail while training KRWG volunteers.  The Trail Map 
(Figure 3) illustrates all of the surveyed trails and tracks. 
 
Each dot on the map represents the beginning of a trail segment and the dot color represents the 
condition of the trail from one point until the next.  The black dots indicate areas at which too few 
attributes were collected or described to be able to assign rank and color code.  The trail 
represented by colored lines was surveyed by the NPS. 
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FIGURE 3.   TRAIL SURVEY MAP 
 
 
�
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In 2005, local pilots volunteered to assist KRWG on two photographic reconnaissance flights over 
the survey area.  Photographs shown in Figures 4, 5, 6 and 7 are a sampling of the network of 
ORV trails developing in the wetlands on the north side of the Knik River.  A complete set of aerial 
photographs are on the CD accompanying this report. 
 
 

FIGURE 4. ORV tracks permanently 
altered vegetation and hydrology.  
Photo by N. Moore 2005. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
FIGURE 5. Parallel and 
branched ORV tracks impact 
streams and vegetation.  
Photo by N. Moore 2005. 
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FIGURE 6.  ORV tracks at salmon rearing and waterfowl nesting area.   Salmon fry were observed in ORV 
tracks.  Photo by N. Moore October 2005. 
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FIGURE 7.  Recent ORV trail on the Swan Lake, lake bed during low water.  Photo by W. Quirk 2005.   

 
 
Most of the ORV activity occurs on the Knik River Floodplain from the Old Glenn Highway bridge 
east to Friday Creek, the Glacier at the east end of the Valley, and along the RS2447 (RS17) trail 
adjacent to the floodplain where most trails have hard sandy, gravel surfaces suitable for motorized 
activity (Figure 8). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   FIGURE 8.  A sustainable trail on stable soil near Friday Creek. Photo by. R. Howard 2005. 
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Many of the trails originating near Friday Creek progressively deteriorate as they approach the 
wetlands, encountering willow-sedge plant communities and saturated or nearly saturated soils 
where ponding and muckholes developed.  Trail surveys were conducted before all of the snow and 
ice had melted.  This likely contributed to seasonal saturation of soils in some areas which would dry 
up somewhat in the summer leaving ruts and only the worst muckholes.  The Friday Creek area trails 
became a survey priority as did a trail that accessed Swan Lake.  A brief description and selected 
photos taken during the surveys follow. 

 
FIGURE 9. Portions of some 
trails near Friday Creek had 
minimal damage.  If closed, this 
area would recover naturally. 
Photo by R. Howard 2006.  
 
 
 
 
 
 
 
 
 
 
  
 
 

 
 
FIGURE 10.  This ORV 
segment near Friday 
Creek earned an 
overall assessment of 
degraded.  Photo by R. 
Howard 2006. 
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FIGURE 11.  Parallel ORV 
trails near Friday Creek.   
Photo by R. Howard 2006. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 12.   ORV 
travel in this Friday 
Creek area resulted in 
deep trenching, ponding 
and complete loss of 
vegetation.  Photo by R. 
Howard 2006.
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A trail running north from the RS2447 trail to the southeast part of Swan Lake was incised, rutted 
and ponded (Figure 13).    As the trail neared Swan Lake and the surrounding wetlands, the extent 
of change to vegetation and hydrology became more evident (Figures 14, 15 and 16). 
 
 

Figure 13.  Swan Lake 
access trail with deep 
trench, ruts and ponds 
and complete loss of 
vegetation and altered 
hydrology. Photo by R. 
Howard 2006. 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
FIGURE 14. ORV travel 
damaged native sedges near 
Swan Lake.  N. Moore 2005. 
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FIGURE 15.  ORV trail 
killed Carex aquatilis 
which was replaced by 
a new species at Swan 
Lake.  Photo by N. 
Moore 2005. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Figure 16.  At low water this ORV track 
entered Swan Lake from the RS2447 trail. 
The vegetation mat was damaged and 
rutted, and hydrology altered.  Swan Lake 
receives high density use by staging and 
nesting waterfowl, birds that are sensitive 
to disturbance. Photo by R. Howard 2005. 
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Another survey priority was the Rippy Trail.  The NPS surveyed a portion of the trail from the trail 
head to the Jim Lake bluff.  KRWG surveyed the remaining motorized segment to its terminus.   
 
In 1984, the Mat Su Borough Comprehensive Development Plan Trails described the Rippy Trail 
as “a rugged foot and horseback trail that goes all the way to Friday Creek”.    
         

FIGURE 17.  Single track on the Rippy 
Trail.  Photo by R. Howard 2004. 
 
   
 
 
 
 
 
 
 
 
 
 
 
 

In recent years, ORV use on the trail progressed beyond the original historic logging road onto the 
single track.  The Rippy Trail is very close to the wetlands and the soils are primarily soft organics. 
The trail crosses springs and anadromous streams causing erosion and sedimentation into the 
lakes, streams, and salmon spawning and rearing areas. 

 
 

FIGURE 18.  A fresh water spring, 
open in the winter along Rippy 
Trail, is turned into a muck hole by 
ORVs.  Rutting, ponding and loss of 
vegetation has also occurred.  This 
was an original single track hiking 
and horseback riding trail.  
Condition rating of degraded. Photo 
by R. Howard 2005.  
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A short side trail off the Rippy Trail accesses the wetlands.   The following two photos show the 
progression of damage to the wetlands at one access point. 
 

FIGURE 19.  A short access trail to 
the wetlands from Rippy Trail. Photo 
by R. Howard 2004. 
 
 
 
                                                                 
               
 
 
 
 
 
 
 
 
 
 

 
 
 
FIGURE 20.  Picture taken 
two years later of same 
location as in FIGURE 19.  
DNR File Photo 2006. 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
ORV use has detrimental effects on sensitive lands adjacent to trails.  The wetlands shown above 
are near small water bodies and natural ‘potholes’ frequented by swans and ducks.  Siltation into 
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the wetlands and disturbance of wildlife, particularly moose and waterfowl, can be a problem at this 
location. 
 
The Rippy Trail from the Jim Lake trail head to the end of the motorized segment at the wetlands 
crosses two streams and freshwater springs.  The first stream channel, just beyond the upper Jim 
Lake parking area, is degraded to the point that fish can no longer pass.  At the time of survey, 
some water ran down the trail.  Deterioration of stream banks and stream bed by ORV traffic and 
natural high water events were likely causes for these changes.  The second stream crossing is 
becoming wider as a result of repeated crossings with ORVs.  As a stream continues to widen, it 
eventually becomes too shallow for fish passage.  The terminus of the motorized portion at survey 
time was on the Chain Lake wetlands, home to ducks, grebes and Trumpeter Swans.  The 2007 
(draft) Asset Management Plan for Borough-Owned Land in the Butte Area states that summer use 
of the Rippy Trail is “degrading natural resources that provide critical habitat for a variety of fish 
and wildlife”. 
 
Portions of the Rippy Trail could support motorized traffic.  Large segments of the trail, however, 
cross streams, springs and other wet and saturated areas unsuitable for motorized traffic. The 
overall trail is immediately adjacent to and parallel to the wetlands and the potential to cause 
harmful disturbance to wildlife and wetland vegetation is (relatively) high. 
 
A video “Tracks in Time” (Yakutat Salmon Board & CCBI, 2005) explores the issues created by 
ORV’s in the Yakutak area.  A study illustrated how different plant communities and soil types 
respond to ORV traffic.  A shrubby willow plant community on a relatively dry substrate tolerated 25 
passes with an ORV with minimal damage to the ground and only broken branches on the shrubs.  
However in an area with moist soils and grasslike vegetation, only 2 passes with an ORV created 
ruts, destroyed vegetation and altered hydrology.  After 25 passes the trail was nearly impassable. 
 
Damages to soils and the resultant effects on vegetation are discussed in Biological Impacts of Off-
Road Vehicles in Alaska: A Literature Review (Loomis and Liebermann, 2006).  Certain vegetation 
types such as wetland sedge meadows and lichen dwarf shrub plant communities are more 
susceptible to damages than other plant community types.  If sharp turns are made or the machine 
is accelerated quickly, greater damages can occur.  
 
ORVs abrade, compress and shear vegetation (Sinnott 1990).  ORVs traveling on saturated soils 
form a wave in the organic layer (mat).  Repeated use stretches the mat, weakening and tearing 
root systems.  With the loss of the mat, tires erode the underlying mineral layer (Abele et al. 1977; 
Harrison 1976, Sinnott 1990). 
 
Wetland sedge meadows and their associated willow communities are important moose habitat 
and are susceptible to damages during hunting season.  The trails surveyed from Friday Creek 
were most likely originally created during hunting season. 
 
Loomis and Liebermann describe damages that can occur in wetland soils such as damming and 
ponding which leads to altered thermal regimes and changes in freezing and thawing patterns.  
These effects last well past removal of the disturbance from the area.  Altered soils result in a 
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changed plant community. This paper cites a distinction between functional recovery, where 
species diversity has decreased, and complete recovery where the area returns to a 
predisturbance condition.  Meyer (2002) stated that soils that contain a large proportion of gravel 
and rock and are well drained are the most suitable soils for ORV trails. However, plants growing in 
these environments are also susceptible to damage by ORVs. 
 

Loss of habitat is one of the largest impacts on wildlife by ORVs.  Meyer (2002) wrote that one 
pass of an ORV in wetlands can impact up to 1 acre per mile of habitat.  ORVs crossing streams or 
riding in streams can increase siltation and affect the survival of fish eggs at critical times of the 
year (Tracks in Time, 2005 and Loomis and Liebermann, 2006). 
 
Noise can cause animals to abandon good habitat, cause loss of nests and brood rearing success, 
and can cause damages to hearing.  Studies have documented animals’ reduced abilities to locate 
young, recognize mating calls, be effective predators or be aware of predators as a result of 
hearing loss in areas of high ORV noise (Schubert and Smith, 2000). 
 
Studies on ORV impacts on birds and small mammals showed significant reductions in density and 
diversity of birds, small mammals and intertidal invertebrates due to ORV-related noise and habitat 
degradation (Berry 1980, Leatherman and Steiner 1987).  “Limited research in boreal and arctic 
areas indicate the likelihood of similar impacts” (Sinnott 1990).  An Alaska Department of Fish and 
Game report in 1990 notes that ORVs affect wildlife not only through habitat alteration, but also 
noise which stresses animals and may displace them to less productive or secure habitat.  Further, 
wildlife is especially vulnerable to disturbance during naturally stressful times such as breeding 
season and in high concentration areas such as in nesting colonies.  “In some parts of Alaska, 
ORV access is believed to be a significant factor in reducing moose bull:cow ratios [Game 
Management Units] 9c, 13A and 15C, altering age structures by selective harvest of large bulls  
(GMU 17) and loss of refugia. (GMU 13B) of moose” (Sinnott 1990). 
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CONCLUSIONS AND RECOMMENDATIONS 
 
A limited number of trails were surveyed as part of this grant.  However, the surveys sampled a 
variety of conditions and locations within the Jim Swan Wetland Complex.  All of the surveyed trails 
showed damage. 
 
The aerial photos provide additional insight on the extent of the ad-hoc developed trails within the 
area.  The conditions found in the surveys are likely to be representative of the conditions found on 
the many trails that were not surveyed. 
 
Numerous studies have stated wetlands are highly vulnerable to damage by ORVs, and the KRWG 
trail surveys in the Jim Swan Wetland Complex support these findings.  Survey photographs show 
most vegetation has been completely removed along most of the survey areas. In some areas a 
new plant species is introduced in place of the lost species.  Furthermore, hydrology has been 
altered in areas to the extent that recovery to pre-disturbance conditions is unlikely. 
 
Prior studies and planning documents recognize the importance of the Jim-Swan Wetland 
Complex for wildlife resources important to Alaskans such as moose, black bear, salmon and 
waterfowl. 
 
 In addition to known impacts to habitat in the Jim-Swan area, ORV activity also likely has a 
harmful effect on mammals, fish and birds.   “Research in other states has shown that ORVs can 
significantly affect wildlife resources and reduce recreational opportunities and quality of 
experiences of other legitimate users.  In fact, a thorough literature review revealed few, if any, 
scientific studies where ORVs were operated without adverse impacts and no studies where ORVs 
were beneficial to wildlife populations or their habitats” (Sinnott 1990). 
 
Motorized activities in the Jim Swan Wetland Complex should be limited during critical periods 
especially during moose calving and waterfowl nesting and brood-rearing to prevent harmful 
disturbance of wildlife. The wetland habitat should be protected from further degradation by limiting 
access by ORVs and other craft known to degrade wetland habitat, such as airboats.  Established 
low impact trails could provide access to designated areas during hunting and fishing seasons and 
after water bird brood rearing and moose calving.   
 
During the course of this grant period a Public Use Area was established for the Knik River Area 
which includes the Jim Swan Wetland Complex.  The Department of Natural Resources is charged 
with developing a management plan to enhance nonmotorized and motorized (ORV) recreational 
activity and “protecting and maintaining fish and wildlife habitat” (A.S. 41.23.180). 
 
Managers will need to: 
 

·  Address the increasing harmful impacts of ORV activity on wildlife resources; 

·  Recognize that as use increases, the level of impact will intensify, 
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·  Close and reroute ORV trails that damage the Jim-Swan Wetlands Complex or disturb the 

wildlife that depends on those resources. 

·  Monitor closed areas to assess the ability of the ecosystem to restore naturally to pre-

disturbance conditions. 

·  Seasonally close or restrict ORV activity as needed during wet conditions to reduce 

erosion, siltation into the water bodies and stop the damages occurring to the organic and 

mineral soil layers. 
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AIRBOAT TRAILS 
 

The Jim-Swan Wetland Complex is a popular destination for boaters including canoeists, 
airboaters and outboard motor users.  Boaters visit the area to fish, birdwatch, hunt and for 
pleasure boating.  Formal user surveys or counts have not been conducted.  All forms of recreation 
have significantly increased in recent years as a result of population growth of the local community, 
the Matanuska-Susitna Borough and Anchorage. 
 
 Aerial photos indicate significant use by airboats with resulting permanent trails.  The aerial photos 
taken in 2005 showed various airboat trails in addition to land-based ORV trails (Figures 21, 22, 23 
and 24).  While ground surveys were not conducted on airboat trails, KRWG researched and 
compiled past work on airboat impacts, focusing on Alaskan studies.  A USFWS hydrologist visited 
the site on October 19, 2006 and provided an analysis of likely and potential impacts from airboat 
traffic in Jim Creek.  This technical  note can be found in Appendix B. 
 
Unlike ordinary boats, airboats are capable of traveling across wetlands with sensitive vegetation 
and soils. Because of this capability, Racine et.al in 1998 suggested that airboats should be 
considered as another category of ORVs.  Many of the same impacts that arise with land-based 
ORVs apply to airboats and include damages to vegetation, soils, habitat and hydrology. 
 
Motorized boat traffic enters the Jim Swan system two ways.  One route, is via the Knik River to 
Jim Creek and then up Jim Creek turning to the east towards Swan, Leaf and Lower Chain Lakes 
or turning west toward Mud Lake.  Another access point is from Mud Lake where an ad-hoc boat 
launch has developed.  This site is most heavily used during duck hunting season by all types of 
power boats including airboats, and is used throughout the ice-free season by motorized and non 
motorized boaters. 
 
Figure 21 shows trails through Carex aquatilis (identified by author) that has been completely 
removed by airboat traffic.  Jorgeson, et.al, 2005 suggest C. aquatilis should recover by colonizing 
the degraded organic mat in approximately 30-50 years if left undisturbed. Recovery in the late 
successional plant community represented by Menyanthes trifoliata and Equisetum fluvatile in the 
Tanana Flats may take 80 years or more. Full recovery is defined by similar plant composition and 
productivity prior to disturbance or as compared to a reference area. 
 
If airboat traffic begins in the early summer and continues into the late fall, the chance of plant 
recovery is reduced.  When photosynthetic ability is lost, the roots and rhizomes will eventually die, 
the trail can become deeper and the potential for erosion increases (Racine, et.al 1998). 



22 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 21.  Airboat trails cross vegetation mat to reach duck blinds (small dots along the upper  strip of 
vegetation in the middle of the picture).  Gull Lake is at the upper left and upper Mud Lake (Heart Lake) is in 
the lower center of the picture. Photo by N. Moore October 2005. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 22.   Airboat trails along the margin of woody vegetation (lower right to center) and trails into wetland 
vegetation.  Wetland margins where shrubby vegetation occurs is important waterfowl nesting habitat. 
(Ritchie, et.al, 1981)  Photo by N. Moore October 2005. 
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Jorgeson, et al. (2005) measured water depths and water velocities in airboat trails of three levels 
of vegetation disturbance – low, medium and high. An airboat trail characterized by a low level of 
disturbance maintained plant cover during 2002 and 2003.  Trails showing moderate (medium) 
levels of disturbance had a small decrease in plant cover and shorter plants during the same time 
period; all vegetation was removed from those trails with a high level of disturbance. Trails with a 
low level of disturbance had shallower water depths and the highly disturbed trails had the deepest 
water depths.  Water velocities were slower in trails of low disturbance and faster in trails with the 
highest disturbance.  Velocities were more than three times as fast in the disturbed areas as those 
found in the undisturbed reference area. 
 
The altered hydrology that occurs within airboat trails could result in the movement of suspended 
organic particulate matter, change groundwater flow within the wetlands which is important for 
productivity, reduce water levels and nutrient input (Racine, et.al, 1998).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 23. Airboat trails originating from Leaf Lake.  Numerous trails have severely disturbed wetland plant 
communities.  Altered hydrology in the wetlands could potentially lower water levels and affect nutrient input 
(Racine, et.al, 1998).  Photo by T. Cox September 2003 
 



24 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
       
Figure 24.  Same location as in Figure 23 at higher water levels.  Photo by N. Moore October 2005. 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

      Figure 25.    More airboat trails.  Photo by N. Moore, October 2005 
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Because of the ability of airboats to travel through vegetated wetlands and open water, their use 
often occurs in areas frequented by water birds.  U.S Fish and Wildlife Resource Publication 188, 
Human Disturbances of Waterfowl: An Annotated Bibliography, entry 133, describes the hierarchy 
of water-based activities and the degree of disturbance they cause.  The greatest disturbance is 
caused by rapid movement and noise (motor boats, water skiing); followed by movement and a 
little noise (sailing, rowing, and canoeing); little movement or noise (swimming) and those activities 
that cause the least disturbance occur mostly on the shoreline (fishing, birdwatching).  Studies 
repeatedly state that activities that create loud noise and rapid movement are the most disturbing 
to wildlife. 
 
Airboats present a combination of high decibel noise and fast movement and have caused 
significant disturbance-related impacts to water birds during migratory staging, loafing, foraging, 
breeding, nesting and brood-rearing stages.  Various studies have measured flush distances of 
different species in response to disturbance. Comparisons of flush distances have also been 
measured for a fast outboard motor boat and an airboat.  Flush distances were considerably 
greater in response to the airboat (Rodgers et.al. 2003). 
 
Disturbances have resulted in reduced attempts to nest, deserted nests and reduced duckling 
survival (Montana Chapter of The Wildlife Society, Birds 1999).  In 1985, Korschgen, et al. reported 
that recreational boating reduced the carrying capacity of an area because when birds are 
repeatedly disturbed their flight time is increased, energy expenditure is increased and feeding 
time is reduced.  To fulfill energy requirements, if disturbances persist, the birds will eventually 
relocate to forage in a less preferred area.  The new area may be less preferred because it is less 
productive for feeding, or, it may provide less protection from predators.   
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CONCLUSIONS AND RECOMMENDATIONS 
 
Aerial surveys and photo documentation indicate that airboats travel throughout the Jim-Swan 
Wetlands and the area appears to receive enough use to cause long term alteration of vegetation 
and hydrology in some areas. 
 
Numerous documents describe the harmful nature of airboats to wetland complexes and the 
wildlife and water bird resources they support.  Many of the same impacts that arise with land-
based ORVs apply to airboats and include damages to vegetation, soils, habitat and hydrology.  
Impacts of noise and wind blast to wildlife, trumpeter swans and other water birds during nesting 
and brood rearing can cause significant harm.   
 
Baseline Water Bird Surveys, a companion report to this trails report, documents the importance of 
the Jim-Swan Wetlands for high-density use by breeding and nesting waterfowl comparative to 
other areas of the Upper Cook Inlet, and presents management recommendations to support 
healthy productive waterfowl populations.  The importance of the Jim-Swan Wetlands for waterfowl 
is also reported in several earlier study and plan documents.  Citations for these documents are 
included in the companion bird survey report. 
 
A management priority for the Jim-Swan Wetland Complex shall be protection of the habitat and 
wildlife resources as required by Alaska statutes and other state and federal regulations with 
priority consideration given to those forms of quiet recreation most compatible and least harmful to 
the natural values of the wetland complex.  An optimum management plan will designate the Jim-
Swan Wetland Complex as a critical habitat area and set aside the area for nonmotorized 
recreation with designated canoe/kayak trails and seasonal and area closures as needed to 
eliminate disturbance to waterfowl during critical stages. 
 
The following alternatives for managing the Jim Swan Wetland Complex will help maintain the rich 
biological resources found here and ensure continued enjoyment for fishing, hunting, birding, and 
wildlife viewing. 
 

·  Close heavily impacted airboat trails/areas to allow for vegetation recovery. 

·  Establish horsepower limits in Jim Creek to prevent further erosion and stream alteration 

from wave action. 

·  Conduct user surveys/counts. 

·  Monitor boating impacts on vegetation and hydrology. 

·  Prevent harmful boating impacts on waterfowl during critical staging, nesting and brood 

rearing cycles.  Tools may include:   

o buffer zones around nesting and brood-rearing areas, 
o designated water trails and horsepower limits, 
o seasonal closures to high speed noisy watercraft such as airboats, 
o identify critical areas for designation as permanent sanctuary/refugia. 
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CANOE TRAILS 
 
The Jim Swan Wetland Complex is a world class canoeing destination.  There are primitive canoe 
launch sites (landings) at Mud Lake and Jim Lake.  From either landing, canoeists can connect to 
the Jim Creek system and explore many lakes and ponds as shown on the Jim-Swan Wetlands 
Area map at the beginning of this report.  The area also provides important salmon rearing habitat. 
(See Alaska Department of Fish and Game fisheries data and memo in Appendix C.) 
 
The landings at Jim and Mud Lake are undeveloped. There are several problems at these sites 
including: garbage, human waste, siltation, erosion, and bank degradation with loss of native 
vegetation and introduction of invasive plant species.  Often, unattended and smoldering  
campfires have been discovered at these sites.  The following discussion will describe the sites 
and make recommendations for management of these areas. 
 
MUD LAKE 
 
Mud Lake is the first landing reached from Maud Road and provides the closest access to Mud, 
Heart, Gull Lakes and Jim Creek.  In addition to canoeists and kayakers, this site is also used by 
motorized boaters especially during hunting season.  A rugged road provides access to the 
shoreline for trucks to launch boats.  In September, 2005 a new and more direct road was cut out 
of the forest (Figure 27).  Much of the land at this site belongs to Eklutna Corporation. 
 
Figure 27.  New, user-developed road for trucks and boat trailers in September 2005.  Note freshly cut live 
birch.  Photo by N. Moore 2005. 
 

 
 

Persistent litter generated by campers and household dumping, shotgun shells, spent cartridges, 
nails and broken glass are common problems. The landing is most affected by damage to 
vegetation and erosion (Figures 28, 29 and 30).  Camping occurs along the lake shore and on a 
small knoll downslope towards the lake. 
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Figure 28.  Destroyed clumps 
of native wetland vegetation at  
Mud Lake.  Photo by N. Moore 
2005. 
 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
Figure 29.  Siltation in Mud Lake from launching a boat.  Photo 
by N. Moore. 
 
 
 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
Figure 30.  Gully on access 
road draining directly towards 
Mud Lake.  Photo by N. Moore 
2005. 
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JIM LAKE     
 
Jim Lake is at the end of a side road from the terminus of the Maud Road extension.  Canoe trips 
beginning at Jim Lake can be limited to exploring the lake, or may continue across the short 
portage located on the southwest side of the lake and go into Jim Creek.  This provides closer 
access to eastern Gull Lake, Swan, Leaf, Chain Lakes and the Knik River than the Mud Lake 
access point.  The Jim Lake portage degrades over time as boats are routinely dragged across it. 
The portage was repaired in 1995 with grant money from Natural Resource Conservation Service’s 
Wildlife Habitat Program(NCRS WHIP).  Currently the portage is need of maintenance and repair. 
 
More camping occurs at Jim Lake than Mud Lake with as many as four camps observed at one 
time.  Human waste, shotgun shells, garbage and nails found in fire rings in the middle of the 
roadway are primary problems found at this site. 
 
In late summer, sockeye (red) salmon are observed spawning near the ad-hoc boat launch site 
(Figure 31). The lakeshore has eroded and intercepted a water table; water is observed flowing out 
from the lower section of the bank.  Other sections of the shoreline adjacent to this area show 
signs of bank degradation (Figures 32 and 33). 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
       Figure 31.  Red Salmon at Jim Lake boat launch.  Photo by N.  Moore. 
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Figure 32.  The Jim Lake ad-hoc boat launch.  A section of shoreline is failing at left center of the 
picture.  Photo by N. Moore 2005. 

 

         

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                

              Figure 33.  Mud puddle draining into Jim Lake.  Photo by N. Moore 2005. 
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Figure 34.  Litter and human 
waste are a major problem at 
Jim Lake Landing. Rotting 
salmon at left, feces partially 
covered by toilet paper on right 
side of photo.  Photo by N. 
Moore 2005. 
 

 

 

 

 

 

 
 
 
MANAGEMENT SUGGESTIONS FOR MUD AND JIM LAKE 
 
During the period that this grant was conducted, the Jim Swan Wetland Complex became part of 
the Knik River Public Use Area (PUA).  Better management of this area is likely now that a specific 
plan is under development.  The following suggestions are important components to be included in 
the plan. 
 

·  Provide sanitation facilities. 

·  Provide bear proof garbage containers. 

·  Stabilize and rehabilitate shoreline – not to negatively impact salmon spawning area. 

·  Protect resources important for fisheries present in the system. 

·  Provide for limited day use activities near shore. 

·  Develop limited rustic campsites in uplands. 

·  Repair and maintain the Jim Lake portage to Jim Creek.  (See suggestions in the following 

chapter Priority Revegetation/Restoration Projects for the Jim Swan Wetland Complex.) 

·   Monitor impacts of motorized and nonmotorized boating on the wetlands, shoreline, wildlife 

and waterfowl.  Restrict activities and improve launch site as necessary. 

·  Provide visitor education about area flora and fauna, how to reduce human impact following 

Leave No Trace guidelines, and, boating safety. 



32 
 

PRIORITY REVEGETATION/RESTORATION PROJECTS FOR THE JIM SWAN 
WETLAND COMPLEX 

 
 

Many of the following projects were briefly addressed previously in this report.  These projects 
summarize the authors’ priorities for revegetation as a result of field observations and research 
associated with completing this grant. 
 
Revegetation and restoration are terms used interchangeably; rehabilitation could also be used.  It 
is presumptuous to assume a site can be restored to function as it did prior to disturbance. Instead 
the sites should be repaired with the idea that over time, functional restoration will occur. The initial 
steps suggested for rehabilitation of a site will begin that process, and provide conditions 
necessary for successful functional restoration. Any plan to repair these sites should involve an 
interdisciplinary team approach consisting of fishery, hydrology, plant ecology, and revegetation 
specialists. 
 
The landings at Mud and Jim Lakes need to be stabilized to allow continued user access, and also, 
to protect the fishery resources at Jim Lake, and minimize siltation and sedimentation at both sites.  
Maintaining healthy native vegetation will restore stability somewhat.  Hardening of the boat launch 
sites will likely be required to reduce erosion. 
 
The first anadromous stream that is encountered when walking the Rippy Trail lost its channel a 
few years ago likely due to a combination of ORV activity and high water events. A fluvial 
geomorphologist could determine the best method to recapture and stabilize the channel so the 
small fishery could resume using the stream. 
 
The portage from the south east side of Jim Lake to Jim Creek requires repair and maintenance.  
At present a coir log would stabilize the lake side of the portage if it was installed along the face of 
the portage.  At low water, the creek side of the portage is extremely muddy and very soft.  An 
open weave, interlocking mat could be installed to make it easier to walk and would allow wetland 
vegetation to grow through it.  The upland portion of the portage needs to be seeded occasionally 
and the portage needs at least a five-year maintenance plan to ensure it remains in good condition. 
 
Numerous trails have been created by ORVs and airboats throughout the Jim Swan Wetland 
Complex.  Many trails occur in sensitive wetland areas and should be closed and allowed to 
recover on their own.  A five year monitoring plan could be developed and would help determine if 
vegetation is recolonizing the trails and indicate if a revegetation strategy is needed for some of the 
most severely damaged sites and trails in sensitive habitat. 
 
The results from this grant support the numerous reports in the literature recognizing the important 
wildlife habitat of the Jim Swan Complex, especially for staging, breeding and brood-rearing 
waterfowl and fish-rearing.  Revegetation/restoration projects should focus on maintaining or 
enhancing these important resources.   
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APPENDIX C.  FISHERIES 
 
 

 Memorandum  
 
January 30, 2007 
 
Re:  Jim- Swan Wetland Fisheries 
 
The Jim Swan Wetland Complex  is characterized by numerous lakes and ponds of various sizes 
and slow moving streams, side slough channels and flooded marshes. The water for this wetland 
complex originates from mountain streams, numerous springs, upwellings and receives snow melt 
from the Chugach Mountains to the immediate north east.    
 
This area is recognized as being one of the earliest areas of open water in the spring and one of 
the latest areas to freeze in the fall.  This period of lengthy thaw, relatively warm water and 
numerous water bodies, including Jim, Mud, Leaf and Swan Lakes support migratory birds and 
coho and sockeye salmon and Dolly Varden fisheries.  Anadromous streams feed this wetland. 
 
Over the past decade and a half the Alaska Department of Fish and Game has monitored coho 
salmon spawning escapement in the Jim Creek drainage via foot surveys. Foot surveys are on the 
ground counts conducted by department personal.  Surveys are only conducted on Upper Jim and 
McRoberts Creek, where the majority of the spawning activity takes place. These foot surveys 
have been conducted annually since 1981. In an effort to ground truth our foot surveys the 
department  installed a weir across Jim Creek 1993 and 1994 count both coho and sockeye 
salmon. Although we only have two years of data to compare, it looks as though our foot surveys 
estimates only realize about 20 to 30% of the actual fish present in the system.  Harvest and 
escapement counts follow this memorandum. 
 
The surveys report fish sightings at one specific time and do not represent a time of high or low 
numbers of fish.  Although the fish count numbers fluctuate from year to year, over the past five 
years coho salmon escapements to this system have been above average and for four of those 
years well above average. The sport harvest for Jim Creek system is annually monitored by the 
department through its statewide harvest survey program. Jim Creek annually supports about 
11,000 anglers days of effort with an average harvest of coho and sockeye salmon of 
approximately 9,300 and 1,500 respectively.  
 
Concerns about the fishery include loss of habitat due to increased development, possible over 
fishing in the future if angling effort continues to increase and loss of wet lands. Illegal ORV 
damage may occur in some area’s of the stream where users instead of crossing at dedicated 
locations choose to ride their ORV’s up or down stream within the stream bed or channel.  
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Pollution also presents hazards to the fisheries, 30 car batteries were found at Mud Lake during 
one spring cleanup, oil and fuel pollution from vehicles stuck in the sand and eventually claimed by 
the Knik (see photo), lead from bullets and human waste. 
 
The Jim Swan Wetland Complex provides important rearing habitat for juvenile fish.  Activities that 
increase sedimentation in these systems could negatively impact the rearing habitat. 
 
If money was available, additional studies that would benefit the knowledge and management of 
this fisheries would include:  A floating weir on Jim Creek to count both sockeye and coho salmon, 
a juvenile salmon assessment study to determine the expanse of rearing area within the complex 
and a juvenile out migration and coded wire tagging study to determine survival and location of 
interception by sport, commercial and personal use users. 
 
To summarize:  The Jim Swan Wetland Complex provides exceptional rearing habitat and 
recreational activities should be conducted in a way as to not negatively impact this resource. 
 
 
Sincerely, 

��������	��������	��������	��������	  
Area Management Biologist for N&WCI 
Alaska Department of Fish and Game 
Division of Sport Fish 
1800 Glenn Highway, Suite #4 
Palmer, Alaska 99645 
david_rutz@fishgame.state.ak.us 
Office Phone # (907) 746-6323 
Cell Phone # (907) 355-7453 
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Table Source:  Sweet, D., Ivey, S., Rutz, D. Alaska Department of Fish and Game, Division of Sport Fish.  
Area management report for the recreational fisheries of northern Cook Inlet. 
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Data Source:  Sweet, D., Ivey, S., Rutz, D. Alaska Department of Fish and Game, Division of Sport Fish.  Area 
management report for the recreational fisheries of northern Cook Inlet. 
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