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Summary 

Eelgrass was monitored while the Morro Bay State Park Marina maintenance dredge project was 

underway. The closest eelgrass to the dredge area was a well defined shallow bed located 

approximately 50 m (164 ft) to the north of the dredge area. The eastern side of this bed over a 

distance of approximately 213 m (700 ft) was along a depth contour of approximately -1.2  (-4 ft) 

mean lower low water (MLLW), and was the western side of the narrow navigation channel 

(30 m, 100 ft wide) for approaching and leaving the marina. Sidescan sonar and downlooking 

sonar surveys were completed to map this area during the dredging, which occurred from August 

through November 2012. Diver surveys were also completed to observe the health and condition 

of plants.  

No impacts to eelgrass from the dredging were observed, such as dredging occurring outside the 

planned dredge area and affecting eelgrass and tugboats and barges running aground on top of 

eelgrass. However, the monitoring detected what was found to be straight narrow paths devoid of 

eelgrass running adjacent to and parallel with the navigation channel, as if from propeller 

scouring from boats or a boat traveling outside the navigation channel.  

For precautionary reasons, a recommendation is the navigation channel marker buoy locations 

for approaching and leaving the marina should be re-evaluated, re-aligned, and additional buoys 

added where appropriate to ensure the navigation channel is clearly marked, particularly since 

areas close by were dredged, and dense eelgrass occurs nearby. The channel markers should be 

re-checked on occasion because the channel dimensions and distribution of eelgrass can change 

over time. Also, signs could be displayed and pamphlets made available at the marina access 

gangway ramps for informing boaters of the new dredge dimensions and depths and for 

reminding boaters to stay within the navigation channel to avoid potentially impacting eelgrass 

and habitat for eelgrass from propeller scouring.  
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Introduction 

This report describes the 

results of sidescan sonar, 

downlooking sonar, and diver 

observation surveys that were 

completed to monitor the 

condition and occurrence of 

eelgrass in closest proximity 

to the Morro Bay State Park 

Marina maintenance dredge 

project while the dredging 

was underway (Figure 1). 

Although the pre-dredge 

survey found no eelgrass in 

the planned dredge area, 

monitoring of the closest 

eelgrass to the dredge area 

was completed to ensure that 

eelgrass was not affected by 

the project.
1
  

The closest eelgrass to the 

dredge area was a well 

defined bed located 

approximately 50 m (164 ft) 

to the north from the dredge 

area and 50 m from shore at 

its closest point to shore 

(Figure 1). Although the 

probability was low, plants in 

this area could potentially be 

affected from the dredging 

inadvertently occurring inside 

this bed, and plants could also 

be affected if boats and barges accidentally grounded on top of plants. Sediments shifting from 

alterations in water current patterns could also affect eelgrass by exposing eelgrass rhizomes, 

dislodging plants, and burying plants. Another change could be from the dredging creating water 

                                      
1
 Eelgrass monitoring during dredging was specified as a component California Coastal Commission Coastal 

Development Permit 3-10-056, Morro Bay State Park Marina Dredge Project, City of Morro Bay. 

 

 
Figure 1. Morro Bay State Park Marina and planned dredged 

area. The background photo taken in 2011 is courtesy of 

County of San Luis Obispo, Office of Emergency Services. 
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turbidity plumes of sufficient scale and 

intensity that plants become reduced in 

abundance from insufficient light reaching the 

bottom.  

The dredging was done using an excavator 

operating on a work barge platform 

(Figure 2). The work barge was equipped 

with two spuds (piles lowered to the sea bed) 

for stabilizing the barge. A silt curtain 

surrounded the excavator barge for keeping 

suspended sediments confined to as small of 

an area as possible. The dredge sediments 

were deposited into a scow (receiver barge) 

that was tethered alongside the excavator 

barge. A tugboat was used to transport the 

bottom-opening scow to the sediment disposal 

site and back. The disposal site was located 

outside of and approximately 2.0 km (1.3 mi) 

south from the entrance to the Morro Bay 

Harbor.  

Methods 

The eelgrass monitoring consisted of alternating sonar surveys with dive surveys every other 

week for mapping and observing eelgrass in closest proximity to the planned dredge area. The 

dive surveys using SCUBA were for resolving sonar images of uncertain identity and to observe 

the health and condition of eelgrass on a repeated basis (Figure 3). All dive surveys were 

scheduled and completed at high tide for the generally better underwater visibility in Morro Bay 

compared to low tide.  

The sonar surveys were scheduled and completed when the tide level was greater than +1.1 m 

(+3.5 ft) mean lower low water (MLLW) for collecting the best imagery possible and for 

avoiding vessel contact with eelgrass. The sonar and GIS mapping methods were the same used 

in the pre-dredge survey.
2
 The survey area, however, was slightly smaller, in focusing the 

monitoring to the eastern side of the eelgrass bed next to the marina entrance channel and in 

closest proximity to dredging operations (Figure 3). The survey boat was equipped with a dual 

frequency 330/800 kHz Imagenex sidescan sonar and a BioSonics 201 kHz vertical 

                                      
2
 Tenera, Inc. 2012. Eelgrass (Zostera marina) Survey Report, Morro Bay State Park Marina Maintenance Dredging 

Project, Pre-Construction Eelgrass Mapping. Submitted to Anchor QEA, L.P. Mission Viejo, CA, August 2012. 

 

Figure 2. Excavator on barge filling sediment 

scow and with tugboat at hand (top photo). 

Tugboat pushing filled sediment scow near the 

Natural History Museum (bottom photo). 
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(downlooking 6.7 degree transducer) split-beam sonar (Figure 4), and the surveys were 

completed along predetermined tracklines spaced 13 m (43 ft) apart (mowing the lawn), which 

were aligned in a northeast-southwest (upcurrent-downcurrent) direction in the monitoring area.  

 

Figure 3. Eelgrass monitoring area during the Morro Bay State Park Marina 

maintenance dredge project (August-November 2012). 
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Eelgrass was also sampled for turion (stem) 

densities according to the specifications of 

the Southern California Eelgrass Mitigation 

Policy (Revision 8), adopted by the NMFS, 

U.S. Fish and Wildlife Service, and the 

California Department of Fish and Game 

(CDF&G).
3
 This sampling was completed 

at the beginning and end of the monitoring, 

on September 5 and November 7, 2012, 

respectively. Quadrats (0.25 m
2
) were 

randomly positioned along a transect meter 

tape deployed closest to the dredge area 

(Figure 3), and were sampled with the 

criterion that each quadrat sampled seabed 

habitat colonized by eelgrass. If the random 

position put the quadrat over barren substrate, an alternate random location was used for 

sampling eelgrass. Nineteen quadrats were sampled on September 5, and 17 quadrats were 

sampled on November 7. Originally, 20 quadrats were planned to be sampled each survey. 

However, the transect deployment placed many sampling locations on bare sand/mud and 

corresponding alternate locations could not be readily found and sampled.  

Results 

Five sonar and seven diver monitoring surveys were completed in the dredging period. The 

monitoring did not always alternate weekly between the sonar surveys and diver surveys. Both 

types of surveys were completed in the same week and none the following week when tide levels 

and time of tides prohibited the surveys to alternate between weeks. The findings are 

summarized in Table 1. 

The first monitoring survey in the dredging period began with a sidescan sonar survey on August 

29, 2012. This survey detected an unusual line in the northeast portion of the eelgrass bed being 

monitored and next to the navigation channel (Figure 5). It was suspected that the line was from 

propeller scouring having created a straight edge through eelgrass relatively recently, as it was 

not evident in the pre-dredge survey (Figure 6).  

The first dive survey attempted to determine if the straight line in the sidescan imagery was from 

propeller scouring through eelgrass. Drop buoys were lowered at pre-determined GPS waypoints 

of the unusual line for diver orientation (Figure 3), and transect meter tapes were deployed 

between the buoys. Poor underwater visibility, however, prevented an overall view of the  

                                      
3
 http://swr.nmfs.noaa.gov/hcd/policies/EELPOLrev11_final.pdf 

 
Figure 4. Boston whaler equipped with sonar and 

navigation hardware and software for mapping 

eelgrass. 

http://swr.nmfs.noaa.gov/hcd/policies/EELPOLrev11_final.pdf
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Table 1. Eelgrass monitoring summary. 

Date (2012) Task Activity and Findings 

August 13 Start of Dredging No monitoring surveys were completed in the first and second week of 
dredging. 

August 29 Sidescan Sonar Survey 1 The first sidescan construction survey was completed in the third week of 
dredging, and detected an unusual line through eelgrass parallel to and along 
the western edge of the marina entrance/exit channel offshore from the Natural 
History Museum. A line of similar nature was not apparent in the pre-dredge 
survey. 

September 5 Dive Survey 1 Drop buoys were placed at GPS waypoints of the unusual line and a meter 
tape (transect) was deployed between the buoys for diver orientation. Areas of 
exposed eelgrass rhizomes from sediments being removed, including bottom 
areas that appeared ‘scooped’, as if with a shovel, were observed and 
photographed.  

While this was possibly from propeller scouring, additional disturbance of 
similar nature over greater areas and oriented in a line was not observed. This 
was likely from poor underwater visibility and possibly the planned transect for 
searching the area not being positioned accurately.  

Quadrat sampling was completed to measure eelgrass stem (turion) densities 
in the portion of the eelgrass bed closest to the dredging and where no unusual 
line was detected in the previous sidescan survey.  

September 14 Dive Survey 2 There were no high tides and appropriate times of the high tides during the 
third week of eelgrass monitoring to complete a sidescan survey. Therefore, a 
second dive survey was completed instead. The survey was intentionally 
completed during a low tide, on the presumption that the line possibly being a 
line barren of eelgrass and possibly from propeller scouring might be more 
discernible from a boat at low tide than from dive observations in limited 
underwater visibility at high tide. However, nothing representing a line from the 
surface was apparent in the boat observations. Dive surveys were not 
completed, due to underwater visibility being less than two feet.  

September 19 Sidescan Sonar Survey 2 The second sidescan mapping survey under a different set of tidal conditions 
revealed what appeared to be a southerly extension of the unusual line. 

September 26 Dive Survey 3 The area of the extended line was inspected by divers. Lines devoid of 
eelgrass could not be found, again concluded to be from limited underwater 
visibility (<3-4 ft). All eelgrass observed appeared healthy, and all seabed 
areas observed appeared not disturbed. 

October 1 Sidescan Sonar Survey 3 The third sidescan mapping survey more clearly revealed what appeared to be 
lines devoid of eelgrass through the eastern edge of the eelgrass offshore of 
the Natural History Museum. 

October 5 Dive Survey 4 Dives were again done systematically along transect lines deployed between 
drop buoys placed at GPS waypoints of the unusual lines. Lines devoid of 
eelgrass still could not be found. Some patch areas in eelgrass near the 
navigation channel were found to be devoid of eelgrass, but not in a convincing 
line-up as revealed in the sonar images. All plants appeared healthy, and the 
seabed not disturbed. 

October 16 Sidescan Survey 4 The fourth sidescan mapping survey again revealed what appeared to be 
unusual lines devoid of eelgrass through eelgrass along the western edge of 
the marina entrance/exit channel west of the Natural History Museum. 

October 19 Dive Survey 5 The eastern edge of the eelgrass bed along the western edge of the 
entrance/exit channel for the marina (west of the Natural History Museum) was 
delineated by divers swimming along the eelgrass bed edge while towing a 
GPS unit on a surface float. Two delineation swim passes were made. The first 
was along the eelgrass edge that was clearly the transition between dense 
eelgrass and sparse/no eelgrass. Sparsely occurring eelgrass was present 
further east by several meters.  

  Table continued 
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Table 1 (continued). Eelgrass monitoring summary. 

Date (2012) Task Activity and Findings 

November 1 Sidescan Survey 5 The fifth sidescan mapping survey again revealed what appeared to be lines 
devoid of eelgrass through the eelgrass bed parallel to and along the western 
edge of the marina entrance/exit channel offshore of the Natural History 
Museum. A second unusual line was detected north of the original unusual line. 

The last sonar survey included a Biosonics downlooking sonar survey to 
characterize cross-sectional aspects of the unusual lines. The downlooking 
cross-section survey revealed the lines to be without eelgrass and flanked by 
eelgrass. 

November 7 Dive Survey 6 Quadrat sampling was completed near the end of dredging to measure 
eelgrass stem (turion) densities in the portion of the eelgrass bed closest to the 
dredge area. The eelgrass bed was dense and healthy. 

November 16 Dive Survey 7 The second unusual line north of the original/main unusual line was observed 
by divers and found to be a line barren of eelgrass. It was very narrow (<0.25 m 
wide). If this was caused by propeller scouring, it was from a small boat likely 
powered by a small outboard engine.  

   

 

distribution and abundance of eelgrass to determine if there were straight edge boundaries that 

could have been created from propeller scouring. Instead, a few widely scattered plants of 

eelgrass with exposed rhizomes were observed, and some nearby areas appeared ‘scooped’, 

‘carved’, or ‘notched’, as what a spinning propeller might do (Figure 7). However, these features 

were not so abundant to suspect they were the straight line shown in the sidescan images. Also, 

these features of recent seabed disturbance were seen only in the first dive survey. 

Because divers could not resolve the unusual line, the following survey was a boat survey 

intentionally done at low tide (+1 ft MLLW) to determine if the unusual line could be discerned 

from the surface rather than by diving. The eelgrass bed was evident from the surface, but 

anything conforming to be an unusual line, such as a straight boundary edge of eelgrass, was not 

apparent. Although the sampling team was prepared to make dive observations, none were 

attempted, because underwater visibility was less than 0.6 m (2 ft). This line and extensions of 

the line became more apparent in the subsequent sidescan surveys (Figures 8 to 11), and also 

confirmed in later dive surveys. 

Subsequent sidescan sonar surveys more clearly revealed lines through eelgrass, which were in 

water deeper than what could be seen from the surface. How clearly they appeared in the 

sidescan sonar images, including eelgrass in the general area, was variable among the surveys. 

This was possibly due to the interactions of different tidal heights, current velocities, and sonar 

angles affecting the signal return strengths off eelgrass when the surveys were being done. For 

example, eelgrass blades that tend to stand straight up at slack tide are stronger reflective 

acoustic surfaces but can also shadow eelgrass further away than eelgrass blades that tend to lie 

down and stream out from swift moving tidal currents.  

The diver surveys eventually confirmed the unusual lines to be pathways without eelgrass. 

Underwater videotaping was done to document the cross-section nature of the barren pathways,  
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Figure 5. August 29, 2012 construction eelgrass distribution proximate to the Morro Bay 

State Park Marina maintenance dredge project. 
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Figure 6. July 28, 2012 pre-construction eelgrass distribution proximate to the Morro Bay 

State Park Marina maintenance dredge project. 
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Figure 7. Seabed areas appearing “notched” and eelgrass with exposed rhizomes on 

September 5, 2012. These features were along the western (offshore) edge the 

navigation channel for approaching and leaving the Morro Bay State Park Marina. 
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Figure 8. September 19, 2012 construction eelgrass distribution proximate to the Morro 

Bay State Park Marina maintenance dredge project. 
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Figure 9. October 1, 2012 construction eelgrass distribution proximate to the Morro Bay 

State Park Marina maintenance dredge project. 
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Figure 10. October 16, 2012 construction eelgrass distribution proximate to the Morro Bay 

State Park Marina maintenance dredge project. 
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Figure 11. November 1, 2012 construction eelgrass distribution proximate to the Morro Bay 

State Park Marina maintenance dredge project. 
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which in many areas included the center strip of eelgrass. Underwater visibility was too poor to 

document the nature and width the barren paths in single photographs, so videotaping of the 

swath was done while swimming. Representative cross-sections of the swath from downlooking 

sonar images (Figure 12) reveal the presence of dual pathways devoid of eelgrass separated by a 

narrow strip of eelgrass (Figure 13). The pathway swath occurred along a depth contour of 

approximately -4 ft (-1.2 m) MLLW over a distance of approximately 246 ft (75 m). The width 

ranged between 2.0-3.9 m (6.6-12.8 ft). 

Other than the first dive survey noting a few eelgrass plants with exposed rhizomes and a few 

areas appearing scooped or notched, all eelgrass during all of the monitoring, including other 

eelgrass in the first survey, were normal and healthy in appearance, and all seabed areas were 

without any evidence of having been disturbed. Also, no bleaching of plants or plants heavily 

covered with epiphytes from being in a weak or deteriorating condition were observed. 

A new unusual line through eelgrass was detected in the final sidescan survey completed on 

November 1, 2012. This new line was located in the northern portion of the eelgrass bed being 

monitored. Divers located the line in the field using GPS, and found that the line was less than 

0.5 m (1.6 ft) wide, approximately 15 m (50 ft) long, and devoid of eelgrass (Figure 14).  

The 0.25 m
2
 quadrat sampling for eelgrass turion (stem) densities occurred in an area closest to 

the dredge area, but with no indications of propeller scouring (Figure 3). Stem densities between 

the start and end of monitoring remained largely unchanged (Figure 15). Much of the difference 

between the two surveys was likely from sampling variation, and not a real change in stem 

densities.  

Discussion 

Eelgrass was monitored while the outer portion of the Morro Bay State Park Marina was being 

dredged from August through November 2012. The closest eelgrass to the dredge area was a well 

defined shallow bed located approximately 50 m (164 ft) to the north from the dredge area. The 

eastern side of this bed over a distance of approximately 213 m (700 ft) was the western 

(offshore) side of the navigation channel for approaching and leaving the marina. This particular 

area was monitored in weekly surveys during the dredging period. Because the monitoring was 

frequent and up to the time the dredging ended, a post-dredge survey was not done, and since no 

eelgrass was observed in the dredge area and 15 m (50 ft) perimeter buffer during the pre-dredge 

survey.  

No impacts to eelgrass from the dredging or from activities associated with the dredging were 

observed, such as tugboats and barges grounding on top of eelgrass or dredging occurring 

outside the planned dredge area and in eelgrass. However, the monitoring did find indications of 

possible propeller scouring tracks through eelgrass. What became more apparent and confirmed  
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Figure 12. Biosonics (downlooking) survey cross-tracks over eelgrass on November 1, 

2012. 
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Figure 13. Cross-section profiles of eelgrass at selected Biosonics tracks across the unusual 

swath on November 1, 2012. The locations of the cross-tracks are shown in Figure 12.  
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Figure 14. New track devoid of eelgrass detected in the November 1, 2012 sidescan survey 

in the most northern section of the eelgrass bed being monitored. 
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with additional surveys were relatively straight 

narrow pathways devoid of eelgrass just outside 

and parallel with the navigation channel north of 

the marina.  

The few eelgrass plants with exposed rhizomes 

and the few places of the seabed appearing 

scooped in the first diver survey were not 

observed in subsequent diver surveys. Tidal 

currents apparently smoothed out the bottom 

irregularities quickly. As such, the seabed 

irregularities that were observed in the first diver 

survey were not-long lasting, which also 

indicated the disturbance that caused the 

irregularities was recent, within 1-3 weeks and 

incidental.  

Also, a very unusual feature of the approximate 

246 ft (75 m) long by 2.0-3.9 m (6.6-12.8 ft) 

wide swath was that one section passed 

immediately next to a red can navigation channel marker buoy. If the swath was created from a 

boat (or boats), it is unusual that the boat would have been steered to nearly collide with a 

navigation buoy and potentially become tangled in its mooring system, except for three possible 

reasons: 1) the boat operator felt it was safe to closely approach and pass by the buoy; 2) the boat 

operator did not see the buoy, such as at night; or 3) the boat operator returning to the marina 

(heading south) stayed well to the right and just outside the navigation channel and passed over 

eelgrass in order to give way for a boat to pass by in the opposite direction heading north. The 

navigation channel in this section of concern is narrow (less than 100 ft, 30 m wide) such that 

two boats may not necessarily stay within the navigation channel when passing each other. One 

may veer west over eelgrass instead of east where there are submerged rocks of White Point 

where the Natural History Museum is situated.  

The possibility that the tracks were created by the project tugboat is considered unlikely because 

a commercial licensed boat captain would not expose a work boat pushing a barge to grounding 

and colliding with a navigation channel marker. Also, all project work was restricted to occur 

during daylight hours when buoys and shore features are more visible, versus evening or night. 

In addition, the eelgrass bed immediately west of the boating channel is too shallow (less than 

approximately -4 ft [-1.2 m] MLLW) to allow a tug and scow to transit across.    

Another possibility is the open barren paths of the swath were present prior to the dredging, and 

that the pre-dredge survey did not detect them. Because the swath was not detected in the pre-

dredge sonar survey, diver observations were not performed to validate its presence/absence. The 

possibility of the swath tracks being present in the pre-dredge survey but not detected is 

 

Figure 15. Turion densities sampled near 

the start and end of monitoring. 
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considered small because the sonar survey should have detected at least a portion of the unusual 

swath tracks if they were present. 

It is also possible that the swath tracks were made by the propellers of the boat or ship that was 

used to reposition the State Park Marina navigation channel marker buoys in 2011. The buoys 

had been displaced in location from waves generated by the Japan tsunami that reached and 

entered Morro Bay on March 11, 2011. They were subsequently retrieved and re-positioned to 

re-mark the navigation channel (Neal Maloney, Morro Bay Oyster Company, pers. comm.). This 

would explain why the one navigation marker buoy of concern was nearly centered on the 

pathway tracks, but this would also mean that the tracks were present at the time of the 

pre-dredge survey and not detected. 

The final sidescan sonar monitoring survey for the project detected a new, additional unusual 

trackline through eelgrass in the most northern section of the bed being monitored. This was 

confirmed in diver observations to be another but very narrow pathway devoid of eelgrass. It was 

thought that this could have been created from a small outboard propeller boat having ‘plowed’ 

its way through the eelgrass. If so, this further suggests that propeller scouring in this eelgrass 

bed occurs on occasion from various types of boat traffic.  

A recommendation from the monitoring is the locations of the present navigation channel marker 

buoys for designating the boating channel for approaching and leaving the marina should be 

re-checked, re-positioned, and other buoys added where appropriate to ensure the boating 

channel is adequately marked. The buoys and their locations should also be re-checked on 

occasion, as channel depths and eelgrass distribution can change over time. For example, a 

channel marker buoy within an eelgrass bed could mislead boat operators to grounding their 

boats on top of eelgrass. Signs can also be placed and information pamphlets can be made 

available to boaters that describe the new dredge area and depths and for encouraging boaters to 

use the navigation channel to avoid potentially impacting eelgrass, including habitat for eelgrass.  

 

 


