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The Long Beach Breakwater  Project 
On-Location Spor ing 

 
 

INTRODUCTION 

California Giant Kelp (Macrosystis pyrifera) once grew very dense with vast canopies along the California 

coastline. The demise of the Kelp Beds was primarily caused by predators, pollution and increased frequencies 

of El Niño conditions, but those will not be addressed in depth in this paper. The result has been a decrease or 

an elimination of the large kelp forest that once existed along the Southern California Coastline.  

Once a kelp forest has been gone from an area for a period of time, 2 to 3 years, its ability to return is severely 

limited. Large areas along the Orange County coastline where these kelp forests once existed became urchin 

barrens, while other areas are covered with sand, sandcastle worms (Phragmatapoma californica) and many 

types of bryozoans. Any kelp plant that might start in these areas naturally is typically grazed by hungry 

predators or washed free of its holding due to poor attachment to the rocky substrate. In areas where conditions 

are good for the kelp to return, there is competition for substrate with flora such as Broadleaf Kelp (Laminaria 

sp.), Feather Boa (Egregia sp.), Sea Palm (Potelsia Palmaeformis), and Sargasso Weed (sargassum sp.), plus the 

4 different species of gorgonians that are native to the Southern California coastline. 

The process of reforestation for marine biologists and scientists has been to harvest some sporophylls, take them 

through a shocking process, release the spores onto an artificial substrate and grow them in a laboratory. After 

the plants were 2 to 4 cm high, they were out-planted to a reef in the ocean that was prepared by removing the 

sea urchins attached to the rocky substrate. This process is lengthy and sometimes risky in terms of losing the 

whole batch of laboratory specimens to diatoms or green algae in the lab. These risks were reduced through the 

use of UV lights and filters. The water was usually synthetic saltwater with nutrients added and artificial 

lighting and temperature control for the water. The advantage to this process is that, after 60 to 90 days in the 
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laboratory, thousands of plants can be out-planted to a site at one time. One simple method is to use strips of tile 

for the substrate, using special rubber bands to attach them to the reef substrate. However, many plants can be 

lost in the transportation process, and still more can be lost when the plants are transported through the water 

column and then attached to the substrate. 

Another process of reforestation is Transplanting. Transplanting is conducted by prying loose the holdfast of an 

adult plant at a donor site and taking the whole plant to the new site and tying it down to the substrate. Great 

care is taken to keep the plants wet and covered from the sunlight to prevent damage and drying out. Depending 

on the number of divers, 10 to 20 plants can be transplanted at one time. The plants start attaching with new 

heptures in one to two weeks. The danger or risk of this process is the depletion of plants from the donor site. 

An advantage of this method is that the sporophylls are constantly giving off spores. The newly attached 

transplants start off ‘seeding’  the new site when they are first put down where the laboratory plants must grow 

to adults, before they can contribute to the reforesting process of the new site area. The adult plant can then act 

as an attraction to the fish predators, thereby protecting any new sporophytes from being grazed. The adults also 

shed blades that fall to the bottom where they can be grazed on by abalones or sea urchins, which also helps 

protect any new sporophytes.  

Combined laboratory sporing and transplanting is a good way to both introduce a new kelp bed and to have it 

reach critical mass in a short period of time. The Kelp bed at Little Corona was established in this manner. 

It has long been thought that the ideal process would be to release spores on site, eliminating the laboratory 

process. One method of doing this is through the use of ‘Spore Bags’ . This process is accomplished by 

collecting some sporophylls from adult plants at a donor site, putting them through a shocking process, then into 

lose net bags, and taken down and attached to the rocky substrate. The sporophylls give off spores for several 

days. The effectiveness of this process depends on the methodology and handling of the sporophylls, and is 

therefore limited and hard to control. 
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Observations 

While doing a reforestation project at the Long Beach Breakwater, it was noticed that at minus low tides, the 

holdfast and sporophylls of many plants are out of the water, sometimes for up to 4 hours with only the upper 

portion of the plant in the water. While the holdfast and sporophylls are out of the water and dry out, the plants 

do survive. 

 

 Plant holdfast and sporophylls are out of the water  at low tide.  

 

It was also observed that one to two months later, the surrounding area had many sporophytes rising from about 

a 10 foot depth. It was reasoned that the sporophylls had been shocked from drying out and being warmed up in 

the sunshine while lying on the rocks of the breakwater. When the plant sporophylls first hit the cold water as 

the tide rises, a vast number of spores were released.  
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Hypothesis or  Premise 

Shocking the transplant sporophylls and releasing them underwater at the point of attachment would cause large 

numbers of new plants to attach within about a two-meter area of the sporing plant, depending on the local 

current. Developing a process that would duplicate the above observation would be of great advantage in 

developing and expanding kelp beds if the premise is true.  This process should duplicate, within reason, the 

processes of the laboratory grown sporophytes without the need of the laboratory, and it would avoid losses 

incurred in the out-planting process. Sporophytes would be starting in a natural environment without the use of 

rubber bands and artificial substrates.  

This process would simplify the time and effort of the reforestation process and would increase the work 

efficiency. It would also provide a means of attaching plants to large boulders or flat areas where it is hard, if 

not imposable, to attach sporophytes in the out-planting process. This process would have to duplicate the 

natural process observed on the breakwater at low tide. A balanced system is important; no species get 

eliminated, everything survives on its own abilities and everything is controlled within its own population 

balance. 

The Exper iment 

To do onsite sporing, the challenge was not removing the sporophylls from the transplant and not allowing the 

spores to be distributed until the transplant is within the area or place of attachment on the bottom substrate. 

Drying and warming the sporophylls within limits, as observed on the breakwater, would shock them, causing 

them to release their spores. If transplants have their sporophylls dried out until the surface of the sporophylls is 

just tacky and then warmed to 4° or 5° C  above the ocean water temperature, then it would presumably shock 

the sporophylls enough to cause them to release their spores. To get the plant to release its spores at the point of 

attachment, two approaches were tried. 
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1. The first approach was to wrap the sporophylls tightly with plastic wrap to prevent water movement 

from washing away the spores. The holdfast was tied down to the substrate, and then the plastic 

wrap removed, releasing the spores within the area of the plant. 

 

2. The second approach was to place a plastic 20-gallon kitchen trash bag around the holdfast and 

sporophylls using the drawstring to pull it up tight above the sporophylls. The plant was then 

submerged and the plastic bag removed, first causing the spores to be released while the plant is 

being tied down to the substrate. Water was allowed to leak into the bag while being transported to 

the attachment site to get the sporophylls to start releasing their spores. 

 

At the new site, the plant tops were placed into the water, leaving the holdfast and sporophylls out of the water 

to start drying as they did on the breakwater. After drying, the sporophylls are wrapped or bagged, then left in 

the sun for a short period of time. This allowed the warming process which helped shock them. 

  .  

Three sites were chosen to test the process. The first site was at the project site on the Long Beach Breakwater. 

Here the water was mostly calm, where the only surge was the waves filtering through the breakwater rocks. 

The second site chosen was at Pelican Point at Crystal Cove State Park between Corona Del Mar and Laguna. 

This area was high in surge from swells coming from the north through the channel between Catalina and the 

mainland. This area had been without any major kelp growth for over 25 years. The third site was also at 

Crystal Cove State Park, East about 1 ½ miles were CMT worked on a reforesting process with Orange County 

CoastKeeper, known as Wheeler’s Reef. 

 

 At the breakwater site, the donor kelp was taken locally from the east end of the breakwater. At the second and 

third site, the donor kelp was taken from our local bed, started in 1996, at Little Corona in Corona Del Mar, 

about 1 mile from Pelican Point and about 3 miles from Crystal Cove State Park.  
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The Application 

While the first approach, using plastic wrap for covering the sporophylls, was easier when attaching the plant to 

the substrate, the plastic wrap was too thin and flimsy to contain the spores. The plastic wrap would not stay put 

without tearing and coming apart.  The second approach was better at containing spores, but the plant could not 

always be attached where the bag was removed. Although the sporophylls keep releasing spores where the plant 

is finally attached, the first large spore release upon the removal of the bag may not be at the same location and 

could be two to three meters away. 

Anchors 

In places where the substrate is flat or very large boulders are present, limiting places to attach the plants, large 

concrete block anchors work best. Several different approaches can be taken in the design of the block anchors. 

The blocks used in the building of block walls are cheap, readily accessible, and easy to handle and tie the 

plants to. The concrete blocks integrated with the substrate without harming the environment. 

A concrete mushroom design in flat areas with surge may prove to be more stable with the flat side down than 

using the concrete blocks. Another type of an anchor that could have been used is concrete floor joist footings 

that have been modified by adding a bolt and spacer between the two upright steel brackets, connecting the 

plants or transect lines. Each plant would not be fastened down tight and would float up off the anchor. Each 

footing weighed about 30 lbs, making it a cheap anchor for about $12 each. These plants were used mainly to 

cast spores into the immediate area. For the project presented in this writing, the concrete fence blocks were 

used. 

January, 2007 

At the first location on the breakwater, the large rounded boulders had few places to tie down the holdfast. Ten 

concrete blocks were set down ahead of time between the boulders and marked with an underwater buoy. Doing 

this provided a sure place to tie down the plants and have a fixed location for monitoring the new process. 
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Ten plants were removed from the east end of the breakwater and transported to the reforestation site.  The tops 

of the plants were put in the water, but the holdfast and sporophylls were hung on a line and on the gunwale of 

the boat to allow the sporophylls to start drying as described above. 

         

The plants were both hung up and laid over  the boat gunwale for  drying. 

 

 The sporophylls were fluffed and turned several times to make sure they were dried. The drying process took 

about 1-½ hours. Overall drying time depended on temperature, wind and sun intensity. When the sporophylls 

became quite tacky, they were taken down and the holdfast and sporophylls were placed into the 20-gallon trash 

bag and the drawstrings were pulled up tight. Setting each plant the side of the boat for about 20 minutes 

provided the warming process needed. Both approaches were tried here and the first approach was rejected 

because the plastic wrap wouldn’ t stay on. The second approach worked well and kept the plant within the area 

of the spore release. 
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Sporophylls wrapped with plastic wrap        Sporophylls in plastic kitchen trash bag 

When the plants were taken down to the bottom, they were held tight at the top of the trash bag, allowing the air 

to escape as well as letting some water in around the sporophylls, but not allowing the water to flow through it. 

When the bags were removed to tie down the plant, brown spore-water was seen coming off the sporophylls. 

 

 

 

Diver  taking plant to site location, note the white plastic bag. 
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February 10, 2007 

 In February, 2007 after surveying our kelp bed at Little Corona (LC) for our donor site, we went south along 

the coat to the east side of Pelican Point, at the North end of Crystal Cove State Park and about a mile away 

from LC. There had not been any significant kelp growth there for about 25 years. However, there was kelp on 

the west side of Pelican Point from LC. We found a good area that varied from 14 feet down to about 30 feet, 

about the same as LC, and about �  mile from the end of the point. We selected two areas about 100 yards apart. 

The first area was used as the control site where the plants would be transplanted without the sporing process. 

The second area would be used for the sporing process. We marked the area with a float and took a line of 

position (LOP). There were a lot of lobster traps in the area -- we didn’ t think our float would be there the next 

trip, and it wasn’ t. We found three kelp plants that looked like a different strain growing in the area but 

somewhat away from the area we wanted to plant. There were some sea urchins in the area, but they were easily 

controlled and not a threat to our task. 

 

   
Kelp bed at LC 

February, 2007 

Ten plants were removed from the kelp bed at Little Corona and taken to Pelican Point. These plants were used 

as control plants to monitor the difference between straight transplants and plants that have gone through the 

sporing process. The plants were tied to concrete blocks, dropped over the side and placed in location by the 

divers on the control reef.. 
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Plants were tied to the concrete blocks and then at the control reef site location. 

March, 2007 

Ten more plants were removed from the bed at Little Corona and taken to Pelican Point. The plants at the 

control reef were missing. While going through the sporing process, a dive was made to the control area to try 

to find out where the plants were. We found all the concrete blocks in the places where they were placed, but 

there were no plants, holdfast or even the cords used to tie them to the blocks. Some of the blocks had color on 

them, so they were left in place and not moved. It was reasoned and tested at a later date that the sharp edges of 

the blocks had cut the cords with the heavy surge. A solution was to chip and smooth the sharp edges. 

The plants on the boat were finishing the shocking process. On this batch, we modified the approach. We cut a 

hole in the bottom of the trash bag and used it like the first approach, tying the bag both above and below the 

sporophylls.  
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  Only the sporophylls are covered with the plastic bag. 

Then we tied the holdfast to the concrete block, let them warm and slowly lowered them over the side. We then 

swam the plants to their location and removed the trash bags. This process was easier but not as well controlled, 

since the sporing was not as good as the first time and did not produce much brown sporing water.. 

A survey trip was made to Pelican Point to try to determine what happened to the control plants and to make 

sure the sporing plants were fine. Eight of the ten plants were still there. We determined that the sharp edge of 

the concrete blocks was cutting the attachment cord as the plant moved against the sharp block edge, so we tied 

the plant down tighter to eliminate movement. 

A return trip to the Long Beach breakwater was made to check the status of the spored plants. It had been 7 

weeks since the plants were put down on the concrete blocks. We had expected to see at least some sporophytes 

and found 7 – only 2 were empty blocks and 1 was not found because the location was not documented. We 

only had about 3- to 4-foot visibility. Most of the plants found had sporophytes on the east side of the plant 

from 1- to 2-cm high, and most of our time was spent removing sea urchins that had crept in from inside the 

breakwater. A sporophyte count was not made but it was estimated at between 50 and 100 per plant.  

There might have been more, but visibility was poor. However, the survival rate was expected to be greater than 

the laboratory plants, since the laboratory plants could not be rubber banded or tied down on the large boulders. 

Another good sign was that all of the plants except one had attached to the concrete block. Plants that had 

broken free of the blocks had covered the top of the blocks with spores as the plant swayed back and forth prior 

to complete release from the block. 
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Sporophytes on the concrete block    Sporophytes on one of the bolder  tops 

A return trip was made to Pelican Point. Eight more plants were moved from Little Corona to Pelican Point. 

When we arrived at Pelican Point, there were no plants on the surface. Again, while the plants were sporing, a 

dive was made survey the area. Open water swells were coming in and there was a heavy surge. We found that 

the mass of the plants against the strong surge was rolling the concrete block around and tying and tangling up 

the plants. The concrete block was not a good substrate without support against heavy surge, so the blocks were 

reset.  

   

The blocks had been rolled around with the plants and again the cords were cut and the 

plants gone. 
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The cords didn’ t get cut on this one but the plant had been cut off just above the hold fast. 

The new sporing plants were prepared with the trash bag over the holdfast and sporophylls. The plants were 

taken down and tied down to the natural substrate. The high surge really scattered the spores as the bags were 

removed. It was expected that sporophytes would be fewer and further apart. 

Instead of using the plastic wrap tried in the first approach, the plastic kitchen bags were used and modified by 

cutting a hole in the bottom of the bag and sliding it over the holdfast and tying it above and below the 

sporophylls as shown above. The holdfast was then attach to the concrete block with a 1/8th inch cord and 

lowered to the bottom. The divers swam the plants to each location and removed the bags, releasing the spores. 

This approach worked fine except in the strong surge at Pelican Point, where the mass of the plant would 

tumble the concrete block, destroying itself. Placing the blocks in between the boulders prevented movement so 

the sporophytes could attach. Additionally, block movement in high surge was greatly reduced by tying two 

more blocks together on each of the plant, giving it a wider foot print and more weight to help hold it in place. 

In July, 2007, the project was moved to the same point at Crystal Cove State Park (CCSP) on Wheelers Reef 

where a reforesting attempt had been made while working with Orange County Coastkeepers in 1998 - 2000. A 

thorough search of the area located only two plants, ‘P’  on the plot, a long distance apart. 
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Some of the concrete anchors could not be reused.  We relocated the anchors and put down a new transect line. 

We also marked the area with two floats that are about 5-feet below the surface and can be located with LOPs 

on shore. 

.    

 A Mushroom anchors at CCSP   an old fr iend for  over  10 years. 

Four of the abalone that were documented before were still there and had increased in size.  

We’re not sure why the last attempt to transplant here did not produce a bed other than it did not make it to 

critical mass before reaching its demise. We did another survey at the Little Corona site and we were still able 
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to take donor plants and sporophylls from there for transplanting. Most of the Sea Urchins at CCSP were the big 

reds but still need to be controlled. 

 

       
 Sea urchins at CCSP 
 
Another process used by other sporing attempts was through the use of sporing bags as described in the 

introduction. We added this process to our experiment at CCSP.  

November , 2007 

We collected 5 adult plants and about 50 sporophylls from Little Corona. The plants were used for the sporing 

process while the sporophylls were used in the experiment with Sporing Bags at CCSP.  The loose sporophylls 

were processed by shocking them so they would give off their spores The sporophylls were put in a loose net 

bag, then in a plastic bag to take them down to the bottom to let them spread the spores over the substrate. We 

put about 10 sporophylls in each bag and tied them to the bottom. The plants we shocked as before and tied 

down also. Letting a little water in the plastic bags before tying them down verified the sporophylls were 

shocked ok and were giving off spores. 
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 Spore Bag spor ing before releasing  
        
 

       
First plant tied down at CCSP  
 

       
 Plant 4     Sporophylls giving off spores 
 

December , 2007 

We collected some sporophylls at Little Corona for 10 more spore bags. These spore bags were made out of a 

nylon netting that is used on fruit trees to protect the fruit from birds. We used 2x2x2 inch concrete blocks, that 

are used in pouring concrete slabs, for anchors. The bags were floated up off of the bottom about 1 foot or so by 

using a 1x1x2 inch Styrofoam block. 

We were a little concerned that we may have damaged some of the holdfast of the plants as they did not seem to 

be attaching. Damaging the holdfast is one of the risks of this process, but it can be prevented by covering the 

plants with a wet rag or towel. 
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 Spore Bags being prepared  Spore Bags set out 
 

January, 2008 
 
The water temperature during this time was running from 59 F in October to 57 F in November and down to 55 

F on December 29. Visibility varied from 15 to 30 feet at Crystal Cove (CCSP). Return trips to the LB 

Breakwater were canceled due to harbor pollutions.  

March, 2008 

Due to frequent high surge, we only transplanted 3 plants instead of the 5 that we planned. After shocking the 

plants, we continued with our process. These plants were giving off a lot of spores, but it was hard trying to 

keep the plants in the area because of the surge. We found some sporophytes on some of the cleaner rocks and 

were sure there were more. Stopping at LC again on the way back, we found 3 Bull Kelp, rare in this area and 

depth. 

 

       

    The three plants being shocked                Three Bull Kelp 
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 In March we transplanted a total of 11 plants from Little Corona to CCSP using our sporing process. A survey 

of the bottom near the plants showed many sporophytes, indicating our process had been working. There were 

little or no results from the Spore Bags, so we discontinued that process. 

     

New sporophytes from the process  A little larger  one        The Abs are doing well also 

Apr il, 2008 

In April we transplanted only 4 more plants from Little Corona and lost several plants from the area. However 

plant #1 from the first sporing was still there. The sporophytes blades were starting to split. 

 

     

Some sporophytes star ting to split.     Some sporophytes come in bunches       

  

On this trip we experimented tying down the plants using bungee cords in addition to the cord tie-downs, which 

sped up attachment to the substrate. The bungee cords stayed in place and were retrievable even if we lost the 

plant and seemed to work very well. 
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Bungee cords to help tie down the sporophytes are growing  All over  the place 

May, 2008 

This trip to CCSP was used for cleaning and general maintenance of the Reef. The Transect line had broken and 

needed repair; a recurrent problem. With kelp showing up on the surface, fisherman anchored small boats in the 

area and snagged our transect line. We had the anchors as proof. 

 

 

          

    New plants are coming up as a result of our  spor ing process. 

 In May, we collected a total of 9 more adult plants from Little Corona. The plants were transplanted to CCSP 

area using our sporing process. These plants were attached to the west end of the reef by the new transect line. 

Two small plants were rubber-banded to the rock closer to the mooring bolder. There were sporophytes every 

where that we had spored in February and March. 
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New sporophytes.   All sizes and everywhere. Small plant rubber  banded 

     

Older  sporophytes are growing.     Large sheephead are showing up. I t’s going to  be crowded. 

June, 2008, LB Breakwater 

There were bad conditions at Orange County so we made an overdue visit to the Breakwater. What a surprise! 

The plants were growing thick and plush with only a few small pockets of sea urchins. There were many new 

plants and lots of fish. Visibility was only about 8 to 10 feet, but it was a beautiful 

 

     

Plants on sur face.   Sun light through canopy. New plants. 

The process was a big success here. The environment on the rock substrate was cleaner and showed more 

marine life.  
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June 28, 2008 

Our guest on this trip was Dave Meyer from AMRF. We surveyed the kelp bed from Big Corona, Little Corona, 

Cameo Shores and the west side of Pelican Point from the boat. We anchored on the east side of Pelican point 

and pointed the LOP we used to put down the plants last year, and measured how close the plants on the surface 

were to the line of position. I did not get pictures from CCSP. Many of the plants spored were 4 to 10 feet high. 

        

Dave Meyer at Pelican Point. New plants coming up.  Plants not far  from the sur face 

Even in the high surge conditions at Pelican Point, our sporing process worked quite well. The prevailing 

current there caused the spores to travel a long way before attaching.  

 December , 2008 

The reef required more maintenance so we did not add to the reef. The pictures show the health and density of 

the new kelp forest. 

     

New plants.   All sizes and everywhere. And some are very big! 
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December  30, 2008 

On this trip, the last trip of the year, we reset and tied down the transect line permanently. We surveyed 

extensions of the reef. The next trip, extended the transect line to cover this new portion of the reef. 

    

  Plants on the new transect line. 

A lot of plants are here now. 

It appears to be quite obvious that this process is really working. It would be very beneficial to the coastal eco 

system if a grant could be found that would help us reforest the coastline all the way down to Dana Point. 

January 3, 2009 

On this trip to CCSP we extended the reef area and put down a new section of the transect line. The new area 

was on the North West section, west of the mooring and about 40 meters long. There were a few sea urchins 

which we removed. The plants were doing well. 
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Kelp on sur face  A large plant Transplant (note transect line in background) 

In January we added 10 more plants to the new transect line section after sporing and re-tied transect line that 

came loose. Water temperature was 57° F and the visibility was more than 30 feet.   

     

The plants are doing great and coming up thick. 

January, 2009 

We added weights to the transect lines to help hold them down and fixed the mooring system that was coming 

loose. Water Temperature was still 58° F and we could see the transect line 30-feet below when looking over 

the side of the boat. 

 

     

Concrete weights added to transect lines.         One of the new transplants    
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January 24, 2009 

To expand the project, we surveyed two areas at Deadman’s Reef in Crescent Bay, Laguna. The first area was 

near Seal Rock. This area had good rock structure but had a lot of purple sea urchins like the breakwater. 

The second area was on Deadman’s Reef itself on the west end. The reef drops from 18 to 30 feet. There are 

some red sea urchins that needed to be taken care of but could be handled while putting down plants. We 

marked the area with a float for the next trip. The coordinates were 33° 32.36 N, 117° 48.20 W. The water 

temperature was 58° F.  

     

Purple urchins at Seal Rock    Red urchins at Deadman’s 

February 21, 2009 

In February we transplanted and spored 10 plants to Deadman’s Reef. We put down a mooring line, chained to 

a large rock, so we could moor the boat at the same place each time since we felt that only anchoring the boat in 

the strong current was not safe at Deadman’s. The strong current prevented us from putting down a transect 

line. Visibility was about 15 feet and water temperature was 58° F. 
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   Notice the current     We did get some plants down 

The sporing process still seemed to be working as we could see the brownish colored water when we removed 

the bags form the holdfast and sporophylls. We still didn’ t get a transect line down since the current picked up. 

We now had 9 plants there which seemingly spored very well. Visibility was about 12 feet and water 

temperature was 57° F. 

     

These are two of the six plants we tied down      Crescent Bay Beach from Deadman’s Reef 

March 21, 2009 

This was the first time we got out in March. Weather was not good for sporing, and seas were up a little, so we 

made our last trip to the Long Beach Breakwater, the first trip there in almost a year. To our delight, the plants 

were doing very well with lots of new sporophytes, all 1 to 6-inches and spread about in water 10 to 12 feet , 

some scattered down to 28 feet. The water was not very clear, so the UW pictures don’ t show a lot of detail. 

The surface pictures show kelp all along the breakwater, but the bed was wider in the 2,100 meter sections 

where we planted. There was tapering in width past each end of our sections, which indicated that the beds were 

expanding in density. Surprisingly, there were very few sea urchins, in small pockets of up to maybe 50 or so, 

doing well. 
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Looking west of the section   Looking east of the section    A pocket of sporophytes   

     

Looking up       one of the large plants      Blacksmiths and sporophytes 

March 28, 2009 

On this trip we added 6 more plants to Deadman’s Reef. The visibility was 8 to 10 feet, and some current made 

it very hard to put the plants down. The remaining plants looked good and were starting to attach to the 

substrate. It took extra time to anchor since the top came off our float and the mooring line was 2 or 3 feet under 

water. With poor visibility and high current again, pictures were not taken. We had now put down 21 plants, but 

lost 3 or 4 plants from the previous trip. 

Apr il, 2009 

We added 6 more new plants after sporing to Wheeler’s Reef at CCSP. Visibility was 30 feet -- we could see all 

the way to the bottom. We also found that our mooring chain at the bottom was broken and a lot of the transect 

line was missing. We did not find any new sporophytes from the planting in January. A strong surge came up, 

adding to the time putting the plants down, so again no pictures were taken. We thought we lost a couple of 

plants from the last planting where the new transect line was, but weren’ t sure, since the ocean conditions had 

changed the look of the reef, and without the transect line it was hard to tell. Water Temperature was still 58° F 

and 30 foot visibility.  

The next trip we returned to Deadman’s Reef with 6 more plants. Once again we had trouble finding the 

mooring as it was 2 to 3 feet under water. This time the float had the cap on it and was filled with water, and 
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algae growing on it indicated it had been under water for a while. The current was really cranking, strong 

enough to turn the prop on the boat at a steady rate. We were only able to get the plants down by dropping them 

directly on top of the reef in 15 feet of water, pulling our way along the reef to the end against the current, then 

descending down 30 to 35 feet where we attached the plants. There was a lot less current below 28 feet, so tying 

was easer than pulling them there. Poor visibility kept us from checking on other plants or taking any UW 

pictures. We hoped for no current on the next trip.  

May, 2009 

We transplanted four plants to Deadman’s Reef from Little Corona and then released the spores when we put 

them down. Visibility was 10 to 15 feet and water temp was 65 F. The surface conditions were a little rough but 

current was reduced. However, both picked up, so we were glad we only placed 4 plants. 

   

These are three of the plants we tied down. As usual, the fish were very interested. 

July 18, 2009 

On this trip we added 4 more plants to Deadman’s Reef. The visibility was 5 to 6 feet and current made it 

difficult to place the plants. The existing plants looked good .There were some sporophytes coming up but not 

as dense as Crystal Cove or Pelican Point, probably a result of the high current when we spored and placed the 

plant. Water temp was 62 F, there was current and visibility was poor. No pictures were taken.  
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One of the older  plants  A New plant  An older  plant, attached ok. 

August 8, 2009, Last Tr ip 

This was the last trip of our contract, and we were accompanied by Dave Meyer. On this trip we did a surface 

survey of Little Corona, Pelican Point, Wheeler’s Reef at Crystal Cove State Park and Deadman’s Reef. The 

surface canopy was not as noticeable for a couple of reasons: 

1. Recent and current high swells from a hurricane south of Baja California. 

2. Surface temperature into the 70 F region, causing kelp to die off and the canopy to deteriorate. 

3. High tide left a lot of the plants under water. 

4. Choppy surface conditions obscured the kelp. 

As a result, we did not take any pictures of the surface canopies. We did the first dive at Deadman’s Reef. The 

visibility was 8 to 10 feet, with some surge from the high swells. The area we had put the first plants down had 

been devastated and the plants had been heavily grazed. There were some new sporophytes and young plants 1 

to 3 feet high that looked acceptable. 

      

Damage due to warm water and grazing by half-moon and opal-eye perch 
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At a second location, about 50 yards away and protected more by the reef, the plants seemed to be in better 

shape. However, there were fewer sporophytes and small plants. It appeared that areas with extremely high 

currents don’ t well with this process. This area differs from Pelican Point in that the current at Deadman’s was 

steady and strong and in one direction carrying the spores out of the area, while at Pelican, it was a high back 

and forth surge allowing the spores to stay in the area. The water temperature was 68 F on the surface and 65 F 

at 35 feet. 

 

     

 Sporophytes coming up on rocks around transplants 

The second stop was Wheeler’s Reef at Crystal Cove State Park. The visibility was 10 to 15 feet; water 

temperature was 62 F at 25 feet. Here the plants were in better shape and a lot of new plants of all sizes were 

coming up. The area had thinned out some but was reproducing itself. A lot of sand had been carried into the 

area from the large swell activity and made it somewhat hard to find the total area. One of the abalones was 

missing but the other was doing well and appeared to have grown.  

     

 The kelp is doing great.  Some areas were still thick.          New plants are coming up. 
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 An old fr iend, he’s still there, where the other  Abalone was. 

Having had a late start and running low on fuel, we ended our last dive. We felt that we were very successful 

with this project. 

     

Looking toward Pelican Point from LOP   Looking in along LOP 

 

Looking towards CCSP from LOP
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CONCLUSION 

It has now been 1 year, 4 months since the August 8, 2009 trip, and nothing has been added or modified since. 

The kelp has been left to survive on its own. An underwater camera is no longer available, so pictures were 

taken from the cliffs. The boat was no longer available since the one we used for almost 12 years was junked. 

 

Our boat 

This past year has been a mild winter and summer and the water temperature didn’ t reach 66° F. Although there 

were some periods of high swell from all directions, the kelp survived. 

Dave Meyer dove at the Long Beach Breakwater site and reported that any rocks sticking up out of the sand had 

kelp on them. In fact, the kelp was so thick he could not distinguish where the test site was. Kelp covered the 

complete breakwater, both inside and out. He reported that the marine life was plentiful.  

 

 In Orange County at Little Corona, the kelp was just as thick as ever all the way down to the West side of 

Pelican Point. When we started in 1996, kelp had not grown there for over 15 years. Because of the outflow of 

New Port Harbor, we were told that if we could grow kelp there, we could grow kelp anywhere. In the picture 

taken from LC through to the little rock on the East side of Pelican Point, kelp is visible there and out past the 

point. 
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The kelp bed at L ittle Corona  Down to Pelican Point, both sides and the end 

 Pictures could not be taken at the CCSP from shore but divers say there is kelp. Some pictures were taken from 

the point just west of Crescent Bay looking down on Seal Rock. A large kelp bed is starting to develop there, as 

well as in the little cove below the point. 

   

The kelp bed star ting at Seal Rock, Laguna  Boats fishing on Deadman’s Reef 

 No kelp was sited on the surface just out from Seal Rock. However, a shore dive on December 12, 2010 by 

Cliff Noland found many plants on the west end of Deadman’s Reef where we had attached them in 2009 
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Deadman’s Reef and Seal Rock Laguna   Crescent Bay, Laguna 

. If you track the direction of the currents we encountered, the spores would have traveled along the north side 

of Deadman’s, Meddle Reef, and the rocks on the west edge of Crescent Bay where the kelp is now growing 

and will soon form a bead. It could be said that all of this could have happened by chance, but it should be 

remembered that kelp has not grown in this area for 25 to 30 years, other than a random plant or two. 

 

The overall conclusion is that on-site-sporing using the process that was developed and tested by Gordon 

Lehman and Clifford Noland, described in this paper submitted to the Algalita Marine Research Foundation, 

works very well. Thanks to new laws against pollution and the public’s awareness of the marine ecosystem, the 

kelp now has a chance to survive. 

 

We challenge others that may need to restore the kelp beds in the future to use, test, modify and improve on the 

ground work we have created, and most of all, to observe and understand how nature works. 

 

We owe our success to the encouragement and direction of the late Dr. Wheeler North. 

Thanks to Dave Meyer and Scott Raish for their contributions. 

 

 


