






10 Alaska Kelp Rearing Sites 

was covered with clear plastic kitchen wrap. The covered sporophylls were then placed in a 
refrigerator at 2-40C for two to four hours. Following that, the sporophylls were placed in 
a beaker of sterile seawater at 9-12°C under fluorescent lights, keeping the ends of the 
sporophylls out of the water with a sterile petri-dish lid or clothespins to reduce mucilage 
production. 

If the sporophylls were mature at this point, swimming spores were released within 45 
minutes, clouding the water a light yellow-brown color. The density of the spores was 
determined by fixing a small sample of the spore suspension with formalin and counting on 
a hemocytometer under a microscope. The density of the spore suspension was adjusted to 
about 20,000 spores per ml by dilution with sterile seawater. The spore suspension was 
then poured over the settling substrate in a sterile container, and a transparent cover was 
placed on the container. The container was kept in the seawater bath at 9-12°C and under 
fluorescent lights producing about 40-50 micro-Einsteins per m2 per second. 

Cremona (a non-fraying synthetic string) was used as the settling substrate and was 
wrapped around a plexiglass frame to keep the strands apart and off the bottom. 
Microscope slides were placed in the container for spores to settle on in order to monitor 
growth and development. After 24 hours the spore suspension was discarded and replaced 
with 3.0 liters of sterile, Provasoli enriched seawater with iodine (PES!) (Tables 1 and 2). 
The final step in this phase was the formation of gametophytes following spore 
germination. 

Laboratory Culture of Gametophytes 

The gametophytes were maintained in culture in the lab and induced to mature and release 
gametes, leading to fertilization and germination forming the sporophyte generation. The 
temperature and light intensity were maintained as before and the culture was given a 16:8 
hour light:dark cycle as recommended by L.D. Druehl (personal communication). 

Water movement was provided by aeration using an air stone fed by an aquarium pump. 
The air was filtered in line by a 0.30 micron filter to minimize chemical and bacterial 
contamination. Germanium dioxide was added to the media to inhibit diatom growth when 
diatoms were detected (Table 1). Since Ge02 can also be harmful to the Macrocystis, it was 
used only when necessary and the media was changed within two days of application on 
the recommendation of L.D. Druehl and M. Stekoll (personal communication). The PES! 
media was changed at least once weekly for three weeks. A section of the string was 
examined for sporophyte growth and a microscope slide from the culture was examined for 
plant growth and development each time the media was changed. 
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Table 1. PES I media for Macrocystis culture (from Stekoll 1987, 
Provasoli 1966). 

PES! stock solution: 
Na

2 
glycerophosphate 

NaN0
3 

Fe (0.1 mg/ml of 1:1 M FeEDTA) 
P II Metal Mix 
KI (1.4 mg/ml) 
Tris (hydroxymethyl) aminomethane 

orTris HCI 
B vitamins 
Deionized water to 

0.50 g 

3.50 g 

250ml 
250ml 
1.0 ml 
6.05 g 
7.88 g 
10 ml each 
1.0 L final vol. 

Method: Adjust pH to 7.8 with HCI or NaOH before making the final dilution to 1.0 L. 
Sterilize by filtering through a 0.45 micron filter. For working solutions, add 20 ml of 
PESI stock to 1.0 L of sterile seawater. To inhibit diatom growth, add 2.0 ml of 250 mg/ml 
germanium dioxide to each 1.0 L of the working solution. 

RESULTS 

Of the five fronds measured at Whiting Harbor, three survived for at least 10 days (April 8 
to April 18) and two survived for at least 24 days (April 8 to May 2). The exact date of 
death is not known as the sites were checked weekly. On May 28, the Whiting Harbor 
contol fronds were in good condition, but there were no experimental fronds left. Of the 
five fronds measured at SJC, three survived for at least 7 days (April 4 to April 11), two 
survived for at least 28 days (April 4 to May 2), and one survived for at least 54 days 
(April 4 to May 28). On May 2 there were no surviving control fronds at the SJC site. The 
cause of death at the Whiting Harbor site was attributed to the subsistence herring roe-on­
kelp harvest. The blades of some marked fronds that were reachable from the surface were 
cut off at the pneumatocysts shortly after herring spawned in the area. The cause of death at 
the SJC site was unknown; some fronds were gone completely and some were observed 
lying on the bottom decaying. The herring did spawn at the SJC site but the blades were 
not harvested. Several plants were submerged by the weight of the spawn but reappeared 
two weeks later after the eggs hatched and measurements were continued. 

The greatest growth of an individual blade at Whiting Harbor was 49 mm in 10 days (April 
8 to April 18). The greatest growth of an individual blade at SJC was 6 mm in 28 days 
(April 4 to May 2). Growth at the Whiting Harbor site was significantly greater than that 




