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at the SIC site (T test, P = .11) (Figure 4). Growth of the upper five blades was greater 
than the growth of the lower five blades on all the experimental fronds at the Whiting 
Harbor site. At the SIC site the growth of the upper five blades was not greater than that of 
the lower five blades on any of the experimental fronds. 

Light penetration was greater at Whiting Harbor than at SIC on April 4, 11, 18, and 28 and 
May 2, but was attenuated at approximately the same rate at both sites (Figure 5). Light 
intensity at both sites was never below 2.3 micro-Einsteins per m2 per second, the 
minimum required for kelp growth (Foster and Schiel 1985). 

Temperatures at both sites were usually within about one degree of each other except on 
May 28 when the SIC site was about three degrees cooler (Figure 6). 

At the SIC site the surface salinity was always lower, and there was a marked increase in 
salinity with depth illustrating the presence of a freshwater lens (Figure 7) down to 
approximately 2 m depth. 

Nitrate concentrations from approximately 25 ppm (parts per million) to approximately 100 
ppm were measured at both sites, indicating either unusually high nitrate levels from 
unknown sources or some sort of systematic error in measurement, most likely the latter. 

Table 3 summarizes the results of the laboratory culture of gametophytes and sporophytes 
from sporophylls collected at Whiting Harbor. Many of the samples had gametophytes, and 
a few very small sporophytes were observed in culture samples four weeks after spore 
release. Spores were released on November I also but were lost due to equipment failure. 

DISCUSSION AND RECOMMENDATIONS 

The results of this study show that the SJC site probably is not suitable as an outplanting 
site for M. integrifolia. This is primarily due to the considerable freshwater lens from the 
SJC salmon hatchery and hydro-electric flume. The plants showed poor growth in the 
upper blades at the SJC site, within the freshwater lens. 

Light limitation is one of the most important factors influencing Macrocystis growth 
(Jackson 1987). The lower light intensity at the SIC site probably was not limiting because 
the level of intensity never was below the lower light limit for kelp growth (Foster and 
Schiel 1985, Fei and Neushul 1984). Adult Macrocystis are generally insensitive to 
changes in subsurface light because they can transport the photosynthetic products from the 
surface canopy toward the holdfast (Foster and Schiel 1985, McCleneghan and Houk 
1985, Lobban 1978). This could have been a problem at the SIC site with the degeneration 
of the upper canopy caused by the freshwater lens. It is possible that the degeneration of 
the upper canopy caused by the freshwater lens at the SJC site reduced the amount of 
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Figure 4. Kelp blade growth at Whiting Harbor and SJC, April 11 to May 2,1987. 
(WHI extends only to April 18.) 



Alaska Kelp Rearing Sites IS 

LIGHT (X 1000) /lW/cm2 

o o ~ 
8 :il 8 

N 
:il 
N 8 ~ 8 ~ 

N N 

2 

:[ 3 

J: 
>-
0-
W 4 0 

5 

6 

April 4 April 11 April 18 

o,-~~~-----------, 

:[ 
J: 
>-
0-
W 
0 

2 

3 

4 

5 

6 

o 0 
~ 

Figure 5. 

o 
o 
N 

April 28 

~ g 
N M 

--- Sheldon Jackson 
College 

o 
~ 
N 

o 
o 
M 

May 2 

-

-

-

-

-

-

e e e Whiting Harbor 

May 28 

Light intensity at different depths on April 4, II, 18, and 28 and May 2 and 
28, 1987. One watt per m2 is approximately equal to 5 micro-Einsteins per 
m2 per second. 
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Figure 6. Temperature profiles for April 4, 11, 18, and 28 and May 2 and 28, 1987. 




