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color. It has a strap-shaped creeping rhizome, 2-4 cm wide. The rhizome is profusely and 
dichotomously branched, and is attached closely to the substrate by branched root-like 
holdfasts which arise from the margins. Numerous erect main stipes arise from the 
rhizome. The stipes are slender, up to I cm in diameter and up to 30 m long. Leaf-like 
branches (blades) arise at intervals along the stipe. The blades are flattened, 25-35 cm long 
and up to 5 cm wide (longer and up to 30 cm wide in Sitka Sound) with irregularly 
furrowed surfaces and toothed margins. The blades taper gradually to the end and are 
abruptly rounded at the base to a spherical or oval float (pneumatocyst) at the point of 
attachment on the stipe. The tenninal blade, located at the apex (apical scimitar) of the stipe, 
is split at the base with several new leaf"like branches in various stages of separation 
(Scagel 1967). 

Like all giant kelps, M. integrifolia exhibits complete alternation of generations, and both 
the gametophyte and sporophyte can be perennial (Figure 2). The sporophyte phase can 
live for 16 to 30 years and the gametophyte phase (in the vegetative form) can live three to 
four years. 

The gametophyte phase is microscopic and haploid and germinates from motile spores of 
sporophylls, which are specialized blades of the sporophyte. Release of spores takes place 
when the walls of the sporangia weaken and rupture, creating thin, light areas on the 
sporophyll. The spores settle and lose their flagella within 12 hours of release. The spores 
genninate within three days and produce dumbell-shaped garnetophytes. 

The vegetative, filamentous form of the gametophyte is produced in low light or low 
nutrient conditions. This form is few celled and can live three to four years. It is seen 
growing on rocks in the intertidal zone as brown "slime." In the vegetative form, the 
garnetophyte cannot reproduce. 

The reproductive form of the gametophyte is produced in high light intensity conditions. 
The female may be unicellular with an oogonium, while the male is multicellular (7-10 
cells). Fertilization is oogamous, with the male bi-flagellated sperm swimming to the 
female oogonium. The male gametophyte degenerates after fertilization, while the female 
persists until the sporophyte germinates. Gamete formation to zygote germination takes 13 
days, and within a few weeks the gametophyte degenerates. Macrocystis integrifolia can 
progress from zygote germination to mature sporophyte in 8-12 months. 

In the sporophyte phase the plant is diploid and macroscopic. The sporophyte is the phase 
that is seen growing in the ocean, and can grow from a single cell to 20 m in 8-12 months. 
Growth begins with a filamentous form which lasts for a few days to two weeks. The 
filamentous form then becomes a blade that is one cell thick. Differentiation takes place in a 
few months and the juvenile sporophyte form appears. The principal growth period occurs 
from early April to the end of May (R. RaLonde, SJC, personal communication). North 
(1971) gives a detailed account of the life history and development of Macrocystis. 
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Figure 2. The morphology and life history of Macrocyslis (from Foster and Schiel 
1985). 
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The environmental requirements of M. integrifolia vary depending on life stage, depth, 
latitude, and locale. This alga requires a substrate of small rocks or cobble in moderately 
wave-exposed areas, to a substrate that is solid such as a boulder when subjected to 
appreciable tidal currents (Coon and Roland 1980). 

Foster and Schiel (1985) listed the following requirements for the genus Macrocystis (from 
research on M. pyrifera); The optimum temperature ranges from 12 to 24°C, and salinity 
needs to be relatively constant at around 33 ppt (parts per thousand). Macrocystis generally 
can grow only to a depth where irradiance is reduced to about 1 percent of surface light. 
There are 11 known nutrient requirements "for Macrocystis; these are C, 0, N, P, Mn, Fe, 
Co, Cu, Zn, Mo, and r. Of these, N is known to be limiting sometimes in nature, and P, 
Mn, Fe, Cu, and Zn also may be limiting in nature at times. 

METHODS 

The suitability of the SJC hatchery site for M. integrifolia culture was tested in the spring 
of 1987 by (1) transplanting whole sporophytes from Whiting Harbor to the hatchery site 
and comparing the growth and survival of sporophytes between the two sites, and (2) 
collecting sporophylls and inducing reproduction in the laboratory. 

Site Selection 

Scattered patches of Macrocystis integrifolia are found throughout Sitka Sound, but I have 
not seen any of great size. For a collection and control site, I chose a large patch 
approximately 100 m long and 10 m wide at Whiting Harbor (57°03'03"N, 1350 22'15"W) 
at the northeast end of the Sitka airport runway, only l.9 miles (3.1 km) from SJC. The 
Whiting Harbor site has a depth between 4 and 5 meters, there is no freshwater runoff, and 
the bottom is composed of large and small boulders, some cobble, and sand. It is semi­
enclosed but does receive a considerable amount of ocean swell and chop. 

The experimental site in front of the SJC facility (570 03'59"N, 1350 l9'19"W, Figure 3) 
varies between 4 and 5 meters deep, has considerable freshwater input from the SJC 
salmon hatchery and hydro-electric flume, and consists of a silt and sand bottom. The SJC 
site is not enclosed, but is protected from direct ocean waves by nearby islands. It does, 
however, receive substantial ocean swell as well as chop from boats using nearby Crescent 
Bay boat harbor. Both the experimental and control sites have Laminaria groeniandica, a 
related kelp, present in fairly large numbers. 




