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acquired great irportance, This publication deals with
the results of explorations concerned with the distribu-
tion and evaiuation of commercial seaweed resourceé in
the coastal waters of the Shantarskie Islands in August,
1965 and August — September, 1966,

To date, the seaweeds of the Shantarskie Islands
were little studied., Only data desceribing particular
districts of these islands are found in the literature,
(Zaks, 1929; Zinova, 1930 and 195%). A complete survey
of the variety of species, distrubution and available re-
sources of commercial seaweeds at the Shantarskie Islands
did not exist until now,

In our work we used generally éccepted methods.
:ﬁampling areas'(of 1 square meter) were used to determine
the biomasé of low density commercial seaweed beds,

The available crop was calculated from the aver-
age biomass of seaweeds, the width of the beds, their
density and the length of the shore line, During both
working periods more than 400 diving stations were used;
| The ghantarskie Islands are located in the south-
western part bf the Okhotsk Sea,-to the north of the nulf
of Akédemii and the Gulf of Tugurskii, They consist of
. four large islands: the Bolt!shoi Shantar, Feklistova,
mMalyi Shéntar, Belichii and several other much smaller
islands (see the Fis,). The research was carried out

only in the coéstal waters of the large islands,




3

~The results of the ressarch showed that the dis-
tribution of commercial seaweeds in the coastal waters.of
the Shantarskie TIslands was irregular'in both respects--~
by species and by biomass., Three species were found in
commercial quantities near the Shantarskie Tslands:

“Laminaria.-curjancvae A, Zin., L. digitata (Huds,) Lam,

.and Lessonia laminarioides Post. et Rupr.

Bol'shoi Shantar Island is tﬂe largest of the
group of Shantarskie Islands., The richest commercial sea-
weed resources of this island-ére in Yakshina Bay,
From Cape Filippa, on the southern part of Boltshoi
- Shantar Island and net reaching Cape Raduzhnyi5 the come-
mercial seaweeds are repfesénted by a single species: L.

‘gurjanovae, disregarding the occurence of single plants (161)

of [essonia laminaroides and Laminaria dieitata,

" By its morpholosical structure, Laminaria sur-

janovae belongs to the saccharine group however, it
differs from all other spedies of Laminaria of this group
in a number of characteristics. The basic distinetion is
-the dual nature of the lamina of a secoud year commercial
spzcimen, The lower pgrt of the lamina is shaped like a
narrow wedege, rocugh, with smooth, slichtly wavy margins
while the upper part}is widened, very thin, with a very
.wavy folded margin, Basically, the sporangia are formed
only on the thin part of the blade, most of’the thicker
part remainine sterile., The habitat of L. csurjanovae is

most often the sublittoral zone at 15m in depth and oc-
casionally deeper.
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In the recion of Cape Filippa L. gurjancvae grows

at a depth of 4 to 4 m, The beds on the average are 600 m
‘wide with 80% coverase, This indicates a considerable |
density., The biomass reaches 1lh.4 kg, per sq. m.

Further in towards the top of the cove the beds
are located at depths of 1 to 14 m and their width reaches

1,200 m. However, the blomass in this region is several
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times smaller, Towards Capé Raduzhnyi another commercial
species, L. é;giﬁggg,makes 1ts apoearance, Considering
the morpholosy of its lamina, this speciés belongs to the
group of laminaria with cleaved laminas, L, digitata
grows in the sublittoral zone at depths of 3 tc 15m. 1Its

~blomass, .compared with that of L, egurjanovae, is very low
and is only 0,5 ke per sgq. m,
Closer to Cape Raduzhnyi the same situation as at

Cape Filippa prevails. The widths of the L. gurjanovae

beds decrease to less than 500 mj in contrast the biomass
increases more than four times reaching 9.2 kg per sq. m.
There is no L. dizitata in this district., Generally,
more than half of the commercial seaweed resources in
this région are located in the coastal districts of the
promentories despite the small areas which they represent
iﬁ comparison to the remaining shore line of the bay, |
Here, the water circulation is better and moreover, these
seéfors are not subject to dilution with fresh water,
From Cape Raduzhnyi to Cape Severo-Zapadnyi the

commercial seaweed beds, particularly of L. gurjanovae,

extend along the whole shoreline of the island at depths
of 2.5 to 11 m. At the breast of Cape Gorbatyr beds of
" L, digitata occur under 11 to 12 m of water however, their

. biomass is small &nd srowth on the beds is sparce., The

biomass of L. gurjancvae al ong the western shore is fairly
regular, from 2,6 to 5.8 kg per sq. m. It increases af

the capes but here the width of the beds decreases,

(162)
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The northeastern shore is the only sector in the

Shantarskie Islands where L., gurjanovae is'absent. Two

commercial species do grow here: L, digitata, with which
‘we are already familiar, and a new species, Lessonia

laminarpides., The blades of L. laminarbides plants are

~ébushaiikeqareachihgla”height of un to 150 cm, The blaQes.
are 100 to 150 cm long and 10 to 20 cm wide with narrow,
wedge-shaped bases and rounded upper parts, Along the

northeastern shore, Lessouia laminarbides grows at a dep th

of 1 t0'2 m in beds 50 m wide, These beds extend beyond
Cape Severnyl on the southeastern side. The rather narrow
width of the beds is dompensated for by a high growth
density, the average being over 80%. Here, the bicomass

ofALessonia laminarioides is 0.8 kg'per sq. m,

Laminaria digitata extends along the whole coast

line except for a sector southeast of Cape Bokovikova
where seaweeds do not grow,

The absence of L. gurjanovae along the north-

eastern coast is difficult to explain at the présent

time, Probably the low current velocity exerts some in-

fluence as decreased water circulatlon has a desfructive
effect on the oxygen metabolism of seaweeds (furyanova,

Zaks, Ushakov, 1925).

Along the eastern and southeastern shores of Bol!
shoi Shantar Island, all three of the above comrercial

seaweeds, Laminaria surjanovae, Laminaria digitata, and

Lessonia laminanoides, are present,
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It is qertain that Laminaria gurjancvae plays the

decisive role in building the biomass, Whenever this
species is pfesént ;t contributes the rajor part ofithe
seaweed resource, The total seaweed resource of Bol'shoi
Shantar Island amounts to 1,862,000'centners*) wet weight
.and the amount per kr of Shoreline is 7,000 centners, The
abundance is highest at Yakshina Cove, 1,811,000 centners
and the western shore where there is 14,400 centners per
km of shoreline Feklistova Island is the second larcest

of the Shantarskie Islands, Of all the commercial sea-

weeds only L. gurjanovae grows in Lebyazhei Cove, Its
biomass varies from 1.8 to 2.6 kg/sq. m. Because of the
shallowness of Lebyazhei vae, the growth of seaweeds 1is

sparce. Here, the L, gurjanovae grows at a depth of 0.5

to 12 m, fdrming beds up to 3500 m wide with 30 to 60%
coverage, Thus, in spite of the rather low biomass, the
standing crop of commercial seaweeds in Lebyazhel Cove
represents 2/3 of the whole amount at Feklistova Island.

Alohg the open southern shore, the width of L. gurjanovae

.beds decreases to 100 to 250 m, The main commercial sea-
weed on the northwestern and eastern chores of Feklistova

Island is again L. gurjanovae, Along the northern shore,

. the dominant seaweed is L. digitata, the abundance of

which is twice that of L. gurjanovae.

*) 1 centner = 100ke (translators note)




on the@wxﬂe, the total resource of commercial
macropnites ol Feklistova Island is estimated to be
993,000 centners and their quantities.per km of Shofe line
reaches 7,200 centners, The most abundant regions (918,000

centners) are located on the southefn.shore, the open shore,

«Lebyazhyi Cove.and the northwestern region where the re-

source is approximately 10,000 centners per km of shore
line,

The Belichii and Malyi Shantar Islands are sit-
uated between the Tugurskii Peninsula and Bol'shbi Shantar
Island., The commercial séaWeed resources in the coastal
waters of both islands are represented by the three species

of macrophytes but here again L. gurjanovae dominates,

The regions where the abundance of commercial sea-
weeds 1s greateét are the southern and eastern shores of
Malyi sShantar Island and the northwestern shore of Belichii
Island, Here the resources. are 400,000 centners and 70,000
centners respectively.

During the exploration of the Shantarskie Islands

the following species of densely growing red seaweeds were

frequently encountered: the lammelate kelps-Crossocarpus

lamuticus Rupr., Turnerella mertensiana (Post, et Rupr.)

" 8chmitz, Rhodymenia pertusa (Post et Rupr.) J. Ag. and

others; bushy seaweeds-Cdanthalia, Ptilota and Halosaccion,

Tichocarpus crinitus (Gmel.) Rupr., Chondrus crispus (L.)

Lyngb, and Ahnfeltia.

(163,




Gf the lammelate seuaweeds, the species of the

ganus Odonthalia are distributed fairly’uniformly throuegh-

out the coastal waters of the shantarskie Tslands. Vost -

often, they rrow at a denth of 7 to 13 m, Tichoéarpus

prefers coves while the various species of Ptilota grow
along the open shores where their habitat is the meso- and
upper sublittoral zones at & depth of 2 to 5 m,

Halosacecion grows in the littoral zone., <Chondrus

grows in the littoral and sublittoral zones, descending
‘to depths of 15 m, |

.Ahnfeltia oceured in small numbers (only the at-
tached.form) at Cape Filippa, along the western shore of
'Boltshoi Shantar Island, in_Lebyathi Cove, at Feklistova
ISland, at Malyi Shantar (the northwestern cape) and at
Belichii Island (southern extremity of the northwestern
shore). .

Tn conclusion, let us consider the results of the
expiorations carried out in 1966. The results of two-
year exploraﬁions showed that the commercial macrophytes
are subject to annual variations, The resource of brown
seaweeds reached approximately 600,000 centners in 1966
(the forecast was one million). The processes of growth
and sporogenesis WQre somewhat delayed, ITu August 19655
half the thallami examined were coﬁered with clusters of
Spdranqia but in 19645, sporosenesis was observed only in

the second decade of Sepfembef. The weicht and thickness
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of the-thalli were considerably below those of the previous
year, Naturaily, the biomass was also smaller ss well as
the density and width of tﬁe beds, Consequently, the
‘total rescurce was smaller.

In 1954, in the area of Shantarskie Tslands, four
new snecies of cormercial brown sedweeds (for this régicn)

were discovered: fystoseira geminatum (2g.) J. G. Ae.,

Desmarestia viridis (Miill.)  Lam,, Agarum cribrosum Bory

and Alaria sp, Their total stock amounted to approx-
imately .50,000 centners,

The frequency of occurrence of red seaweeds was
‘either higher than or on ‘the same level as in 1965 and
only as isolated céses was a decreagse in the psrcent oc-
currence noticed twice, Despite the fact that red sea-
weeds are practically endemic, their biomass is insignif?
icant and does not exceed 1-kgvper sq. m. On the averasge
it is 200 g per Sq. N,

In 1966, attached Ahnfeltia was also discovered
in new recions alone the northwestern and eastern shores
of Feklistoﬁa Island, in Yakshina Cove, along the north?
eastern shore of Bol'shoi Shantar Island, in Abrek Co#e'
of Malyi Shantar Island and along its open southern shore.
However, its biomass did nnt exceed %00 g, per sq. m.
Summing up the previoué statements, the following con-

clusions can be rade. _ . : .

(164)
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The axploration data establishes that the coastal
waters of fthe shantarskie Tslands are characterized by
the preseucevof rich b2ds of Laminaria type commeréial
seawesds, However, their distribution is irresgular, Their
main mass, independent of periodic fluctuations in the
beds of commercial age, is confined to the fellowing
reglonss Belt'shoi Shantar Island-vVakshina Bay and western
shorej; Feklistova Island-Lebyazhya Bay, the open part of
the southern shore and the northwestern shore; Malyli Shan-
tar Island-southern and eastern shores and Beliéhii-north-
western shore,

The cOmrercial seaweed resource in these recions
represents 90% of the total resource of the Shantarskie
Islands and varies within the limits of 1.2 million cent-
ners and 3;2 million centners (omitting abnormal years).

‘Thus, the large resource of Laminariaceae in the
area of the Shantarskie.Islands can be used as a basis
for the establishment of a seaweed industry with mechan-
ized harvesting, The best time for harvesting the kelp»
is Auqust because, in September, sporogenesis is completed.
The blade length and thickness décreases. This results
in a considerable loss of-weight by the-thallus while in
.August, mozt of the blades are sterile, Among the com-

mercial macrophytes, L. gurjanovae dominates. It repre-.

sents 90%'of the total resource in the recions recommended

for commercial harvesting,
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The red seaweeds are siénificant in this area,
Therefore, it 1s advisable to continue the'search for sea-
weeds, which contaiu asar-like substances,.in this and
other inshore rsgions of the Okhotsk Sea. However, for
such a’'peculiar group of plants as the red seaweeds are,
dtheareseanch-&imetableswas;sgheduledqin,1965“andv1966
were insufficient. |

To determine the red seaweed resources in regions
of massive growth, it is necessary to perform more detailed,
thorough sampling because thsase seaweéds do not form beds
covering large areas and there is need for a narrower
network of stations, The necessity for this kind of work
arises mainly from the fact that the red seaweeds are
'good réw matérials fcr the production of agar and agaf-

like substances, the shortase of which'is so acutely felt'

by the economy.of our country. .

References

1) cur'yanova E,F., Zaks T. G. and Ushakov T. V.

Rab.‘M.B.S. Len..obshch. estest oispytatelei 1, 1925,

(Littoral zone of the Gulf of Kola (preliminary commun-

ication). Studieslof Leningradfs Socie£y~of Naturalists).
2) Zaks T.%.K. Tzv. T.0.N.S.,T. 3, Vyp. 2,

1929. (Contribution to the knowledge of benthonic commun-
ities of the Shantar Sea. Communications of the Pacifile

Ocean Scientific Council, Vol. 3, issue 2).




13

3) Zinova E.S. Tr. Len, obshch. estestvoispytat-

elei t. TZ. vyp.3, 1930. (Seaweeds of the Ckhotsk Sea
from the shores of Bol!'shoi Shantar Island. Trudy of the
Leningradt's Society of Naturalists).

4) Zinova ®. S. Tr. Botan.. in-ta AN S.S,.S.R.

3er..2. vyp. 9, .195%., (Seaweeds of the (khotsk Sea.
Trudy of the Botanical Tnstitute of the Academy of Sclences

of the U.S3.5.R.

-t

JUTEPATYPA

1 Fypwauona E. @. 3axc H. T. u Ywaxor T. B. Juropais Koascxoro saansa (npei-
puputetbuoe coodmeinte). Pas. MBC. flen. ofit, ecrecrsoucnuttateteit, [, 1923,

Z.3axe H. I K nosvamuo zomismx cooduecrs Miantaperoro wopsa, Has, TOHC, 1. 3,
Bt 2, 1929, ] L
. 3.3mosa E. C. Boxopocan Oxorcrord vopa ¢ nodepexuit Boasworo lanvaperorn
ectposa. Tp. Jlon odu, ecrecrsoncnurateted. . IND san. 3, 1930, )

4. 3unons E. C. Beaopucrt Oxorckoro. mopst. To. Boraw. wi-ra AH CCCP. Cep. 2,
pan. 9, 193L :

T




