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Material for tﬂe present article was prd?ided by fragmentary collections'
and observations made in the area of the Lesser Kuril'chain in June--July 1964 vy
scientific officers ofAthe algological group of'the Sakhalin department of TINRO
(Pacific Research Institute for Fisheries and Oceanography) supervised by V. F.'
Sarochan.

It was only in fhe 1920s that the marine algae of the Kuril' Islands began.
to be studied more intensively. Only fragmentary information concernlng the flora
of these 1slands 1s to be found in most published Russian sources. Sllghtly
larger lists of the algee found 15 coastal waters of the Kuril' Islands are given
by G. I. Gail (1949) and E. 8. Zinova (195ha, 1954b), but no reference:is ‘made in
their writings to the vegetation of the Lesser Kuril' chain.

The opérations of the’Kuril'-Sakhalin.expedition of the USSR Academy of
Sciences in 1946, 19#? and 1949 undoubtedly supplemented our 1nformation concern-

.ing the composition of the flora, the dlstrlbutlon pattern and the range of

- # HNumbers in right margin indicate corrosponding pages in original text,
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":aléae along the shoreg‘og the-South Kuril' Islands, but they are concerned with
the’coastai wéters~of Shikotan, Kunashir and Iturup Islands. Fﬁrthermore, the
articles of O. G. Kusakin (1956, 1958, 1961) are devoted solely to the study of
1i£tora1 groupings of the flora. _'Exceptions are provided by the articles of
A. D. Zinova (1959) and N. F. Mikhailova (1959), whose authors give information
cdncerniﬁé'the spééiés eomposition of marine algae inhabiting the littoral and
sublittoral zones. o ,

| . The most éignificanf'of the numeréus JapanesekpublicationS‘is a large
review of the rééulgs of study of the algae of the Kuril' Islands compiled by
M. Nagai (1940—-1941),.in which reference is méde to 187 species. It is noted
in artiqies By S. Ueda (1933) and T. Kinosita (1943) thatAthere are fairly
‘exténSive resources of algae in the Kuril' Islands and that the commercially
pxéloitdble weed beds in the shallows aréund small islands of the Lesser Kuril'

~ chain are particularly large. There are two references in the Great Japanese

Encyclopaedia (1937, 1938) to abundance in the waters of the Lesser Kuril' chain,

-and.especially to the abundance of Laminaria around the Islands of Polonékii,
Zelenii, quii, Anuchin, Tanfil'ev, Demin, Shishka, Lis'ie and Banka Opasnaya;

| Therefore, the forégqing review of studies of the algae of‘the Kuril!'
‘Islands shows that research in this area, especially in the area of the southern
partfof the Lesser Kuril' chain, has not been sufficiently bréad_and is far'frémv
having been carriéa out by up-to-date ﬁethods. | Subsequent study of the algae of
the islands reférred to above will.make it possible t§ establish the floristic
composition of this aréa,_and assesgmént of the stocks of commerpiallyAexploitgble
algae'giil make it possiﬁle to make even wider use of this valuable raw matériél'

in the national economy.

MATERIAL AND METHOD

The material was collected in coastal waters of Yurii Island (Lesser

e e R e e T T ey T e e e e e
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Kﬁrili chain), all along its shores. The research.and estimation of the stocks
of commerciélly exploitable.algae were carried out on the SRT%"Alatyr‘", a
research vessel of the DVNPPR TINRO. Operatioﬂs were conducteg simultaneously
frdm the vessel and from a small boat (because of its deep draft, the vessei was
unable to approach close to the shore) with the assistance of skin divers in
accordance with a previously décided plan of profiles and stations; the'quantity
of algae from mgasured plots of thé:béttom was recordgd at points on the profiles
and at the stati&ns.» The profiles ran frdm thé water's edge and étations were
odcﬁpied~at intervals of 100--200 m. In a11,8'profilqs were worked and 35
stations were océupigd (12 from the vessel and 23 from the small boat).
In piaCes with the most characteristic vegetation,collectioné of algae

which are not cammgrcially exploitable were made in passing.‘ These cpllections
- led to the estaﬁlishmeni of some significant features concerning the distriﬁutidh
vof fhe macfophyteg accompanying commércially exploitablé algae and made it possiblé
_ to asse#s thg speciés. composition of the algae of the given region. 1In a@ditibn,
the beds were examined visually from the small boat to determine the coefficient
of prbjectife coveraée of the bottom by éommercially exploitable algae as
percéﬁtages of the bare spaces or of other plants. |

: The biomass of the ,comme:éiaily exploitable élgae and other quantitative
characteristics were determined on board the vessel, where,thé 1océtions of beds -
of cdmmerciélly exploitable algae wéré also plotted on plane table maps; The. findl
vprbceasing.of the data obtained, determination of the classification of the
comme:cidily exploitable élgae énd of the plants apcompan?ing‘them, detefminatiqn
of sfocks and other analytical.operations we;e'carried out under 1aboratory"
conditions.

Stogks yere'calcﬁlatéd on the basisvof mean algal biomass and deﬁsity

and the }ength of the shoreline.

* Medium-sized trawler - Tians
+ ' Par Eastern Sclentifie and Commércial Fishing...?
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BRIEF PHYSIOGRAPHIC DESCRIPTION OF THE INVESTIGATED AREA

Yurii Island forms pért of the Lesser Kuril' chain. It lies 3.3 km
ﬁbrtheast of Anuchin Island. The island is 7.4 km long, 1.8 km wide and rises

30--40 m-above sea level. The shores are steep and.rocky§ it is only in a few

- places that they are gently sloping with shingle and sand beaches.. -They are

fringed by a large quantity of reefs below and above the water extending seaward
for a distance of up to 1 km, |

The shorés of Yurii island are washed by Pacific waters on one side‘and
by the waters of the Séuth Kuril' Strait on the ofher (see fig. 1). The shore;
line is not heavily indented and there are only two bays sheltered from the

breakers and the winds: Katernaya and Shirokaya on the northwestern cogst of the

. island. The remainder of the coast is exposed. The stonyAbottom, the abundance

of reefs and inshore rocks and also the excellent water exchange and, consequent-
ly, the profuse aeration and excelleht supply of organic and mineral matter here

create favourable conditions for the development of an extensive algal zone.

THE ALGAE OF COASTAL WATERS OF YURII ISLAND : ‘ " | /203

In practical use of algae it is very important to know the distribution
patfern of commercially eiploitable, beds their vertical and horizontal zoning,

the total stocks énd'the areas of richest production. Solution of these

questions is one of.the crucial aspects of the organization of rational seaweed’

farming on a scientific basis.

- We invéstigated»commercially exploitable macrophyteé in_the,éoastal S
waters of Yurii Island in the middle of June 1964. It was discoveredAés # result
of the resééréh that comﬁercially exfioitable glgae,were ﬁnevenly distributed both

with respect to/species "composition and with respect to the number of plants

. (see fig. 2). Five species were found in commercial quantities: Laminaria

japonica, L. angustata, L. saccharina, Cymathere japonica,and Arthroth&mnué(
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_»Figure 1. - ‘The'Lesser Kuril' chain and Yurii Island (sketch map).
Numbered on figure: 1;"Yurii Island 2. Voeikov Strait 3. South Kufil’ Strait -
k. Cape Severnyi 5. Shirokaya Bay 6. Cépe Shirokii 7.AKéternaja'Bayv 8.
Cape Kaﬁernaya 9. Cap; Baklanii | 10. Yurii Island 11. Cape Bivén; 12. Cape'“

Lomot' 13. Cape Yuzhnyi 14, Yurii Strait = 15. N 16. §

..
bi fid\lﬁ .. -

The authors are given in the list of macrophytes on p. 15,

The coastal region of Yurii Island may be divided into two areas which
differ sharbly one f;oﬁ the other: the northwestern coastal region'Which has a
fairly wesk current and the southeastern region on the Pacific side, which has a

i
strong current. This circumstance determines the species composition of the



éommercially'exploitable algae.

Three species of commercially exploitable algae are found along the

northwestern coast: Laminaria japonica, Cymathere and Laminaria saccharina , /204/
. _ Their distribution is conditioned by the different degrees of wave action

(breakers) and the different types of bottom material.

B P

figure_zg Distribution of commercially exploitable algae around Yurii Island.

1) Laminaria japonica; 2) Laminaria saccharina; 3) Laminaria angustata;

4) Arthroth&mnus;- 5) Cymathere.

Numbered on figure: 1. Yurii Island.

We also found three species of commercially exploitable algae along the

southeastern coast of Yurii Island: Laminaria angustata, L. saccharina and

Arthrothamnus. There the distribution of the vegetation is affected by 6nly one

factor, the nature of the bottom material, since the southeastern coast is open.
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throughout its iength and is exposed to the breakers to an equal degree.
For convenience of exposition the unnamed headlands will be denoted by

the letters A, B, C, D (fig. 1)(translator's note -- the headlands are in fact

" not denoted in this manner on fig. 1).

With reSpeqt-tb the environmental conditions-of the algae the north;
western coast may be divided into the following areas: protected from wave
action (breékep Lfaqﬁb;jriff‘III--IV)'with stony-éilty-sandy bottom -- Shirokaya
and Katernaya Bays; open afeas'subjecfed to wave action (breaker factor

II--III) with the same typé of bottom material, the area between Cape Biven' and

‘point B; open areas (breaker [fgqtéf"II——III) with a stony bottom -- from point
‘B to Cape Katernji and Cape Shirokii; finally, open areas with increased water

exchange (breaker: faotor ~II) and a stony type of bottom -- from p01nt A to Cape

Blven' and from point C to Cape Severnyi (fig. 1). Breaker factors are stated

in accordance with the principle of 'E. F. Gur!' yanova (1925). (See note on p. 18)

4

Laminaria‘japonica, Cymathere and Laminaria saccharina grow for
preference on a stony bottom. However, they react differently to the degree of
wave action.

In places protected from wave action (breaker factor III--IV), with a

'stony-silty-sandy.bottom it is dainly beds of Cymathere which are fdund,‘and,theSe;{
consist of plants with a blade of the shape distinctive of this species. It is -

| broadly oval, with a narrow grooved median band and broad, undulating corrugated

margins. The léhgth of such a blade does not exceed 2 m, and its width feaches
1 m. Cymathere grows at a depth of between 2 and 6 m. Its beds are on averége
60--75m wide and they form & zone which extends seaward for 800 m. -The biomass

per 1 m2 is slight and varies in the range 11--11.6 kgs The stocks per 1 km of

’shorellne are estlmated at 3 300 centners (translator's note -1 Sov1et centner =

= 100 kg) in Katernaya Bay and 2 090 centners in Shirokaya Bay.

The qualitative composition of the macrophytic algae which are not

SR WA e s 2 S R S < =y e e 4o e
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commercieliy exploitable is here represented by many‘species° The main back-

ground of .the littoral zone is provided by Fucus evanescens, Pelvetia wrightii

"and Corallina piiulifera. Fucoids are abundantly covered by the epiphyte

Pylaiella iitoralis. Halosaccion glandiforme, Laurencia sp. and Tichocarpus

!

crinitus grow on the lower levels of the littoral zone. Within the bays, where

the bottom is silt and sandZostera nana and Z. marina grow profusely at a depth
i . —————

of 0.5 m; Z. asiatica is found at greater depth. Acrosiphonia sp., Monostroma

splendens and Cladqphora<g1aucescens are found among the Zostera beds.

Corallina offlclnalis, Pachyarthron cretaceum, Irldaea cornucopiae, Scytosiphon

lomentaria, Ceramium«kondoi,;DumOntia incrassata and Phyllospadix iwatensis

inhabit: pools which are connected to the sea by channels. - Kjellmaniella

gyrata, Desmarestia viridis and Cyetoseifa hakodatensis, which invariably.

accompany Laminaria species, are developed in the sublittoral zone; large

:quantities of Coilodesme californica are attached to Qxetoseira hakodateneis
as an eplphyte. ' -

In places subjected. to wave action (breaker factor II-—III) where there
is a stony-silty-sandy eottom meathere beds are also found at a depth of between
2,and.6 m, But they extend seaward for no more than 300 m owing_fo‘the eubSequent ,

‘fdeepepihg.‘ The blade ofldxmathereiie of the same broadly ovei shape as. in areas
isolated from wave action. Ifs bioﬁees reaches 10,5 kg per 1 m2, and the stocks
per 1 km of the coast are 5 200 centners, i.e, twice as great as-in areas
protected from wave ‘action. " The composition of the fauna is Spareer'here.(

The meet abundance species of the litterel-zone is Gloiopeltis furcata f.

COIiformis, which grows profusely in this zqnefen stoties.  There is a strip of

' Zostera‘marina 10 m from the water'e'edge at’ a depth of 0.5‘ﬁ, after which the

Z. mariﬁa beds are interrupted and Z. asiatica appears at a depth of b m;
—_—nt LA

Ptllota asplen101des, Rhodymenia pertusa, Desmarestla viridis, sttoselra

hakodaten51s and Coilodesme californica are found in quantlty at this depth.

- LR . Co - PR o R s S S
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The large forms found here were members of the Laminariales: Alaria t8eniata,

A. praelonga,vCosfaria costafa, Kjellmaniella gyrata and Agarum cribrosum.
Chloropﬁyta vere absent‘from this area. .

Along,the open stretches of the northwesfern coast unproﬁected againsf'
vave action (breaker Afa¢tqrA II--III))where thé bottom is stony, Laminaria
japonica grows in large quantity at depths of 4~<8 m, forming fairly dense beds
with a biomass of 25 kg/m2 which7formAa strip up to 200 m wide.

The blade of Lamiﬂaria is quite diffefeht in shape from that of

'.cxmat'here. It reaéhes-'a length of 3--4.m and ‘a width of 30-~50 cm, the
median band is fairly bfoad and the margins are only slightly undulating.
Individual thalli Heigh 2.8 kg. The stocks per 1 km of éoast are 9 580
.centners. | | _
There are few species of algae in these areas. The Rhodophyta found /206/

are Pterosiphonia bi innata, Kallymenia reniformis, Rhodymenia‘palmata,ahd,

'Callophyllis rhynchocarpa. Of the species accompanying Laminaria japonica,.a

zone of Alaria species and sttoséira hakodatensis is clearly marked_

Zostera species and Chlorophyta are not found. .
A Along»open parts of the coast where wave action is strong, -in the Yurii

and Voeikov Straits (brgaker fqoto? II),Laminaria japonica forms extehgive beds,

the width of which feaches 160 m on average. Moiphologically, Laminaria does not
‘differ in any way frbm'the plants on the preceding part of the coast; but its

mean biomass is here considerably higher at 43.2 kg/mz; The st@ck5»per 1 km of
coast are 10 806 cenfners, which is the higheét figure alohg the northvesterﬁ'

i cbast'of the islénd. Vertical and horizontal distribution are the same as in théﬁ}
. preceding area of the coast. The floriStic'composition correspoﬁds-completely'to
.the type of coast described above.

The distribution of Laminaria saccharina along the pqrthwestern coaét of

Yurii Island is ubiquitous. Beds of it are found in all the parts of the coast

NG i gy s s e e
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previously enumerated. It grows in separate patches and does not form a
continuous belt. Its thalli are smail and the mean weighﬁ of each of them is
500 g. Its biomasses are very low by comparison witﬁ the biomasses of Laminaria
- Japonica and Cymathere; the maximum biomass reaches 4.5ng/m2.

The total stocks of commercially‘exploitable macrophytes along the
northwestern coast of Yurii Island are 90 400 centners (table 1).

With réspect to the environﬁental'cohditions of algae the entire south-
eastern coast may be d1v1ded into three areas: an area with a sandy bottom,
between Cape Lomot' and Cape Yuzhnyl, an area with a stony-sandy bottom, between
>Cape Baklanii and p01nt D and an area with a stony bottom between Cape Severnyi
and Cape Baklanii, between point D and Cape Lomot' and between Cape Yuzhnyi and
point A. Breaker factor is I aléng the entire southeasgtern coast. |

The development of Laminaria angustata, L. saccharina and Arthrothamnué

pléhts and their.abundance_are here ﬁneven.

Between Cape Lomot' and Cape Yuzhnyi there are no algae at all, which is
. explained by the existence of a sandy bottom. Zoospores which settle on to a |
sandy bottom are damaged by the moving sand grains, with the résult that scarcely
any éppearance,of gametophytes is obsefved on a sandy'bottom (Gail,‘1935).

There is no Qegetation at all here with the exception of isolated clumps of

Desmarestia viridis.

Beds of Arthrothamnus and Laminaria saccharina are found in places with

a stony-sandy bottom. ' The width of their beds does not exceed 30— 4o m.

Arthrothamnus thalli consxst of several 1or1form linear blades extendlng from

triangular formations densely intertwined with rhizoids. The alga grows only on
a stonyibottom at a depth of 5 m« The mean weight of a single thallus is‘}OO'g.

' The biomass of Arthrothamnus reaches 6.5 kg/m2 and the stocks per 1 km of shore-

line are 970 centners. Lam1naria saccharina beds develop here on a stony sandy

bottom at a depth of 12 m. Its stocks per 1 km of coast are 960 centners. A
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:The qualitative compdsition of the algae in this area is poor. The most not-
able feature is the absence of Rhodophyta and Chlorophyta; the flora consists

mainly of large forms of Phaeophyta which accompany commercially exploitable-

algae: Kjellmaniella gyrata, Alaria taeniata, A. praelonga, L. yezoensis and

Cystoseira hakodatensis. /

The coastal wéters'of areas of the southeastern coast of Yurii Island
with a stony type of bottom are characterized By abundant deVelopment of

' Laminaria aqgustéta,and Arthrothamnus bifidus. The high current velocity, the

strohg wave action and- the éxistenceAqf hard bottoms create excellent aeratioh,

which ugdoubt‘edly’has a‘_positivé effect on the growth of these forms. Laminaria /208
angustata is foﬁﬁd at a depth 6f from 4 to 5 m. The thallus consists of a |
slender, fairly shorf stem and a ribbon—likebblade with regular mérgins’and'

without & distinct median band. The base of the blade is a narrow flat wedge
without any furroﬁs.‘ The rhizoids are small and very slender;but compact and -

very firmly attached to the bottom, which enables the algae to withstand the

strong current and the breakers. Laminaria angustata, like L. saccharina, has

slime ducts only in thefblade, unlike.Laminaria Jjaponica, which has them both in
the blade and in the stem.

Laminaria angustata is not distinguiéhed by high biomass figures, since

the maximum weight of its blade is only 1 kg, despite its great length, which may -

be 12'm,o§ more. The biomass of Laminaria angustata ranges from 4.8 to 5.7 kg/mz. v

Stocks per 1 km of shoreline are slightly more .than 300 centners (table 2).

Arthrothamnus beds occur at a depth of 8 m along the open coast; its
biomass is twice as great as in places with a stony-sandy bottom and reaches

12 kge. Stocks per 1 km of the coast are ap?roximately 2 000 centners.

In the coastal waters of this area Laminaria saccharina is fepresented
by the bullata form. Its characteristics are the presence of depressions gnd

: raiéed areas along the blade of the thallus which resemble the pattern of an

e ~ - -
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automobile tyre tread, and a heavily undulating margin. It grows at a depth of
between 5 and 9 m and oécurs in a few patches. Its stocks per 1 km of coast are
50--70 centners. |

.The total stocks of all the commercially exploitable apecies along the
southeastern coast of the island afeﬁ19 470 centners (table 2). -

Qith regard fo the floristic composition of rocky areas of the south-
eastern coast of Yurii Island, it is répreseﬁted glmost exclusively by Rhodophyta

~and Phaeophyta. The Chlorophyta found heére are Acrosiphonia sp., Cladophora

glaucescens and Monostroma sﬁlendens. The most abundant species are Gloiopeltis

furcata f. coliformis, Fucus evanescens and Pelvetia wrightii, which proliferate in

the littoral zone; Rhodymenia palmata, Myriogramme yezoensis, Ptilota filicina,

Constantinea subuliferg, Phycodrys fimbriatsa, Odonthalia corymbifera, O. aleuticé,

and Halosaccion glandiforﬁe, which inhabit the sublittoral zone; the most

prevalent of the algae which accompany Laminaria angustata, Laminaria saccharina

‘and Arthrothamnus are Alaria taeniata, A. praelonga, L. yezoensis, Agarum

" cribrosum , Cystoseira hakodatensis and various species of Sargassum.

In summing up the results of the work and in analyzipg the distribntion

of éommercially exploitable algae in the coastal waters of Yurii Island, we may

"~ note a number of interesting features firstly, Laminaria angustata and

Arthrothamnus occur only along its southeastern coast in waters where current

‘velocity is high, whereas Laminaria japonica and Cymathere develop in the coastal

waters of the northwestern coast where the current is fairly calmj secon@ly, these 

species have their maximum biomass on open stretches of the coast with a stony type

‘of bottom subjected to strong wave action; fhirdly, with regard to the

distribution of Laminaria saccharina, it occurs all along the coast, irrespective

of the wave action .and, liké the foregoing species, prefers hard bottoms.
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3. Type of coast
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5. Area
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6. Alga

PacTHTeNbHOCTH Her .
/¢Jlamunapun caxaprmna
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/ .
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7 -
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12,0 5440
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10,6 2880
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Stocks, cenfners 9. Sandy  10.  From Cape Lomot' to Cape Yuzhnyi  11. No vegetation 12. Stony-sandy

1%3. From Cape Baklanii to point D

action, b'réaker factor = 1

_ 7. Stony

18. From Cape Yuzhnyi to point A

14, Laminaria saccharina . 15. Arthrothamnus

16. Open with strong wave

19. Laminaria angustata 20.

Arthrothamnué 21. Stony 22. From point D to Cape Lomot! .23., Laminaria angustata 24. Arthrothamnus

v >25. Stony 26. From Capé Sevei‘nyi to Cape Baklanii_ 27. Laminaria angustata 28. Arthrothamnus 29.

TOTAL.

19470



List of Macrophytes found in Coastal Waters of Yurii Island

1s
2e

30

Se
6.
-
8.

9.

10.

11.

12.

13,

14,
15.
16.
17.
ﬁ8.
- 9.
20.
2.
22,
- 23

2.

CHLOROPHYTA

Enteromorpha linza (L.) J. Ag.

Monostroma splendens (Rupr.)

Cladophora glaucescens (Griff.) Harv.

Acrosiphonia sp.

PHAEOPHYTA

Pylaiella litoralis (L.) Kjellm.

Desmarestia viridis (Mull.).

Scitosiphon lomentaria (Ligb.) J. Age.

Coilodesme californica (Rupr.) Kjellm.

FY] .
Laminaria saccharina (L.) Lamour.

L. s. f. bullata Ag.

:&. japonica Aresch.

|t

. angustata Kjellm.

L. yezoensis Miyabe.
Kjellmaniella gyrata (Kjellm.) Miyabe.

Cymathere japonica Miyabe et Nagai.

Agarum cribrosum (Mert.) Bory.

Cogtaria costata (Turn.) Saund.

Arthrothamnus bifidus (Gmel.) J. Ag.

Alaria taeniata Kjellm.

A. fistulosa Post. et Rupr.:

A. praelonga Kjellm.

Pelvetia wrightii (Harv.) Yendo.

Fucus evanescens Ag.

Cystoseira hakodatensis (Yendo) Fensh.
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25;

26.
27.
28.
29.
30.
31,
32.

33."

34,
35.
6.

37,

38.
39.
ko.

b1,

b2,
43,
L,
4s.
46.
L7.
48,
Lo,

51.

Sargassum sp.

RHODOPHYTA

-Porphyra ép.

Constantinea subulifera Setch.

Dumontia incrassata (Mull.) Lamour.

Gloiopeltis furcata f. coliformis (Harv.) Okém.

Lithophyllum okamurai Foslie.

Lithothamnion spe.

Corallina officinalis L.

C. pilulifera Post. et Rupr.

Pachyarthron cretaceum (Post. et Rupr.) Manza.

Tichoga:pus crinitus (Gmel.) Rupr.

Callophyllis rhynchocarpa Rupr. -

Kallymenia reniformis J. Ag.

Iridaea cornucopiae Postet Rupr.

Rhodoglossum phyllocarpum (Post. et Rupr.) A.

Rhodymenia pertusa (Post. et .Rupr.,) J. Ag.

Rh. pglméta (L.) Grev.

Halosaccion glandiforme (Gmel.) Rupr.

' Platythamnion yezoensis Yamada et Tokida.

Ptilota asplenioides (Turn.) Ag.

‘P. filicina (Farl.) J. Ag.

‘Ceramium kondoi Yendo.

Phycodrys fimbriata (De la Pyl.) Kyl.

Laingia pacifica Yamada.

Myriogramme iezoensis Yamada et Tokida.

Polysiphonia sp.

Laurencia sp.

Zin.
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52. Pterosiphonia bipinnata (Post. et Rupr.) Falkenb.:

53. Odonthalia corymbifera (Gmel.) J. Ag.

Sk. 0. aleutica (Mert.) J. Ag.

55. Phyllospadix iwatensis Makino.

56. Zostera nana Roth.

57 Z. marina L.

' 58,  Z. asiatica Mikl.
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| Translator's note on the term 'breaker factor!,

The Russian term 'stepen' priboinosti' is not, as far as I can establish, embodied
in an exaotly equivalent concept in English, I have rendered it (p. 7 et seq.) by
'breaker factor'. Another alternative would be 'swash factor'. The scale employed
‘runs in the reverse order to the Russian/international scale of wave strength

‘L ('ehkala stepeni volneniya') and the term may embody the idea of the duration as well
-7 as the strength of breaker action. It was for this last reason that I rejected
'breaker strength' as a rendering. C
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