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The Plankton of the West Coast of Vansouver Island,
British Columbia

by

H.0, "illiemson and G, Walles
Pacific Biological Station, Namaimo, 1.0,

In connegtion with the investigation of the pilcherd eand herring
fisheries along the west const of v.ma;var island, a study was made of the
plankton in order to cbtain some information concerning the mroiuctivity of
the avea with respect to the smaller organisme forming ths basis of the food
eyeles DTuring the years 1927, 1928 and 1929 thare were collected over a
owsemd. sgiles of Jlankien sy of WLtk were tekm for quatitative doten-
mimationa, The present report deals with the materiel ina qualitative way
dhly. 6 £hbet Wither Lo vospetaltle: £or Vs tpdragrbyblesl dath anl e 0~
lection of the plankton samples, 7 The second author is responsible for the
identi flontions of ®e planiton organisms and the general account of tham,

The only mm MQ on the plankton of this region ia that y
VeMarrieh (1916) who collected off Parkley sound and Nootka in 1912, Since the
material reported upon in the present psper was oouoéted. Hart and Vailos (1932)
published an mccount of the food of the pilehard, Sardineps caerulsa, which is
& plankton tiodu fish, and thereby contributed mdditicnel recards of species

for the arvea,



Methods.

The mothod adopted for taking plankton saples wms to .taw 6 nets
attached o a long line, in pairs of one fine end one ccarse met, the length
of the line and the weights on 1t belng so ad justed that the upper nets toved
at or near the surface, then a rair at 5 to 10 faothoms depth and another mir
at 10 %o 15 fathoms; sovetimes tows were made at greater depths, down %o 40 or
50 fathoms, After January 1, 1928, fifteen minutes was the laength of time '
during which the nets were towed. At the comolusion of the tow, vertical hauls
were mads with fine and coarse nets from a maximum depth of 100 fathoms. Closing
nets were not used, ’

The fine nets were made of either nelnsook or tarantulle, with a 12-inch
diametor opening (equal to 7.3 -qnlti'o @ecimetres); the coarse note were made of
marquisette, and 30 inches in diemeter (equal to .4559 square metres),

Murine the year 1927, various sized nets were used and towed for various
lengthe of time. In that year also, heuls with a coarse mat were made by Mv,
W.¥., Maxter in Kyugquot sound from May to July, and by ¥r, C, MeC. Mottley with
a fine netf in Tsperanze inlet during Augist. In sll cases the samples of
plankton were MhMy preserved in formalin after being washed out from the
nets.

Ry nnn‘or o Tricsson water bottle, fitted with a self-registering
thermometer, semples of water were takenand the specific gmvity, temperature,
and pH regorded for different depths for each tow.
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Hydrographical Comitions

The west coaat of Vancouver ilslmd is omnsidered as extending from
cape fScott st its north-western extremity to Tsquimalt harbour in the strait
of Tuas e Tuo. T¢ La haresteriesd ty the leves musber of sounis St indest
it, terminating in fiord-like inlets dosn whose precipitous shores run nunerous
smal 1 stroams, torrents in winter and frequently mere trickles in late sumwor,
These inlets have usually o depth of arcund 100 fathoms whieh is maintained
nearly to their heads where the water shoal s to more or less extemsive tide flats,
formed of the detritus brought down by & stream or small river, GConsequently,
great variations oocur in tie salinity of the water, the occean water becoming
loss saline es an inlet is renetrated, until at the heed the uppuL water will often
a layer of potable fresh water at the surfuce. %

The tldps rise B or 9 fn.t at neaps and 11 or 12 feot et springs, causing
tidal ourrents of moderate strength except shere marrows oceur, wher speeds of 6
or 8 knots may be attained. Off shore there Ls" reported to be a constant current
running north-west which is olaimed to be stronger after winter storms but its
speed and extent in width and depth lave mot been investigated.

The 100 = fathom contour line is about 35 miles off cam fesle, gredually
apyroaching the cosst until 1t is only 4 miles off cape Cook and about 7 miles
off Triangle island,

The 1000-fathom contour line is some 60 miles off cape Reale and 20 miles
off cape Goojs This may be taken as the edge of the continental shelf whenss the
botton drops to the floor of the Faolfic Ocean,

The farthest off-shore obsorvations were 0 miles off Amphitrite point,

4 1/2 miles 3, 207, of “olander 1slam off cave ook, end 3 1/2 miles north of
Triangle island off empe Sgott. \
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The temperature of the ocean Mu wator vardes from adout 1‘ to 8%¢,

- in Yebruary to about 14°0, in August, In the inlets the range may be fram 6°
to 20°C. or mom™.

The following data taken outside the antranoe to Parkler sound indieate
the off-shore conditions there.

off cape Beale off Amphitrite point

Fobruary, 1928 vay, 1928
: Te 5pe B e Te Spe e P
' | o1 8.5 10,.8° 23.9 8.5
m. g.:' 24,3 8:5 10:8'. 23,6 8,6
L '8.3’ 24,4 8.8 10,.6° 2’0‘ B.6
3. 9.0" 24,8 g', .t,’ 24,0 8.1
- - [} 4 :
;; » - g:: : 73° 24,8 7.8
50 ® 8.6°
off Amphitrite point off Amphitrite point
July, 1928 Pecmber, 1928
Te Spe O ﬂ Te Bpe Ge pH
Surface 14,2° 24,3 8.5 9 24,6 8.3
2 fath, 1}:7’ 24,2 8.5 9.2° 24.3 843
v 11,6° 24.5 845 95 24,6 8.3
10 » ,.“ 25.0 801 ,.‘. "bs 80’
25 2]

8.7° 25.2 8,0 97 25.0 8.3

The speeific gravity figures are parts per thousand reduged to 15.6°C,

At depths fru 50 to 100 nm the temperature verias from about €® to
890, aeoh g %o the tine o yoam. OfF Oape Oook 'S 200 fallions the Senperatare
wes 5°C, (Yay 27, 1929). .

The speeific gravity of the off-shore water reduced to 15.6° varies from
1,023-25 at the surface to 1,025-27 at 50 fatioms depths
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The Plankton “aterial

The material which hes bean studied consisted of 1047 samples, The
roglon from vhich it wes colleetad may, for convenience, be divided into eight
districts, The following ere the numbar of ssmples taken in each and the periods

covered!

Cape Seott: # 1/2 miles N, of Trimgle islend; 6 samplos taken April 20, 1929,
Mx from 4 mile- off the entrance to the heads of the various ams]
161 samplaa from Janusry 13, 1927, to Tuly 25, 1929,
Gape Cook: off Solander islamd; 15 samples from september, 1920, to July 24,
1929
Klaskish 4nlet; 7 mn;u on July 26, 1929.
Nasparti inlot: 4 samples on Sertembor 24, 1929,
Eyuquot sound: from off the emtrance to the heads of the various inlets; 178
| samples from Amril 4, 1927, to July 24, 1929, '
Hootkn srea; Teperenza inlet north of Nootks island and Nootks sound, from off
tho entrance to heads of arms} 109 mﬁln from July 12, 1927, to
} ‘July 21, 1929. ‘ 3
Slayoquot sousd: from off Hstevan point to Wreek bay and to heads of lhlotl; '
135 samplos from August 12, 1927, to July 24, 1929,
w !‘ran}o miles off Amphitrite point to of'f cape Beale and to
~ heads of the various inlets and beys; 391 samples from Januery 25.
1927, to September 13, 1929.
Cape Tlattery area: from Swiftsure bark to off. Sheringham; 41 ssmples from
Yebruary 23 to November 22, 1928, |
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The Plenkton Organisms

The plankton organisms identified in the collections are given in the
following lists. Obviously, in a fleld so vast, it has bdean impossibls to give
a balanced trestment throughout the various groups. The taxonomic status of
some groups is much more advanced than that of othars and untll such time as
more investigators ere svailable, our knowledge of the nunbers of species in
m-in groups must remain incompletes The species comprised in the collections
of fish larvae and owa, orustacesn larvae, Appenmdicularia and Pteropoda have not
yot been identified, ’ i

The authors wish to thank the following for the trouble and care they
have taken in idemtifying specimens submitted to them '

. Dre WM, Oran (Distommcese); Mrs, "ith Berkeley (Polychaeta)j ¥m LK,
Harring (Rotifera); 'r. 7.0, Malony (Iscpoda); Tr. W,T, Calmen and "r, Isabella
~ Gordon (Cummgea); Mr. ¥.L. Sohmitt (Crustacea); Pr. ¥,M, Tattersall (Schizopoda);
Prof, As Mlley, Mr, Andrew Reétt and Miss V.7, “mmphell (Copepoda); ¥r, Clarence
Rs Shoemsker (Amphipods); Miss A. Serkeley (Natentia) amd other 'oi-kors at the
Pacific Riological “tation far thelr assistance,

Remarks on the Various Groups

Distomacese, Diatoms are stundant throuchout the whole area exeept during
the winter; in April, they becone numerous and in May reacher tieir vernal mexi-
mun bocoming less plenmtiful until they agein incresse during July to September.
They are usually later in reacherg their greatest atundance within inlets than
offshore but conditions in tin hﬁtr chamels are too diversified for gemeral
statements to be applicable,



i

The off-shore phytoplankton in susmer cons!sted mincirelly of species
of Chastoceros, three ar four species forming the greater part of it, with
other species of the gems present in amel ler nmumbers, The predominent .
species were Chactoceros decipiens, 0. debilis, C. compressus and ©e scolopendra.
Others often prasent though in fewer numbera camprised C. lorvenzianus, C.
L] nto s 0o approximetus, G, didymus, G, densus and 7, goncavicornis; the
two latter species and G, decipiens wers nmoticesbly persistent throughout the
yerr and were often dominant in the sparse winter phytoplankton. Chaetoceros
socinlis was rarely observed,

The predominence (over 301) of any one speciass in hauls was not of

frequent ogcurrence but species so obeerved compriased Thalassiosira recifics,

T, nordenskioeldi, Thizosolenia alata, %, semispimm, ifkeletonena costotum,

Coscinodisous radistus and Thalenssiothrix lonpissima, 1In one instance when

off-shore hauls were taken dwing July, 1929, at stations extendins from "arkley
sound to Wootka (80 miles) the predominant speeios in all the getherings was
Rhizosolenia alata, ¥our speciss recently described from this area by Oren
(1931) were sufficiently numerous to give a distinective character to the phyto-
plankton, they are Thalassiosira pacifica, Cesainodisecus waileei, Cosclnodiscus
angetii and Chaetoceros approximstus.

The specles most frequently ragorded, cccurring vrobably in aver 907
of the hauls were Ditylum brightwelll, w costatum, Thalsssiothrix
nitzachioldes, Cheatoceros deciplens, Thalmesiosire pscifica, Coseinodiscus
radintus and Coscinodiscus excentricus; other species of very frequent occur-
enco are Asterionells jEpomics, Riddulphis aretiscs, % aurits, Be longicruris,
Corethron hystrix, Bucsmpie zodiacus, Leptoeylinirus danious, Melosire monili-
formis, Nitaschis seriata eand Maonmln eondemsata, Dactyliosolen
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mediterraneus was occasionally plantiful,

9peeies of the gemus Thalassiosira were abunient, especially T, aﬁtzu,
but there was no evidence of their predominance in the plenkton either over
extensive areas or during lengthy periods. Riddulphis aretice was usually 3
or 4 sided but a pectegonsl form occurred oceasionally.

Other slgse, Halosphasre minor, warying in diemetor from 85 u to 250 u,
‘onumd numercisly but was seen most frequently during the winter months, It
is & southern oceanic spacies that often drifts into northern latitudes.

A smll unfeellular algs, 3 u in dlemeter mms abundant (Januery, 1928) in
some of the bays in Barkley sound, It could not be identi fled in e reserved
state and has been constdered provisionslly as ? Chlemydomonas, Tts great
shunfance and small size may »ender it a valumble soures of food for larval
onimals, Myxophyeeas of fresh water orlgin osourrad occaslommlly in the plank-
ton but are not included in the list.

Pinofl asellata, The merbers of this subolanss fn the area under con-
siderntion belong almoat sholly to the arctic and north tomperate zones, only
‘& very fow southern spsiss belng pressnte In the 1ist given, 1t will be moted
that only four specics belonging to the Oymmodinioidae (naked dinoflagellatas)
wore reconied, this deling Mthﬁly due to their dissolution wvhen placed in
preservatives, In the strait of Ceorgia 26 species have been recoried ("ailes,
1920) and there 1s no resson to suppose that these do not also cscur in the West
ecoast arens Of the five specles hore recorded from preserved semples, Gyro-
éntun gleuoun although distorted was easily reeognisabls am the speotes of
Folykrikos were ocenalonally 1dentified by their nuclei and nematooysts.

Mnoflagellates were the cmise of a larpe proportion of the more or
less extonsive areas of coloured water (up to 40 miles in extent) of vhich



samples were obtained] Noctiluca was the most frequent cmuse, other specles

wore Poridinium trocholdeum, Peridinium triqueta ani in one instance Ceratium
fusus accompanied by C. furea in lesser numbers, The only speaies prodominent
in the ordinsry net eollections were Noectiluea (frequently) and in a fow cases

Prorosentrum gracile, Ceratium fusus and 0, fureas but these latter only occurred
whan the gatherings d1id not exceed a fow cuble eentimetres in bulkj Prorocentrum

grecile was the only specles seen of that pemus and 1t was present in a large
proportion of the hauls, There was no evidonce of the general prevalence &t any
tinme of a ceratium type of plankton; G tripos was searce, dbut the tripos group
was fairly numercusly represented dy C, divaricatum and C, azoricum. Ceratiwm
macroceros was common but never abundant while C. linsatum was common and
generally dietributed. Up the inlets, C, hirundinella, a fresh water species,
ocourred occasionally.

The species of Peridinium most frequeantly recorded were P, deprossum and
P, oblongum. They were alsc the most persistent being recorded during every
month of the year., Peridinium diverpens was scarce, Peridinium ssperum was
abundant in July and Aurust. Two southern species namely mw
var, fusiformis, and Podolempes palmipes are recorded, the former heing seen
often, the latter rarely. ' ;

w These were represented more or less numerously in nesarly
all the hauls, the species thet occurred most frequently being Favella franciscana,
Stenosemella ventricosa, Ptychoeylis urnula, Parafavells gigentea and P, parum-
dentata, Tintinnus rectus was comon while T. lusug-undae was rare. “pecies of
the genus Dietyocysta wers rare,

Copepoda, Thirty spocles were identified 1n the plankton hauls examined,
Of these, trenty-three species have a eircumpolar distribution, Of the remain-



ing eight species, Tortanus discaudatus (Rerdman, 1898) ocours off the east
and wast comets of North America; Ruchseta japoniocn in the North Paeifie only;
Paralabiiocsrs emphitrites hns been found in the Mehring sea (Willey, 1920)
and San Franelsco bay (®sterly, 1924); Microsatella rosea ranges from the lati-
tude of Vencouver island southwards in the Atlamtic and Pacific oceans, TVive
specios have up till now been recorded only from British Columbia waters, nsmely,
Centropages memurrichi (¥illey, 1920), Rurytemore transversalis (Campbell, 1930),
Candsein golumbime (Cempbell, 1929), Corycseus affints (MeMurrich, 1916) and
Diognccus spinstus (Cempbell, 1929). .

Acartia clsusi was occmsionelly mumerous in association with A, longiremis
and m abundant than off the east coast of Vancouver islend; Celanus tonsus is

less plentiful on the west coast than on the east coast of Vancouver island;
Burytemora hirundoides occurred in only & few hauls; Parncelanus parvis wes

somet imesgbundant and the dominant speeies in shallow hauls; Coryceeus effinis
was plentiful in the deaper hauls throughout the ares; O, anglicus was identified
by Professor A, Willey in a haul from JuAtsino sound, Oncses borenlis and O,
sudbtilis were seldom seen, The most generally abundasnt species in shellow hauls
vers Acartls lonsirents, Pseulooslamua elongatus, O1thons helmlendlee and
Centropages memurrichi, whilst in deep hauls Caleaus finmarchicus wes most
aumerous,

w Adults of this group were ocaptured mostly in the period
botwsen January and July but larvee occurred throughout the year. The latter
were especially mumerous in some hauls made in May, September and Oatober,
Zuphausie paelfien and Thysancessa gmron are the most abundant specles
throughout the avea; Thyeanoessa longipes is searce but was found at Xyuquot,
Hootka, and Yarkley sounds, Neomysis frenciscorum was the only species obtained
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in the single heul made off caps Scott, Tt oceurred sles in Custsino and
Clayogiot sounds, Nolmesiella encmels 1s rare but widely distriduted, there
were only one  two records of the othar specias in the list, ‘

One or two }aa Wpeocies were taken amd these are Mng descrided by Dr,
W, Tattersall in a forthcoming paper, :

m‘ The eolleetion of these has not yet been completely worked
over. Tventy species wvere Wentified and the reminier reserved for detalled
examination, meny of shich are probably hitherto unieseribed species,

The species most frequently found were Themisto abyssorum, Calliopius |
laeviunculus, Hyperts galbe with Oyphoouris ohellengert and Tprimmo macropus.
™e throe Tormer are arctic amd subarctic species witha southern linit nbout

the latitude of Vencouver islani; ¥, maercpus is tropieal end subtrorieal with
# known range from 36°%, lat, to 49°N, lat.} m&!“dlﬂﬂ; first re-
gorded from the North Paclfic in 39°N, lat. (Stebding, 1888), is & most sbundant
speclaes here, ﬁpuhlly at depths of 50 fithoms or more. |

The regord of Oxygephalus olausi is of interest as it is e tropical and
Mptul specieos but is occasiondlly enrriad by ourrents as far north as off
Ireland in the Atlantic and previously only recorded in the North Preific from
betvesn Japan and FHonmolulu (“tebbing, 1888)., Onmly two specimens wore found here,
both off the north end of Vemeouver island.

The ranges of the sbove specics are noted as they corroborate vhat 1s
ons of the outstand ing rntﬁrn of the composition of the Vensouver Island
marine fauna and flora, namely tmt here we hvi overlapping the most southerly
1limits of many ni-otie speciss and the most northerly limits of various subtropieal
and south temperate zono spscias.






S eal Mscusion

The factors affecting the proiuction and growth of plankton are very
different offshore from those obtaining within the sounds, In the meritic
area off the west coast of Venoouver ialan!, the mineral substances are pro-
bably supplied by the influx of undepleted m;ﬁio water either from seaward
or by upwelling from helow, supplemented by efflux of fresh water from the
sounds. 7The latter may however alrealy have been more or less depleted ty the
}m of plankton in the imner areas. :

The sounds and inlets present very i fferent condit ions, There rivers
an! strosmms ave mmnfm:m down various lln;nl matters and profuecing
favourable mﬂh conditions Mtﬁ phytoplenkton. The shorss are very exten-
aive in proportion to the dlze of the bollies ot wmtar enclosed and so may not
only contribute appreeiadly to the supply of mineral matters but by the deoay
of vegetation growng on ﬁ\'- add soluble organic substances to the iitcr. The
tides onsure an admixture of ocean water. In addition to these natural faotors
there is en effluence of vaste rroducts from the various fishery plants which
may be beneficta) in enriching the water. Theapparently abnormel amounts of
diatoms in some hauls taken Guring the wintor may possibly be accounted for by
such oﬁi“t of the water, . _

On the other 'and many of the inlets are marrow with high steep shores
and in consequence the hours of sunlight on the water are limited ani the rro-
duotion of phytoplankton mrobably curtailed,

A large emount of date is now available as to the mlinity and tem-
porature of the various depths throughout the West coast area aring most of
the months fora period of two years or more anl it may be possible to establish
definite correlations vhen the material is completely studied. Muring some



yours stnomml oonditions my cbteln, Thts in the sutwm of 1926 @d 1n the
spring of 1927 ceeanic surface temperatures were above morml along the coast
and thet perfod was signalised lw & great influx o Velellas, salps and other
southern forms over the whole extent of the British Columbia coast, Turing the
yoar 1929 these forms were not founde

It is hoped that the study may serve 2s a bagls for future gyatemntic,
qantitative, distrilutional and scolorical investigat ions.
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Dlatomcese

¥elosira juergensi Agardh

" moniliformis (Miller)

*  mwmmloides (Pillwyn)

" eulesta (Wrenberg)
Hyaloiiscus subtilis Reiley

" stelliger med 1oy
mm”nh aipponion Gran A YM

. palmoriana (Greville)

Skeletonema costatum (Oreville)
Coseinosira polychorda (ﬁl‘lﬁ) |
Thalassiosire gondensata Cleve

" desipions (Grunow)
. sevdinsctonl 41 Glov

" rotula Meunier

. pacifiea Oren

Oonuodhm excent ricus Threndberg
. stellaris M&
*  pedtetus mg *
29 gentralis var, paelfioa Oren
" m;‘ tough
® sudbdbuliens Josrgensen
% wfled Gren
" ﬂq-ﬂl Gm & Anpat
Planktoniella sol (vauut) 45
Aracimoldiecus W H.lq
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Actinoptyehus spleniens (“hadbolt)

r undulatus ("edley)
Asteromphalus heptactis (Nrebisson)
Corethron hystrix Wensen
Dactyliosolen mediterraneus Peragallo
Leuderia amulata Cleve
Leptocylindricus demicus Cleve

. minimus Clove
Rhizosolenia alata Brightwell .
. " £, gracillios leve
" fragilissime Pergon
. hebetate ™ailey
» semispina Yeonsen

» stoltarfothi Peregallo

. styliformis Prightwell
Pacteriastrum delicatulum Cleve
Chaetoceros atlantious Cleve

" amieus Gleve

. concavicornis Mangin

o convolutus Castracans

" densus Cleve

" lorenzisnus Orunow

. deeipiens Cleve

. teres Cleve

” compressus Cleve

" didymus "hrenberg



Mm diadema (¥hrenberg)
. affinis Iaudier
" approximatus Gren
o vanheurcki Oran
*  lacintosus Sendtt

i similis Cleve

. pseudoerinitus Ostenfeld
»  ourvisetus Cleve

" dedilis Clave

" amstomosans OGrunow

" senlopeniva Cleve

> einctus Oran

" soclalis Lauder

v gracilis Schutt

Puoampin zodiseus “hrenberg
Pitylunm brightwelll (vest)
Plddulphia arctica Prightwell

*  gurita (Lyngbye)

o longicruris Greville

. pulchella Oray

. roperima Creville
 Isthmia nervosa Wutzing
nmtaulig borgoni Peregmllo
ftriatella unipunctata (Iynghye)
Tabellaria floculesa (Roth) e
Tichmophora flsbellata Tmith

vlatoma valgare Rory
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¥ragillaria capucina Desm
Thalassiothrix Jonglssima C, & O,
" aitzschioides Grunow

Asterionella jeponiea Cleve
| . karians Grunow
Tropidoneis antaretica var, polyplasta Oran & Angst
Plourosigmn denmn-' Smith
Navicula distans Smith
Hitzschia closterium “mith

" delieatissime Clave

*  longissima { Prebisnon)

. paradoxa Crunow

» seriate Cleve
Fomoseladia ﬂUﬁaio fmith

% papitate H.L.8,

Other Rlgae
Halosphaera minor Ostenfeld

Reliozon
Hoterophrys marina He & L.
. Acsnthooystis spinifera Creaff
" aculeata ¥, & I,

Rsdiolaria
Aeanthemetron pellusidum Maller
Phormacantha histrix (Joergensen)
Plectacantha oikiskos Joergensen



NMethyophimus histricosus Joergensen
Tithomelissa setosa Joergensen
thallengeron depmuperatum Yailes
Protocystis tridens (Maeckel)

L) aurita Wallich

Chromulinidae
Mnobryon balticum Schutt

21licoflagellidae

Dietyocha fidbula ZThrenberg

Pstephanus speculum (Threnbderg)
vare regularis Lemmermann
var. aculestus (F*hrenberg)
var. septenarius (“hrenberg)

Mastephanus octangulatus "ailes

" pentagonus Veiles
"ria tripartita Purgert

Mnoflagellina
Rxuviella apora “ghiller
Prorocentrum grneile Sechutt
Oyrodinium glaueum Lebour
Torodinium rotustum K, & S,
Tolykrikos kofoldi Chatton

. schrarzi Putschli

Hoetiluea seintillens (Macartney)
Pseudophalacroms nasutum (Stein)



Phalacrome votundtstum 0. & T.
- Dinophyais cmuﬁ\ Co A Lo

" acute Fhrenberg

® ellirsoides Fofold

. hagtata Stein

» lenticulata Pavillard

" nervesics 0, & L,

" parva Schiller

» tripos Courret

flenodiniun danicum Paulesen
Protocoratium retteulatun (0, & L,)
Gonyeulax elaskensis Kofold

®  Adigitdle (Pouchet)

" longispina Lebour

" polygramma Stain

. sori ppeae Kofold

" 'lilniforn (Cs & Le)

b triacantha hmunu
Peridiniopsis asymmetrice Mangin
e rotunda Lebour
Diplopeltopsis minor lLebour

" var, mw;amn- Yailes
‘Peridinium thorlamm Peulsen

o triquota (“tein)

. monospinum Paulsen

*  minutum Kofold

by discoldes walles



Peridinium avellana Meunier

excentricum Paulsen
achromat icum Levander
conicoides Paulsen
conicun (Cran)
faoroense Paulsen
leonis Pavillard
rentagonun Gran
subinerme Paulsen
trochol deum (Stein)
deprossun Bailey
saltans Meunier
oblongum (Aurivillius)

.abtusunm Xarsten

claudicans Peulsen
‘mmam Paulsen
subpunctulatun Wailes
grani Ostenfeld
ovatum (Pouchet)
erassipes Wofeld
diverzens "hrenberg
brovipes Pmulsen

cerasus Paulsen

- deciplens Joargensen

mieropiun Mounier
monocanthus Brock

sub-curvipea Lebour



‘-’,o'

Peridinium asperum Wailes

" pallidun Ostenfeld

4y pellucidum ( Porgh) |
Minuescula bipes (Paulsen)
Pyrophacus horologicum Stein |
Oxytoxun 4iploconus

var, fusiformis Mm :

cmitu- bucephalum (Cleve)

" fusus (Threnbers)

" furcs (Whrenberg)

*  hirundinella var, carinthaseun jederbauer

" liseatum ( Threnbere)

" tripoa Muller

var, atlantica Ostenfeld

*  mecroceros (*hremberg)

" lengipes (Peiley)

" horritun Oren

" divaricotum Lemmerme:n

" azoricum Cleve ‘

*  pentagonum Courret
Podolampas mlmipes Stein

Tintinnoinea
Tintinnopsis hermudensis Prandt
» beroidea Stein
" eylindrien Naday
- kara jacensia Pranmit




Tintinnovsls leavigata ¥, & C,

* nitida Branit

" parvula Josrgensen
. sacculus Prandt

" wvailosi K.» & Co

Stenosemella inflata X, & O,

o nivalis (Meunler)
" pacifica X, & C,
» punctata (%eiles)
" “steini (Joergensen)
" vont ricose (0. & 1,)

Heliocostomslla sutulata ("hrenberg)
" kilienais (lasckmann)
Tavella ehrenbergi (C. 2 1,)
" francisecane X, & 0,
» serrata (Moebhiue)
Parafavella glgantea (Rrandt)
" parundentsta (“randt)
Ptychoeylis drypalskil Prandt
" minor Joergensen
» urmula (C. & 1,)
Parundells lschmmnni (Taday)

" major (Wailes)
" minor {("ailes)
" tranalucens (¥edles)

Proplectella ¢olumbiana (Wailes)



>-‘,-

Pletyooysta elegans (Thranberg)
» veticulata %, & C,

Tintinnus lusus-undne Wty
" pectus (¥alles
salpingella scuminata (C. & L.)

Other Ciliate
Tiarina fusue (Co 2 L,)
Iaboea uu&mu Leagnard
*  coniea Lohmann
* eornucopiae Veiles
" strobila Iohmann

Incartun seiis
Trochiseis brachiolsta (Moebius)
g ¢level Lenmermann
. moebiusi Yoergensen
. dietyon (Joergensen)
’ milti spinosa (Mosbius)
- ovata (Pouchet)

Hydranedusae
sarsia flemis Linke
*  mirebdilis Agessis
Ms atra Agnssiz
Halimedusa typus Plgelow
Sougainvillia mnl spocias
Tathken ummm Rathke
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Polyorehis renicillata Agassiz
Fellstaurn oelluleris (Agessiz)
Obelin several speciea
Clytia soveral specles
Phialidium lmguidum

var, mmﬁm Agassiz
teguores sequores Torakal
Mimua vertens A@ﬁil
Aglantha digitelis (Muller)
Aegina rosea %sghacholtz

Wineteen other apecies mre recorded by Foerater (1923)
from this region, | ‘

stphonophora
Velella lata U, A ®,
Mphyes appendiculata Mﬁbih
Galeolari~ truncata (Sars)

Seyphomedusae
Chrysaora melanaster var, gilberti Kishinouye }
oyansa eapillata Eschscholtz |
furelia surita (Lisnscus)

ctmnbhom

Tleurobrachis pileus (Fabrieius)



Chastognatha
Sagitta elegens Verrill
"  lyra Krohn

Polychaeta
Sagitella kovalewskii Wagner
Typhlogiola mner! Mugch
smpotrypane aulogaster Ruthke
Werels notomacula Treadvell

Splonid, Ayll1d, Polynoid and Megelona larval fovms.

‘Aotifera
Keratella eruciformis (Thompson)
Hotholea striata lhilu-
Syncheeta baltica hrenberg

Cladocera ;
. tﬁuuum Claus
" Podon leuskart! Sers
®  polyphemoides lLeuekart
Ostrocoda
Gonshoeslis apl near 0. elegans Sers
Copepoda

Galanus cristatus Kroyer
”» tonsus Rrody



Calenus fimmarchius (Cuaner)
Tucalanus elongatus (Dana)
Paracalanus parvue (Claus)
Pesutsialsius Nlosgatas {Noser)
Soolecithricella minor (Mrody)
Microcalanus yusillus “ers
fetidius ammntus (Boeck)
fughirella rostrata (Cleus)
Muchaets japonica Marukava
| Centropoges memurrichi ¥illey
urytemora hirundoides (Nomguist)
Turytemora transversalis Campbell
Metridie longa (Lubbook)
‘ " lucens Roeck
‘Candaeia colusbine Campbell

Panhbﬂmn amphitrites MoMurrich
heartia olausi Olesbrecht

" longiremis (L111jeborg)
Tortenus disceudatus (Thompson & Seott)
Mierosetella rosea (Dena)
Harpacticus uniremis Kroyer
Idya furcate (Paird)
Diosaceus spinatus Cempbell)
Oithona spinirostris Claus

*  helgolandioca Claus
Corysneus affinis MMeMurrich

" anglicus Lubbock



By

Oneseca subtilis Olesdrecht '

¥  borsalis Sare

Crripedin
Lepas hilll lLeach
lepas fasioularis %, & 7,

Sehizopoda
Tuphaiugia pacifica Holmes
Thysanoessa spinifeva Holmes

" longipes Rrandt

*  raschii Sars
Rolmesteils sndusls CFMn
Pasudorma truncatim amith _
Metharythrops robusta (Smith)
Neomysis fru,_cum"m

"  macropsis Tattersall

Camma cea
Leuoon Basics (Xroyer)
Cuwella wulgaria Hart

Amphipoda
Typeria galba (Montam)
Themi sto am-uu»!!ucl
Turrimne mecropus Guerin
Oxycephaliis clausi Dovellius

Oyphocaris chellengeri Stebbing
impelisea macrocephala L1lljeborg



Herpinia effinis Folmes
*  oculats Holmes

'l‘iolm’ tumida (Pruzelius)
¥estwoodilla ‘umh' Bate
Monosulodes eerinata Bate
Oalliopus laeviusculus (Krdyer)
' Melphidippa sp. near goesi
Tusirus laptocarpus Sars
Rhachotropia inflata (%ars)

i - helleri (Poeck)
Pontogenia inermis (Kroyer)
Molita pelmate (Vontagu)

Maera dudbia Calman
!urynl;m- tenuicomis (Holmes)

' Also undetermined mdo.l boicndng to the following genera:
Pathemedon, Pruzelia, Mulichim, ®richthonius, Mallereion, Metopa,
Monoculopsis, Oediceropsis, Pardaliscs, Phippsisle, Seina,
Synchel idium, Sympleustes and Syrrhoe,

Decapoda | '
Pasiphaea pacifica R[uthbun
Magrura, Anomure and Rrechyura larvae

Pteropoda
Glione spe
Aelicina sp.



Appendicularia
Oikopleura dioles Fol
 Fritillaria 8De

Balpides
Salpa mucronata Yorskal
*  maxima Forskal

n‘,l—
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