Marine Phytoplankton
of South Central Alaska
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KBNERR Harmful Algal Bloom Program Overview

Kachemak Bay National Estuarine Research Reserve
established in 2006. The main goal of the program is to look for groups of phytoplankton (microscopic
plants that float in the water column) that are known to produce toxins that can result in shellfish poisoning
in humans, birds, and marine mammals. Harmful algal blooms (HABs) occur when toxin producing
phytoplankton become abundant and toxins accumulate in shellfish which can lead to severe health effects
and potential fatalities when toxic shellfish are consumed. Algal blooms are a natural and important part of a
healthy ecosystem providing food for many animals in the marine environment, with only a relative few
capable of producing toxins which can have negative health impacts.

KBNERRO&s HAB program monitors phytoplankton in K
toxin testing of wild shellfish during the summer months. Phytoplankton samples also are collected annually
from April to October by trained community monitors at numerous locations throughout Kachemak Bay,
Resurrection Bay, and Prince William Sound. These volunteers are trained in sampling techniques, providin
a valuable service to the community. Samples are processed and analyzed by KBNERR, and community
monitors trained in phytoplankton identification. Weekly reports on phytoplankton are distributed from
KBNERR to state managers, private and public organizations, oyster farmers, local harvesters, tribal
organizations, and our community monitors. Monitoring phytoplankton also provides us with valuable
baseline information on the bloom cycles in Kachemak Bay.

This guide and KBNERRG&6s HAB pro;
includes the most common phytoplankton we have seen in samples [
collected since 2006. You will find a glossary at the back as well as a|
references. If you are interested in learning more about our program
becoming a volunteer, or bringing HABs and related phytoplankton :
curriculum into your classroom or community please contact Rosie M =
rmmasui@alaska.edar Jasmine Maurefymaurer@alaska.edu

LM Collecting a phytoplankton sample at Seldovia Harbor.
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PHYTOPLANKTON of SOUTH CENTRAL AL
A GUI DE TO I DENTI FI CATI ON

| NTRODUCTI ON

Phytopl anktedd eadr @ergmeni sms that float in the sunlit s
energy that sustains al most all l'ife in marine and e
al so prodocte 6R8Wgeh. Eahefn are normally microscopic (
millimeter.) The two most significant groups of phyt

arbel ATOMBDRII NOFLAGELLATES

DI ATOMS

Di atoms are comprised of a live cell surroundeildeblyot
tom (hypotheca) fitsisgufgimgchepibokbeaapphoebox or tube
of the top of the epitheca awal Bkess.eldo totho m ad fv et tseh alpyep
di vided into groups by sha@dge,n taimide nhw@wd emost common sh

Centdriiact om val ves have radial symmetry, which means t
centric diatoms radiates outward from its midpoint |
cal |l édi rodlleee. rectangul ar side view ofigiaddeéhhvei ieroe.dti arn @t
girdle view may resemble the edge of a thin coin, or

: Figure B. Girdle views of 3 differ.

Figure A. Valve and dirdl e Vi £gws d | . f |

of a single centric gt gm chains an valve view o a
Typically, centridenedainatngmg harye cramthomo tpirlomel t hemsel v
ish in the active surface waters where waves and cur
trations of vital nutrients. Some centric diatoms fo
toms of the same species. Chain formations, as well
surface water.

S&ECOOA # 0ATT AOA

&ECOOA 3 0ATT AOAd 6AI OA
Pennditeet oms have bilaterally symmetrical val ves, whi
the two halves created are mirror images of each oth

are usually wider in the middle and taper at both en



Most pennat e ddidamed nisi nagr en ebaern tohri con t he ocean fl oor.

thinltkeéesl it that runs from one end to the other an
raphe. The cytoplasm of the cell secretes i ons into
the raphe that pulls water into the raphe and moves
ther rapid motility of the diatom by jet propul si on,
ronment where there is Ilittle wave action to move th

DIl NOFLAGELLATES

Dinofl agell ates are another form of phytoplankton th
scodpzei pping and twirling in and out of t° o o f v
flagell ate is basically a -fioumidngedeél Icw ea fc
squeeze the cell into a different shape e on
A horizont al groove (cingulum) <circles and
from the cingulum to the | ower end of t One
the cingulum and a second flagell um extegé%go)&i%%gﬂtklﬂ(ﬁ

The sulcus and ends of the cingulum can only be seen

G. Details of the positions of the cingulum ends rel
another, but are often helpful when identifying a g¢gi
the cingulum cause the dinoflagellate to spin, while

forward.
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Fi guYentFral view of di oifduddgeerisbaat evi ew of dinofl agell at

Most dinoféaageli(fparpoedsu caer ¢ hei r own f ood by epgheatod symthise
(obtain their food by capture of autotrophic cells).
calmiexdot rraapmhd.act, some mi xotrophs gain the ability t

TOXI N PRODUOK&RES are three genera of phytoplankton i
potentially har mfPele utda Zhsucdairds nadl Tehxveayn adar@ ieinno p,h ybsatsh di nc
ell.ahey are indicated in red in this guide along wit



PHYTOPLANKTON OF KACHEMAK BAY, AL
DI ATOMS Updated in 2021
Asteriosagl!| opsi s 1a5mbohpgpennat e ‘
1T Basal end is triangular and thic | ot h
T Cells are held together in a sta pira
1 Two chloroplasts are |l ocated in ~ds b
T Part of the surf zone diatom conm ——g ti me
N\ CF
Ast er omspph.al us 42 7di ameeeaedi @t om)
9 Solitary cell, disc to pear shaped
9 Has distinctive and plain rays (
f Number of rays varies among the dif f§ i es
1 Girdle view has an undul ated for m,
Bacterisgstrum 618m di ameter (c )
1 Valves of cells are round and ce nkec
1T Fused setae from adjacent cell s di c
rate, producing a bifurcate end
T Ter mi nal set ae, setae attached t n tt
setae, not branched, not fused, ved
f Often assCbaeat egleuMmo srhar el y domin 1 sa
1T Can be co€G6hasedcpwi, ot he i denti fyli be
setae are foBhetdeabpsheuends i n
1T BacterspsChaet sqper mag e in the far ot a

CF

Cerataplina 3600m di(ametteri ¢

1T Cylindrical cells with scattere: &~

f§ Two small projections, | ocated |%‘§§
each valve. *** R 3t

T Valves are slightly arched

T Chains form when projections on
depressions on the valve of adj

*** Projections are only visible

CF
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PHYTOPLANKTON OF KACHEMAK BAY, AL,
ATOMS Updated in 2021

Chaet oxep.osOverview

1T Chaet s@eor.osaare common in Kachemak Bay
T There ar@éhaettescspem@dses worl dwi de.
T Every cell has 2 spines on each wvalve.
f Chains form when spines of adjoining cC¢
1 Valves of adjoinithgt®teltehrse iins t& es pgeha@aa nb
cal | édpetrbteur e .
T Cells in a chain appear rectangul ar be:
view of cells is round.
1T Chaetdserianportant i mMittheomampipme eindodh aw
mal s thatltedts ietven cultured as food fo
1 HoweChret sqreamsifdrsth held in pens by ge
whi ch can | ead to suffocation. @Fissvhi m n
away CGhraoemt sqehreors it bl ooms in the water
Chaet sper @asan damage the fish in three wa
.Spines | acerate the delicate gills
2.Spines introduce bacteria to the bI
3.lrritation of the gill surface by s
of f oxygen passage through the gil!l
Chaet coercasvi cor ni s 1830 Om d(aeeteirc diat o
Chaetoceros convolutus 1@7 Om di ameter
1 TheGmhraet spercaes are usual |l,yomediimed iorcsutrrsaiaghta &h
1T Upper valve is rounded with setae originating in
originating at wvalve margin
T Known to kill fish in net pens.
1T Setae are very long and wide, often with chloropl
T These two species can be di€fecentaatedr aiysthbki wi
and widen a@Wayc é nweatl aseebadr,e a uni form width.
1 Can be co6fudadh avamtsdc erioss rdelnd tciav@@rh ywisdoef ltlen( & ol i t
joined in chains of 4 or fewer cells and frequent
unlCkeconamd.utcuuosncewhhi cbr hagse domed upper valve anit

CF



PHYTOPLANKTON OF KACHEMAK BAY, AL/

DI ATOMS Updated in 2021

Chaet oktelriolsi s 8400m di(ametteri ¢ di

T Chaet dedd ®d mis spirally twiste

T Valves fl at sligh n

T Setae i g c
chain

Chaet olceaiorsi osus 182 Om d(i caemrettreir

1T Chaet dacrigissogws ned in | oose,
1 Rectangular in girdle view, Vi
T Terminal setae | oncgheari na nsde ttahei
i Cells have rounded corners.
Chaet oxeaioasl i s 4150m di(ametteri c
1 Chaet soerihedsi s mall cell s joined 1in
1T Setae originate inside cell cornei
one entertwined with setae of adj:
1 Col onies more or | ess in spherical
1 Col onies can |l ook |like debris due
T Scattered very small cells are at.|
structur e, similar to a bundle of
Corethron criophil2au@mo0Om di ameter m)
T Single cells, tubular, wi
1T Both valves bear marginal
1 Valve of epitheca bears a
knobs and point forward 1|
T Chloroplasts numerous, S ma




PHYTOPLANKTON OF KACHEMAK BAY, AL

DI ATOMS Updated 2021

Coscinmoirpbos ype 5a0700m di ameter (ce
Valve is | arge and round.
Girdle view, not often seen, resembl e
Coscinegiscaosatrols its buoyancy by re
centr al pore and many small er pores a
ence
View of radial pores is often bl ocked
Often confused Twiatl h asp o gl wtacied llsaroder

bl avy asBwBs Om di ameter (ceé

is rectangul ar, wi th visi
l indrical and solitary ot
often concentrated i n mi
e is fl at

Ditylum brightwelliig@300m Ilong (cent

f Girdle view is rectangul ar .
f Solitary or forming chains.
1T A single stiff spine at the center
ridge.
f Valve view is triangul ar, but not
Ent omempei s 4a0400m |l ong (penn:
T (synonAmpti prpar)a
1 Large rectangular cell, | arge chlor
f Usually benthic but may get swirled
f Often |l ooks I|like it has a belt on w
Eucampia sp. 1®10m | ong
1 Cells in curved chains.
1T Cells connected by two blunt projec
1 Apertures, gaps or holes between ce
1T Can be mostly transparent




PHYTOPLANKTON OF KACHEMAK BAY, AL

DI ATOMS Updated in 2021
Fragil apiLopsi s 300m long (pennate diatom)
T Cells flattened and eit hleirke i
chains Y
T Val veshamwmad or el liptical
M9 Large, central chloroplasts.
1 Mostly benthic.
CF
Gui nasrpd.i a 6-4 ©m di a meetrHirrait a
T Long cylindrical <cells form s
f Valves somewhat convex.
T Chloroplasts many, small and
Laudepi a 24 0Om di gmeheric
T Cylindrical cel |
fUnited in straight chains
T Chloroplasts numerous, smal

Leptocydp.ndrus 56 00m di(ameat

1 Long, slender cells form

T  I'n chains, cells are joli

T Cells have no spines nor

T I mportant oyster food.

T Common in Kachemak Bay
Li ¢ mo pshpo.r a 700m |l ong (pennate\‘\\\iatom)
T Wedge shaped cell s. A W

9 Can grow attached
someti mes breaks |
T Chl oropl astsgtead.



PHYTOPLANKTON OF KACHEMAK BAY, AL
DI ATOMS Updated in 2021
Mel ospr a 1700m di ameter (cerl
T Cells united in beadli ke chains by
42— 1 Cells connected in pairs or triple

@9 1T Cel | sshapend .
T Chl oroplasts are numerous, irregul

CF
Navi mat photype -11200m I ong (pennate
1T Over 1000 pennate species have thi
1 Size ranges from mostly very smal.l
f Solitary, kayak or canoe shaped wi
9 When seen in a |live sample they te
T A raphe is wusually visible

Nitzsmohphotype
1 Elongated cell with tapering poin
5 T The t apemaigrug veendgd i ghtly, however
M"’ nouncRkRlde mrsspi.gma n fact it is ofte
e Two arge ¢ oroplasts centra y

A~ | hi | ||

CF

1
T Cytoplasm extends into
T Cylindspthesaa synonym

points of

OdontsobkyroBiycdus phit @ 10m di ameter (cer

T Valves have prominent bump(s) at t
|l ate horns on the margin

1T Cells can be solitary or in straicg

T Numerous small chl oropl ast s.

1 Some species have | ong external tt
from valve and overl ap adjacent ce€

CF

Par aslpi. a 81300m di ameter (ce

T Cylindrical cells are wider than |

T Cell walls made of thick silica | ¢

19 Forms short filaments |Iinked by sy
grooves on the flattened valve sur

T Most abundant i n shall ow near shor e

11



PHYTOPLANKTON OF KACHEMAK BAY, AL/

DI ATOMS Updated in 2021
Planktoniella sol (centric di atam)
9 Disbthaped cell ;
1 A g¢gelke membrane circles the cell
T I n the same f amil|l§aqgn sCwisrcd chiosdd ussc ac
Pl eur onsoirgpmhaot y p e 2000m Il ong (pe €
T Very |l arge pennate diat om.
T Name frPdmuGrdbsag@®ahkaped.
1 Ends al wanyes ebr| dpaotidn tuesdual |y f | ex dir e
tions. Bending may not be appar / - i ew.
9 Raphe wusually visible.
CF
Psewmdd zsphia Lg 23500m. -19m 050 (penna
1 Elongated cells with two | arge ct
T Usually joined in chains by overl
specimen is oriented sideways. Si %
T Can pr oduaccef Bddoymowhci ch i s toxic to y |
op Amnesic Shellfish Poi decnmiab@ mG: ' (
mussels) contaminated by DA. /5 y
1T All spkxaeawdd aprbdace DA, but (/ J vel s
1 One of the speciesP.foaJLm,adisndnlanwnht /
pr odwarmrdriddlen | i v seampil zzesh @i as ar e
tive / CF
Rhi zossop.eni a 204000m di ameter o m)
1 Most species are very long and me a
T Sharp, pointed spines on each e ht o
concavely on the inner edge
T Cylindricadgr evenhclyledd opvl ast s
1 Can occur as a single cell or ¢
CF
Skel etsopn.e ma 2300m di ameter (centrlc di at om)
1 Each valve bears a S|ngII|eker|enxgpfbﬁ; yhir eaatd s wi t h  a
thei riKewnddol.fesone cel |l attach to kn on threa
ing cells. The dark Iline of joined kl es is v
val ves
19 Adjoining valves do not touch. N
1 Good food source for oysters and zoopl an ow
T Cell shape can be round or cylindrical oS
T Quite small and can be faint when viewed in_a sa

12



PHYTOPLANKTON OF KACHEMAK BAY, AL

DI ATOMS Updated in 2021
Stephamsppyxi s 2@60m di ameter (ce
1 Valves attached by threadfEnpowkt ei n
connecting threads @Bikeway ometmae en
Adjacent valves do not touch.

il
T Cell s -chagpmpeud et o spherical shaped.

riapell a 361 20m di a metnenrat e di
f Rectangular in girdle view (at | ef
T Valve view is kayak shaped.

f Many prominent horizont al bands.

1 Adjoining cells attach at corners,
1T Cel l corners are rounded, or angle
1 Large cells, often covered with de

Thal asssipo.ne ma 1800m long (penna
\\v Vay 4 1 Long rectangular cells are joined r .
< \ f/ W /r cushion at wvalve corners.
\\&h A4 T Chloroplasts scattered throughout
P o ;f 1 Someti mes seen as solitary cells
CF
£ _ Thal assposira 1o780Om di ameter (ce

Cells are united in flexible chains I
centers of adjacent cell s.

Single ceCdscirresckimbdlese view, but chl
er , compared to @ceddi rseziescushan t hose

Tricemariphmt ype (centric diat
T Members of this genus have diverse
seven points. There are over 400 spe
T Valve surf@eecisnmidi mcui ®i bl e | arge
1T Cells are solitary and vary in siz

Tropi dpnei s 16®500m | ong (penna
M Lanceolate in valve vVvi ew, el liptica
1 Chl or oplliakset, rnmoedr mous, radiating al ol
nucl eus

CF 13



PHYTOPLANKTON OF KACHEMAK BAY, Al

DI NOFLAGELLATES Updated in 2021
Al exandp i um 500m | ong
i Cells are spherical to hemispheric
1 Waistline groove (cingulum) is dee
the right end being | ower than the
9 Densely pig+whegmntwerd reddi sh
f May occur singly or in chains
1 Several spe®a&xietsoapirpoodwecref u l poi son t
causes potParmrtail ayltliy fSahtedllifni sh Poi so
humans who have eaten shell fish wi
Cer at i umo rfpubroctay p e 7@2000m long
T Cerafuuvma photype represents a group of dinofl age
hodmsne on the epitheca and two [ ot=Heca.
1 The two horns on the hypotheca Vv st
parall el to one another, but m d w a
f Horns on hypotheca are usually t h
Cer at i umo rfpubsautsy p e 109000m | ong
T C. fruespursesents a group of dinofl agel | adfes
one on the epitheca and one on the
9T There is a second hypothecal hornﬁ}/
4 CF
Ceratiummoéomipo pepe 7@8000m | on
19 The hypothecal lCar doman pe@ée @gp e dn
and severely flexed forward.
f Horns of other species with this |
bizarre kinks and twists.
Dinopspgsis 366050m
f Has unique collar above t-héekeis
(sul cal |l ist) along the side.
T Cells are |l aterally flattened.
f§ Common in Kachemak Bay and very
T MultipleDspepphresd wdeolbadaixdiwmbcrct
Diarrhetic ShelbhdshsPai «§oowngt . _ _
T DSP is not fat al but causes intesti
t hat have acDduwnuwldgtseds t oxi ¢
1 Species identification determined b
cel l curvature, |l ength of the sul ca
port the sul cal i st

14



PHYTOPLANKTON OF KACHEMAK BAY, ALA
DI NOFLAGELLATES Updated in 2021

Gyrodismiiuml i s 75450m |l ong
Some species quite small, some | ar ge
Members of this genus are very actiyv
Oval to elliptical i n shape
Cingulum descends sharply as it spir
di splaced in front.

=a =4 -4 =4

Het er oscpaps a 1800m |l ong
T A very small di nof | aglellel xaat nedpi, FMianyo tb ef ocro ni
on one end.

T Cingulum is deep, nearly circular. Il n v

di spl aced downwaed ad irsstiuanghgcetr efdr ocmi ngul ut

Epitheca round to conical with straight

No spines or ornamentation

T
= —a

Karenia mikimot oi 400m | ong

Small, slightly oval cel l

Hypotheca (below cingulum) somewhat |
Ventr al ends of 0&oinreg welnum ido hn ogth eme d th
Apical groove is offset from sulcus |
Dorsoventral compression becomes evVvi (
A major browni sth kiidnootmried i n Ka<€hemak
Oct. 2013, this uncommon bl oom cause:¢

=A =4 =8 =4 -4 A

Noct islcuicnat i I | ans 4

1
f No

= =4
QD0 D00
(QU)(/)""('DC)_B""
= 7)) -
S50 o —<
< —oooT3g

@ @

= =4 —a -8
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PHYTOPLANKTON OF

DI NOFLAGELLATES

KACHEMAK BAY,

Updat ed

n

ALAS

2021

O Qo

Preperisgini um 2800m di

T Fl attened ellipsoid cell

T Smal | horn at edge of one

f Visible short cilia aroun

1 Some species apgearcuttarbe

circular
Prorocemt.rum 300m | on

1 Many species worl dwide, several

T Spheroid to ovoid in shape with a

line with the cell axis. The se e
T Active swimmers.

f No cingulum nor sulcus
Protopemodphibtmpe 2®@00m | o

9 Small, plump cell with two sma !

epitheca.

f Cingulum is prominent.

T Common indbevalatowpecies in K

T Protopespdiins$ uam h@ptod rkadt moft lse T

are undigested pigments of the s .

CF

Scrippepiella 3600m | on

T Smal |l cell with conical epithec ,

hal f .

T Chl oroplasts present.

1T The pointed epitheca and cingul nt

gui shedlietx afrsdos m u m

16
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PRYMNESI OPHYTA

Coccolithophore
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