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METHODS OF COLLECTION AND ANALYSIS OF
PLANKTON AND PERIPHYTON SAMPLES IN

THE WATER POLLUTION SURVEILLANCE SYSTEM
-I. Plankton
A. Collection

Plankton samples are obtained from water plant intakes -
or directly from lakes or rivers at a depth of 2 toleee, .
Tﬁe sample volume varies froﬁ 1l 1';0 3 li‘bers‘, mdeiaendin-é on. thg
types of analyses to be performed. One liter is suffiéient for
a phytoplankton Sedgwick-Rafter count and diatom species anal-
ysis; a 3-liter sample is collected if a zooplankton count i_s
also to be made. The narrow-mouth poiyethylene sample bottles
ax"e shipped in individual, cushioned, fiberboard cartons
(Fn.gure 1), and contain MERTHIOLATE preservative when mailed
to the station. The bottles are accompaenied by a sampling

date reminder, and a tag (Appendix) for the sampling data.

B; Preservation
The MERTHIOLATE preservative stock solution is prepared by
dissolving the followiné in 1 liter of distilled water:
1.0 gram of MERTHIOLATE (sodium ethyl-mercury thiosalicylate)
l.O-ml of aqueous saturated Todine-KI solufion prepared by
dissolving 60 grams of KI and 40 grams of I, in 1 liter
of distilled water |

1.5 grams of Borax (sodium borate)
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Figure 1. Plankton Sample Bottles and Shipping Containers.

To each plankton sample bottle shipped from our iaboratory
sufficient volume of stock solution is added to provide 36 mg
of MERTHIOLATE, 54 mg of Borax, and 1.3 mg of Iodine ﬁer liter
of water when the bottle is filled'wifh sample, This preser-
vative effects excellent color retention and causes no morpho-

“logical distortion. Although sterility is notAachieved at this
concentration of MERTHIOLATE, samples ma& be stored én the shelf
at least 1 year without deterioration. Phytoplankton growth is

arrested at MERTHIOLATE concentrations as low as 2 mg per liter,
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Bu‘ph«_ gra.dua.l 'ba.cteria.l deterioration of the plankton occurs
‘at less than 10 ppm. The cost of preserving a 3-liter sample .

is approximately $0.02.

c. 'Sedgwick-nafter Phytoplankton Analysis
‘The pla.nkton sample is mixed by inverting the sample
bottle no fevwer than seven times, and a 50- to 100-ml volume
is poured immediately into a small beaker. The contents of
~ the beaker are well mixed by repéatedly £illing and discharging
a 1-ml pipette. Then, without delay, the pipette is filled
with sample, and the liquid 1s directed diagonally across the.
bottom of a Sedgwick-Rafter cell. (One-half of the chamber is
filled from each of the opposite corners - sée Figure 2.) As
the chamber.. fil11s, the cover glass rotates on the water film
and becomes aligned with the chamber. Excess water in and
around ti;e chamber is removed with a blotter. After it is
’fil_'l.ed, the counting chamber is placed on the m;lcroscope stage
and allovwed to stand 15 minutes to permit the algae to settle
to the bottom.
If the phytoplankton are obscured by silt, & l-ml aliquot

of semple is diluted 5 to 10 times with tap water and the cell

is refilled.
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Figure 2, Filling the Sedgwick-Rafter Cell.

The count is made by sc;nning two strips across thé cell
(Figure 3) at 200X, each strip being the width of a Whipple
grid (approximately O.45 mm). Two longitudinal strips include
an area approximately twice 0.45 X 50 mm, or 45 mm?. Since
the chamber is 1 mm deep, the total volume examined would be
0.045 ml. The bottom of the cell is divided into five sections
by transverse lines used as reference marks when scanning.

As the non-dﬁétoms are counted, they are identified to
species, if possiblé, and tallied on a bench sheef (Appendix)
in one of the following categories: coccoid blue-green,
filamentous blué4green; coccoid green, filamentous green,
é;éenAfiagellgte, or other flagellated algae. EachAsolitary
geil, of .atural group (colony) of cells, is tallied as one
unif. If, during a count, 160 or more of é given alga afe

willied in the first section of the Sedgwick-Rafter cell
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(a.tenth of the total scanned area), the tally for this
organism is immediately cdnverfed to units per ml ahd the

-alga is disregarded forithe rest of the count. fhis pro-
cedure is followed whenever'ldo or more of any organisd are -

tallied before the count is nine-tenths complete.

A R A

=~ strips
scanned

e

A

T e e e

Figure 3. Sedgwick-Rafter Strip Count.

A cell count (not a unit count) is made of the diatoms,
which are tallied as‘liVe centrics, centric shells (empty
frustules), live pénnates, or pennate shells (empty frustules).
In practice, frustules containing any part of a protoplast are
tallied as live,

If a sample contains organisms so small they are difficult
to identify at 200X, a 10-ml aliquot is centrifuged and a wet
mount is examined at 970X. Those forms that cannot be identi-
fied with certainty are afbitrarily assigned to the category

considered most appropriate by the examining biologist.
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D. Diatom Species Proportional Analysis

Diatom species proportional counts are made from perma-
nent elides prepared from plankton concentrates obtained by
centrifuging aliquots of the samples. Routinely, a 100-ml
aliquot of a thoroﬁghly mixed sample is centrifuged 20 minutes
at 1000 G, and the supernatant water is decanted with a suction
tube. Tests have shown that the diatoms are quantitatively
removed from the aliquot by centrifugation. The plankton
concentrate is poured into a disposgble 3-dram vial, and the
station number, name, and date are written on the side of the
vial with a black, felt, marking pen. The vial is then
allowed to stand at least 24 hours before further processing.

All but a few milliliters of water are then withdrawn
from the vial with a suction tube., If the water contains more
than 1 gm of dissolved splids per liter, as in the case of
brackish water or marine sambles, the salt crystals will obscure
the diatom ffuét;les on the finished slides. In this case, the
conceﬁi%afion.of salts, is reduced-by refilling the vial with
disti}itégi;réﬁ.éé ; Tesuspending the plankton, and allowing the
vial té-;féhélgk.hours before removing the supernatant liquid.

The dilution'is?fepeated several times if necesséry.
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Thé diatom slides are prgpared-as follows:

1. The plankton concentrate in a Qial is thoroughly miied
with a disposable pipette, -and several drops are delivered to a
No; 1 circular, 18-mm coverglass. Twenty to 30 samples are
usually proéessed~at one time by placing the coverglasses on a
piece of sheet metal, 5 X 10 X 1/8 inches.

2, The samples are dried on a hotplate at 95°C. (Caution:
ovefheating may cause splatterigg and cross-contamination of the
samples. )

3. When the material has dried, the coverglasses are
examined to determine if there is sufficient material for a
diatom count.

k., Steps No. 1 and 2 are repeated one or more times,
depending on the density of plankton and sediment in the vial.

5« The metal plate 5earing the coverglass is then heated
at approximately lOOOoF for 30 minutes. (It is best to ﬁave

two hotplates; a low-temperature plate for drying, and a high-
temperature plate for incinerating.)

6. Using a No. 3 pencil, the frosted end of a 25- X 75-mm
microscope slide is labeled with the name of the river or lake,
the station name and number{ and the éaﬂéling date (Figure h);

Te Tﬁe labeled slide is then placed on a moderately warm
hotplate (250°F), a drop of Hyrax mounting medium (R. I. 1.65)

is placed in the center, and the slide is heated until the hyrax
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solvent (xylene) is driven off. When the solvent has
evaporated, the slide is ready to receive the coverglass.

One can determine when the solvent is gone by periodically
touching a.dissection néédle to the Hyrax on the slide and
allowing the needle to cool. The Hyrax will become hafd
and brittle upon cooling. (The same hotplate used to dry
thewplankton concentrate on the coverglass is used to
prepare the Hyrax on the slide.)

8. Grains of sand or other large objects on the cover-
glass should be removed with a diséection needle. The oil
immersion objective has a very small working distance, and
the slide may be unusaeble if this material is not removed.

9. While the coverglass and slide are still hot, the
'coverglass is grasped with a tweezer, inverted, and placed -
on the drop of melted Hyrax on the slide. Slight pressure
is applied to the coverglass wifh a cylindrical object
(e;go pencilleraser), and the coverglass is'centered on the
slide. Itmay be necessary to add Hyrax at the margin of the
coverQ}agé}
| 10,"80pe¢additional bubbles of solvént vapor may appear
un@e;;the coverglass when it is placed on the slide. When
' tﬁé’<-"pubb11ng ceases, the slide is removed from the hotplate
and piacediéh_a firm, flat suiface. Pressure is immediately -

appliéd:pé the coverglass as described in step No.9 and
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maintained until the Hyrax cools and hardéns (about 5 seconds).
Bubbles in the Hyrax are pressed out by moving the pencil
eraser around the edge of the coverglass.

| 11. A protective coating of clear 1acquér is sprayed on
the frosted end of the slide. |

12. The excess Hyrax is scraped from around the cover-

g]_ass .

To begin the diatom count, the slidé is scanned to locate
an area that is relatively free of silt and contains a moderéte
dgnsity ofldiatoms. Lateral st?ips the width of the Whipple
grid are then examined (Figure U4), and all diatoms within the
bbrders.of the grid are counted and identified to species

(see bench sheet in Appendix).

X X
N
X Wy o
Q a™
¥ ¥
Q

Figure 4. Diatom Slide.

If, before the count is completed, the lateral movement of

the slide brings the grid image to the edge of the coverglass

or to an area of dense sediment, the slide is shifted up or
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down and the count is continued in another strip. Small
cell fragments are ignored.

In a typical diatom dnalysis » 200 to 300 diatom cells
are’identified and tallied on the bench sheet. However, if
the slide has a scarcity of diatoms, dictated by the lack -
of material in the sample, the analysis is limited to the
number of cells encountered in 45 minutes of scanning. | I
the generic or specific determination of a diatom cannot
be made, it is recorded as unknown. When the count ;s
completed, the tallies are totaled, and the percentages of
the four most abundant species are calculated and recorded,

If the plankton counts are less than 500 per ml, the |
centrifugation method may not provide enough diatom material
to prepare a countable slide. In this case the diatoms may
be conéentrated from & larger volume of sample (1 liter) by
allowing them to settle out. However, caution must be
exercised in the use of this method because it does not.
quantitatively remove diatom cells ém&ller than 10n in
diemeter in less than 14 days' settling; conseéuently, this
method can only be used safely and econcmically f'or- samples

with large forms of diatoms.
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Gravity drainage
to this level

— TLevel I

Level II

Level IIX

level IV

Figure 6. Lower Portion of a Settling Tube.
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'In the settling method, the sample 1s thoroughly mixed
end approximately 1 liter is poured into a cylinder (Figure
5). Artér 48 hours the cylinder is emptied through a side
.port, the drain valve and stopper a.re removed, and the water
is lowered to level I (Figure 6) by use of a small suction
tube introduced through the drain port. The cylinder is
then swirled to loosen the deposits on thelst'xould.er at the
lower end and allowed to stand 1 hour to permit the plankton
to resettle. The water is then lowered to level II, and the
cylinder is again swirled and allowed to stand 1 hour. The
process 1s repeated until the sediment has been deposited
in the vial. The vial is then removed, and a diatom slide

is prepared as described above.

E. Zooplankton Analysis
Rotifers and micrd-crustacea are quantitatively removed
from the samples by settling 1 liter of samplé 24 hours in
the cylinder as described in the preceding paragraph. If
more than a half inch of sediment collects in the vial, it
may be necessary to dilute the concentrate before the counts
can be made. The turbidity in sample vials containing lesser
amounts of solids can be removed by using the .follcwin'g method:
a. After standing 15 minutes, three-quarters of the
| water above the sediment is withdrawn with a suction

tube.
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b. The vial >1s refilled with tap water, inverted -
several times, and allowed to settle 15 minutes.

c. Steps a and b are repeated as many times as

necessary to obtain a countable sample.

The zooplankton concentrate is then brought to a volume
of 8 ml, mixed well, and the entire sample is placed in a
counting chamber 80 X 50 X 2 mm (Figure T), using the seme

technique described for filling a Sedgwick-Rafter cell.

Figure 7. Zooplankton Counting Cf:amber. .



Rofifers

Ten strips across the chamber are scanned at 100X
(a fifth of the chamber), and the rotifers #re identified
to genus. If no rotifers are encountered in the strips,
a zero count 1s recorded. If a tally of 100 is reached
for any genus before the count is nine-tenths complete,
the tally of thaﬁ genus is discontinued at the end of the
strip being counted, and that count is multiplied by a

factor to convert it to organisms per liter.

Cruétacea

| Nauélii are enumerated at the time of the rotifer count.
Adult copepods, cladocera, and other large forms are enumer-
ated under a ﬁinocular dissecting microscope at 20X by scanning
the entire contents of the zooplankton cell. Crustacea are

identified to genus only.
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Periphyton
A, Collection

The sampler consists of a styrofdam float approximately
12 X 12 X 2 inches, which supports a central plexiglass cradle
holding 1- X 3-inch glass microscopé slides (Figure 8).
denera.lly, two slides are '.;xposed at each station for 2 weeks.
However, the exposure time may vary, depending upon arrange- '
ments mede with local cooperating personnel. At the end of
the exposure period, the slides are removed from the sampler,
placed in a 3-ounce bottle containing approximately 70 ml of
5% formalin, and shipped to our laboratory. -A bottle contain-.

ing preservative, a sample data tag (see Appendix), and clean

slides -are mailed to the station in advance of the collection

of the sample (Figure 9). The mailing container is supplied

with a franked, return address label.

B. Preservation
A 5% formalin solution is prepared by diluting technical

grade formaldehyde solution (37% HCHO) with distilled water.

C. Sample Preparation
With a razor blade, the periphyton is scraped from the

slides into the 3-ounce sample bottle, and preservative is
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added to bring the total volume to 90 ml. At this time, 5 to
8 ml of the sample is poured into a disposable 3-dram vial and

set aside for diatom slide preparation.

Figure 9. Periphyton Sample Bottle.

D. Sedgwick-Rafter Cell Analysis

After thoroughly mixing the sample by repeatedly filling
and discharging a straight-sided pipette (inside diatméter
3 mm) in the bottle, l.ml is transferfed to a Sedgwiék;Rafter
cell, and a strip count is made. The counting procedure is
same as that outlined in the plankton section, exéept that a

cell count is made of all organisms (see bench sheet in Appendix).

If the organisms are too concentrated to permit a direct count,
a l-ml aliquot is diluted to 5 ml, and the material is placed in

the Sedgwick-Rafter cell. Further dilution is occasionally



-_19-»
necessary. The scrapings may contain clumps of _qgl}s > even
after the sample is .thorough.ly sheken. This may resultin
a more uneven distribution of material in the counting c'e;l;i"
than occurs with the plankton samples, but it carnot be

entirely avolded.

E. Diatom Species Proportional Analysis

The same procedures (and bench sheet) used V'i‘oir“the”
preparation and couhting of plankton diatoms é.re used to
process the periphyton samples, except that a chemicé.l
treatment is frequently used to separate the aggregates
(colonies) of diatoms into individual cells. In this casé '
_the intercellular gelatinous mstrix is digested with the
oxidant , potassium persulfate | (KeséOB)’ Prior to £he ’
oxidation step, the formalin solution is decanted from thé
diatom sample vial with a suction tube. A 5% K28208 solution
is added, and the sample is heated to 95°C for at least 30
minutes, The sample is then allowed to cool and settle for
A2l# hours. The K28208 solution is decanted w;lth a suction
tube, and the vial is refilled with distilled water and
allowed to stand 24 hours. A minimm of three changes of
distilled water are necessary to remove enough of the residual
salt from the 'sample so ‘that a crystalline layer does not form

when the material is dried on the coverglass.



- 20 -

APPENDIX

Plankton tag, sampling reminder, and periphyton tag.
Phytoplankton Sedgwick-Rafter bench sheet.

Zooplankton analysis bench sheet.

. Diatom analysis bench sheet.

Periphyton Sedgwick-Rafter bench sheet.
STORET code for Sedgwick-Rafter plankton analysis.

STORET code for diatom species proportional analysis.

Page
21

22
23
24
25
26

27



-"21 4..

/ WATER POLLUTION SURVEILLANCE SYSTEM
1014 Broadway, Cincinnati, Ohio 45202

'NOTICE

Whenever possible, plankton samples should be
collected during the first full week of each
month. This sample bottle should be filled
and shipped during the week of

Extra bottles that accumulate because of missed
samples should be returned empty to the Water
Pollution Surveillance System (formerly the
National Water Quality Network) in Cincinnati.

WATER POLLUTION SURVEILLANCE SYSTEM
1014 Broadway, Cincinnati, Ohio 45202

PERIPHYTON SAMPLE
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PHYTOPLANKTON SEDGWICK-RAFTER DATA

River or Lake Date Analyzed - ) Station No.
Station . Analyzed by Date
' Collected
.State
CODE | ORGANISM ) TALLY fUnits/ml]| TOTALS
(Units/ml)

- . Total coccoid blue-green algae

Total en flagellatea~<"

II
f

Centrics Cells/ml Most Centric Diatoms

Abundant Melos.|Others|Totals|Cells/m] .
Algae Shells :
Live PSS
. Tota Ive centric atoms\ .
[ =1
Pennates Calls/m) Pennate Diatoms Cellsa/ml
- Empty shells
Jive cells

S

Total live pennate diatuna<

S-R Factor

T

TOTAL LIVE ALGAE} . J
R xs: (l_Jnll:s/ml)
First check STORET form
Recorded STORET form checked
NL-C-14

(5-66) .
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ZOOPLANKTON  ANALYSIS

Total Rotifers per liter

COPEPODA

50 |Rauplii

76 [Cyclops &
related gepers

77 ]Diaptomus

Total Crustacea per liter

Most Most Pactor
Abundant Abundant
Rotifers Crus tacea Analyzed by

Date Analyzed

L
T

i
T

Diatom Percent Abundance
(Prom diatom bench sheet)
lat . |2nd 3rd kth

Code to,

Species
Percentage

Percent others

NL-C-14 Tota)l #of species

(5-66) - ]
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(6-65)

DIATOM ANALYSIS
River Station State '
Live Centrics Dead Centrics__ . Station Fumber
Live Pennates Dead Pennat~s Date Collected
Total Live Total Dead Analyzed by
S-R Count ' Date Analyzed
Counting Time
Species Tutal 9 Species Totai | %
Coscinodiscus (Fragilaria crotonensis
Cycloteclla 1. construens
Meneghiniana .
f Frustulia
(Gomphonema
\ . . N
Melosira [ L i
ambigua _jL C Gompaone 18 1 [
granulata, 1 Gyrosigma { 1 1
A4 ]
distans i (Meridion circucnre 1
Piavicula
\_
{ Rhizosolenia 1
( Stephanodiscus v
hantzschii
invisitatus
astrea minutula
\,
ﬁitzachia
kOthex- crntrics K
(Achnanthes
N
Amphiprora \
Pinnularia 1
- Amphora
{ Pleurosipgma
Asterionella formosa {Rhoicosphenia curvata
Stauroneis
Calonelis
(Rhopalodia
Cocconeis (Surirella
Céymtopleum L
( Cymbella (Synedra
. ‘ i
. acus
_(Diatcmq‘v‘uim;e ] a
Diploneis. s‘xpith.fi =
- . (Tabellaria ]
Epithemia. fenestrata
Eunotia, - -~ -
(flocculosa’
" FIRST SECOND ~ THIRD FOURTH
az 1. H Percent
Codé-| -, others
$ P & |
No. species. C
PemArks ;- Total count
‘NL-C-13
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PERIPHYTON SEDGWICK-RAFTER'CELL COUNTS

River or Lake ) . Inclusive Dates

Station

. State

CODE __ ORGAMIS

(Cells/um?)

Total coccoid blutgre

en alpgae <

'rota.ll Filgmentous blue-green &lg <

Total coccoid green

algae ¢

Total Filamentous greer algae

Total green flagellates <
7

Other coccoid algae

Other pigmented flegellutes <

Centrics Calls/vm” Most Centric Diatams
abundant Tally [Cells/mm?
algne Centric shells
Live centrics
Pennates Cell_sLxm-E_ ’ Total live centric diatcxw(

Pennate Diatoms

Pennate shells

Live penpates

Total live nnate diatcma<

S-R Factor
Pregervative TOTAL PERIPHYTON
No. slides collected (cells/m?)
Area scraped
Scrapings diluted to ml .

First check STORET form
Recorded STORET form checked




Most Ahundant Ganera of Algae

Code Kay to Counts per ml,
150 te 300

301 to 600

601 to 1,200

1,201 to 2,400

2,401 to 4,800

4,801 to 9,600

9,601 to 19,200
19,201 to 38,400
38,401 to/or over

VOGO WL H WP -

Cenera of ROTIFERS
Koy to counts per liter
5 to 10

11 to 20

21 ‘to 40

41 to 80

81 to 160

161 to 320

321 to 640

641 to 1,680

1,681 and over

WO W -

Genera of CRUSTACEA
" Key to_counts per liter
Jto s
6 to 10
11 to 20
21 to 40
41 and over

(VI S R

Code to GENERA OF ALGAE
(Producers)

Blue-green algae:

01 Agmenellum (Merismopedia)

'02 Anacystis (Microcystis)

03 Anacystis

04 Coccochloris

05 Gomphosphaeria

"06,07,08 Reserve

09 Other genus:

10 Other genus

Pllazmentous blue-greens

Green Flacellates

11 Anabaena

12 Aphanizomenon
13 Arthrospira
14 Lyngbya

15 Oscillatoria
16 Phormid{ium

17 Raphidiopsis
18 Spirulina
19,20,21 Regerve
22 Other genus
23 Other genus

Coccoid green algae
24 Actinastrum
25 Ankistrodesmus
26 Chlorella-type
27 Chlorococcum

28 Closterium

29 Coelastrum

30 Crucigenia

31 Dictyosphaeriun
32 Golenkinia

33 Lagerheimia

34 Micractinium

35 Oocystis

36 Palmellococcus
37 Pediastrum

38 Scenedesmus

+ 39 Staurastrum

40 Tetradesmus
41 Tetrastrum

42,43 Reserve

44 Other genus
45 Other genus

g . .
Filamentous green aigae
46 Cladophora

47 Stichococcus

' 48 Stigeoclonium

49 Reserve
50 Other genus

51 Chlamydomonas
including Carteria

52 Buglena

53 Lepocinclis

54 ‘Pandorina

55 Phacotus

56 Phacus _

57 Trachelomonas

58 Reserve

59 Other genus

Other Pigmented

- Plagellates
60 Chroculina

- 61 Dinobryon

62 Gymodiniun
63 Peridinium
64 Raserve

65 Other genus

Diatoms

(with chromatophores)
Centric

66 Biddulphia

67 Coscinodiscus

68 Cyclotella

69 Melosira

70 Rhizosolenia

~ 71 Stephanodiscus

72 Other genus

Peanate

73 Achnaathes
74 Amphiprora
75 Amphora

76 Anomoeonels
77 Asterionella
78 Caloneis

79 Cocconeis

80 Cymatopleura
8l Cymbella

82 Diatoma

STORET Code for Sedgwick-Raf.lankton Analysis

83 Diplonefs
84 Fragilaria
85 Gomphouema
86 Gyrosigma
87 Navicula

88 Nitzschia
89 Pleurosigma

' 90 Rhoicosphenia

91 Surirella

92 Synedra

93 Tabellaria

94,35,96 Reserve

97 Other genus

98 Other genus

99 Other genus
Cocde to

MICRATVERTEBRATES

01 Asplanchna

02 Brachionus
(2l1s0 Platyias)

03 Collotheca

04 Cephalodella

05 Chromogaster

06 Euchlanis

07 Pilinia

08 Gastropus

09 Hexarthra
{(also Pedalia)

10 Kellicottia

11 Reratella

12 Lepadella

13 Monostyla
(also lecane)

14 Notholeca

15 Philodina
and similar
contracted
bdelloids

16 Ploesoma

17 Polyarthra

18 Pompholyx

19 Proales

20 Rotaria-

21 Synchaeta

22 Trichocerca
21 to 45 Reserve
46 Other genus
47 Other genus
48 Other genus
49 Other genus

Cladocerans

50 tiauplit

51 Bosmina and
related genera

52 Daphnia and
related genera

53 Moina

54 Polyphemus

55 to 72 Reserve

73 Other genus

74 Other genus

75 Other genus

Copepods

76 Cyclops,
Euclops, and
Paracyclops

77 Diaptowmus

78 to 97 Reserve

98 Other genus

99 Other genus

XX Ingiganificant
or population
inadequate

-92-



Code

Number

o1
02
" 03
04
05
06
07
08
09
10
11
12
13
14
15
16

X

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

5
6
47

48
49
50

-Achnanthes

Achnanthes
Achnanthes
Amphiprora
Amphiprora

- 27 -

STORET Code for Diatom Species,Propor;ional'Anéiysis_

Species

lanccolata-
minutissima
8p.
paludosa

8p.

Amphora ovalis

Amphora sp.

Anomoconcis exilis
Asterionella formosa

Bacillaria
Biddulphia

paradoxa
laevis

Caloneis amphisbaena
Caloneis sp.

Ceratoneis

arcusg

Cocconeis peduculus
Cocconeis placentula
Cocconeis sp.

Coscinodisacus rothii
Coscinodiscus (brackish)
Coscinodiscus sp.

Cymatopleura solea

Cymatosira
Cyclotella
Cyclotella
Cyclotella
Cyclotella
Cyclotella
Cyclotella
Cyclotella
Cyclotella

belgica

atomus

comta .
kutzingiana
mcneghiniana
pscudostelligera
stelligera
striata

8p.

Cymbella ventricosa
Cymbella tumida
Cymbella sp.
Denticula sp.
Diatoma elongatum
Diatoma vulgare

Diatoma sp.

Diploneis smithii

‘Diplonecis sp.

Epithcmntia turgida
Epithemia sorex
Epithemia sp.

Eunotia sp.

(first)

Eunotia sp. (second)

Fragilaria
Fragilaria
Fragilaria
Fragilaria
Fragilaria

capucina
construens
crotonensis
pinnata

8p. -

Frustulia sp.

Snecies .
Gomphonema olivnccum
Gowphongma -sp.. .
Gyrogipma kut?ingll
Gyroeipmn sp. e
Hantzachia omphioxys
Melosira ambigua

Meclosira distans. §at. alpigena

Melosira granulata
Melosira binderana
Melosira islandica
Mclosira italica
Melosira varians
Meridion circulare
Navicula cryptocephala
Navicula sp. (first)
Navicula sp. {second)
Nitzschia acicularis

Nitzschia tryblionella

"Nitzschi

Nitzschi

a denticula
a (Lanceolatae group)

Nitzschia sp. (first)
Nitzschia sp. (aecond)
Opephora sp.

Pinnularia sp.
Plcurosigma delicatulum
Rhoicosphenia curvata

~Rhizosolenia eriensis

Rhopalodia gibba
Rhopalodia sp.

Stephanodiscus astraea var. m

Stephanodiscus dubius
Stephanodiscus hantzschii
Stephanodiscus niagarae
Stephanodiscus sp.
Surirella brightwelll
Surirella ovata

Surirclla striatula
Surirella sp.

Synedra acus

- Synedra pulchella
.Synedra nana

Syncdra ulna

Syncdra vaucheriae
Synedra sp.
Tabellarla fenestrata
Tabecllaria flocculosa

Any cntity not found above (firat)
Any entity not found above (second)

Reservaed for future entity

Inaipgnificant or population inad-



