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FEE A5 TARVL G IOK BT | b ) b D 2 S VT 3 B A R R R RS2, 25 R W, BE VLU 38R 5 3R ( Conductivity,
Cond. ) Hi N Bk R IR, e /K FESEE A BEHAHE . F 504347 (Principle Component Analysis, PCA) 7% Aij 4
A ERGT IR T 56. 2% WK BURAE , 55— Bl S e T2 A (NH,-N) A (NO,-N) B (Total Nitrogen, TN) FZEALBEE 45 —
BB BT 7K 3 (WT) | pH, Cond. | % fift % ( Dissolve Oxygen, DO) 475 fb 6 B . #E VT Bk o8 4% 2 15 Y SB35 5 ( Specific
PolluoSensitivity Index, IPS) Flfif:# 4= I8 %41 ( Biological Diatom Index, IBD) T Tk , 22 5 A 3%, 5 Z UK Bt | 4t F1]
DA R 3P - SR P W 3 A G 24 SRR AL R B 112 FhAEBE, FE B R T 5% 19 37 Fh, & B R K JLAS R KK
Achnanthidium minutissimum ,A. pusilla,A. tropica,Cymbella laevis, %15 53#T ( Corresponding Analysis, CA) B/REEVTFIAFAE 3 4~
PSRRI TESEREE Il N W LA Nitzschia recta WIEHFR A, lanceolata . Amphora montan Planothidium frequentissimum 789 T i
FEHE, B Z  WEIR X3 ( Canonical Correspondence Analysis, CCA ) HE T R Wl A B8 1 fik 3 eV 725 S B8 110
28.60% ,CCA HEJFHh 1 57K (Cond. \WT NH,-N NO,-N TN ) 1 - i F (35 7 1 AR 4 M AR A 35) B A, S
PHPRIZR (it S AR AR W) W TR OG5 Ul S R (NTU) 1835 TEAH G (P<0.05) i B AH OC 43 #7 ( Partial CCA
Analyses) 7R , - HUAFH MR F KB4 AR T RE VT e B BT AR 0 7. 20% ,17.50% ,48.50% , 45 AT
P A T R v 25 /T L PR R b R R [ 0 PR A 25 50 7K i b e A T L S5 A [ 2 285 ) SR 2 o o A4 ke i
TEEEM B EEOKRINE

SRR ARV s R SIS s B 0T

Epilithic diatom assemblages distribution in Gui River basin, in relation to

chemical and physiographical factors
DENG Peiyan"* | LEI Yuanda', LIU Wei*, HUANG Shaofeng®, WANG Xutao’, ZHAO Yanlong’

1 Institue of Environmental Science, South China Normal University, Guangzhou 510631, China

2 Environmental Mornitoring Center of Pearl River Basin, Guangzhou, 510611, China

Abstract; The distribution pattern of epilithic diatoms in the Gui River basin in relation to water quality, land use and
topography was investigated by principal component analysis ( PCA ), corresponding analysis ( CA ), canonical
correspondence analysis (CCA) and partial CCA. Twenty-four sites were sampled throughout the basin, ranging from the
mainstream to first order streams. The data indicated that electrical conductivity ( EC) increased from upstream to
downstream, while other water quality parameters varied across wide ranges. A total of 112 diatom taxa were found in the
basin, but only 37 taxa or more were observed in more than 5% of the samples. The most abundant species were

Achnanthidium minutissimum, A. pusilla ,A. tropica and Cymbella laevis, in order of abundance. Three different groups of
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taxa were identified, located in the headwater, middle and lowland zones of basin. Nitzschia recta was the dominant species
in the lowland zone, A. lanceolata, Amphora montan, and Planothidium frequeniissimum were more abundant in the middle
zone, while high species diversity was typical of the headwaters. Biological Diatom Index ( IBD) and specific
PolluoSensitivity Index (IPS) were significantly related to many parameters including Chl. a, NH,-N, altitude, sub-basin
catchment area and land use. The first two Principal component analysis axes explained 56. 20% of the water quality
variance, with the first axis significantly related to NH,-N, NO,-N and TN, and the second axis significantly related to
water temperature, pH, EC and dissolved oxygen (DO). The first two Canonical correspondence analysis ( CCA) axes
collectively explained 28.60% of the species-environment variation. The first CCA axis was significantly positively related
to water quality (EC, temperature, NH,-N, NO,-N, and TN) , significantly negatively related to land use (areas of urban,
agriculture and forest) , and significantly positively related to topography ( basin areas, altitude and slope ). The second two
CCA axes were significantly positively related to turbidity. Partial CCA analyses showed that water quality explained a high
proportion (48.50% ) of the variance, while land use and topographic factors explained 7.20% and 17. 50% of the
variance respectively. The results indicated that the distribution of diatom assemblages in the Gui River basin was strongly

related to water quality parameters, as expected, but was also sensitive to land use and topography.
Key Words: Gui River basin; epilithic diatom; canonical correspondence analysis ; principal component analysis

H TR e BT AR e 0 7 R A BRI | H R SR IR R T SN R, BRI LR IR A P AR PR R T AR
IR AR AN 20 T4 70 AR E A RS EIR AT 10 AFPal it B AL i S 0T 18 20, f 6 ik i 4 M 4
ﬁ( Biological Diatom Index,IBD) , o %3‘?{%3’5&( Trophic Diatom Index, TDI) , ,ﬁﬁ’?.?ﬁ%ﬁjﬁ?‘aé&( Sladecek’s
Index,SLA) , 43 & 15 Y4 B0 FE B4 ( Specific Polluosensitivity Index, IPS) , fif: % J& #8 % ( Generic Diatom Index,
IDG) , B F5% ( Descy Index, DESCY ) FIER ¥ fif: #4 #5 %4 ( European Economic Community Index, CEE) " i
JZ R T IPS A1 IBD' | FH K W I RIPF A — A 7K 3ok A A= 9 o o B i 23 AR AR 45 RIS, R R K HE 4300 ik i
RETEARXS T2 75 s 078 S AR AR i A4 5O 52 RO /K A2 25 3R B8 B9 A HE LA Bk AR 285 R GEVFA 1Y B 22 20 i R
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5t bR P AR IR R 2 ARG (0 R A e 38 P A Tl 3 A S B B LA — 8 R R, T B T 4
T BT 20T 3t B A4 ek 5 i) ) ARAAE

LAY FH K43 HT ( Canonical Correspondence Analysis, CCA) JEAFFE RE B REVE 2 R R 19 % FH F B, B RES X
2 PR X REEERETE S K/, CCA J&FETXF W43 HT ( Corresponding Analysis, CA) A& R >k 1) —Fh il
FEIHEIE 7k REXE R o3 B 5 22 o0 IRNH AR S5 G B — A0 TS 4 S PR K A T [, HCHE R 45 SR BR [ (i
IRRFE R AR R 7 = Z R OC &R

FEVLIRIRAAE T 3500 AR IR B BT A BT K G 1l 1L S8k, IRk Pz i iy i) 28 5, |
T A T2 07T N R RV K BB AL, Wi 55— R AYK AR S IR ), A SCRAR VLR U 7R 38
DX BIFSE T KB | b R P e R DR 3R X0 T O B A Ak i P % 722 5 DA B i3 1B D IPS R B S, LU S 3% [
JEETR] It Ak i AR ) W I R R AR S 5 S S
1 #REFZE
1.1 AVLHEAE DL SORAE A

VLA 18790 km® , HEVL U, R T PU %2 B LI AL , ST RV, ZERR PN A PE VLT
TIFVLE, 2K 438km, 47 7 SO A H ST ML W 20 T, 20 2 SCAA A8 ] VB R L, A%
SRR T 170km , AT, T 92km,
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ARFE B F—

RE SRR = B ERE RN A s AR R T
A ST T R A Y 7 55 AR ( Vegetation area, VA )il i
HIRAE B R G i3],

1.2 REJ

B i SRR B 0 A B AR HT /K U | b 35T ) Ak TS AR 17 38
PA AT, ZF R B, B AR A B R B 5 B 3k TR
AR REEE . IR pH {H (pH) (S35
il S KR RS, KA ISR R (ChL. a) | EAH PR Al
(NO,-N) . & & (NH,-N) . fif #& £k &l (NO,-N) | & &
(Total nitrogen, TN) . &L ( Total phosphorus, TP) i
B HY B BRI (K K W A AT ) O R
£ RAESANE _
1.3 R 54k Tk R

fEREERE & H,0, 7 f#, Naphrax (RI =1. 74) & F-, i
100 Aot P BEBUTTRUR MG 1/4 kst
TR R TR BOR T 400, fEBAIIEEEARSE 30000 - 0 30000m
Krammer £ Lange-Bertalot % % & & ( 1986—1991
4F) [y B1 HIRSRECER
1.4 HdEabig Fig. 1 The sampling sites located in Gui river Basin

CCA HEF v AR 3= BE/NT 5% BIRN 2 LAyl 0 WAP B2 0, )R EE AT log (a+1) RUALFR | RSRHCH0E ik
TTYER 0,77 250 1 WFRHEALALIE W Canoco 4. 5 B4, M 0 5 3045 B I SUT (8], ik e die 4L
IPS, IBD {i F§ OMNIDIA (3. 2) # 4 F5 , B HEAH S /3R FH 7 5L Pearson 26T AH G F-37R , SPSS( Vision
1) BAFRLTE
2 &R
2.1 GURAE KUK BREAE

BV L T A R i = K BRI A R (K 2) , B KSR iz 2SR i, K
5 E 53T (Principal Component Analysis, PCA) 27~ , B E R IR T 56.20% )7 22, 55— (PCl,
31.89% 7%t A 3847 ) S TR RPEAS A (NH,-N \NO,-N [TN) Y22 fe s B 55 Al (PC2, 24.32% A8 A+
A7) St 7K pH LR i S AR A O
2.2 fEdEFNE

24 NREHLAL L I 112 Rk FE/IE KT 5% 09 37 Fh . Achnanthidium minutissimum =8 & & &, IR N
A. pusilla ,A. tropica,Cymbella laevis, T ¢ Z Ik fEBEFE4L IPS [ IBD ZB{LEFHA NI (B 3) , FEEEFEEL IPS,
IBD 52 WK 5T LA FH DL S R A (R 1)

X 53T ( Correspondence Analysis, CA) S 7w 3 22 S5 80 R Ik B TR (1K1 4) , Fl 33 ( Nitzschia recta ) 7
KRR Noo 1 (CEEAD) AT E B, 28 A TAE VL 3 ) i N UiE . Fl 2 (Achnanthes lanceolata) 3 ( Amphora
montana) 36 ( Planothidium frequentissimum ) T VT i# A A M b oRE X 32 BEAE T, 0 A 7 D i B I LS
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Fig. 2 The water conductivity trend of sampling sites
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Fig. 3 The diatom index trends of sampling sites

2.3 REEEFPZESIEER TN R CCA 4rHr

DCA B/RESERF SRR R B 2,29, KT 2, 3R WRE VLU0 JURE S5 A VA 0 A6 2580 8 1 o 1 A A 2k 1
IR AR PR WAL ( CCA ) R 2 AT A5 DR - X R B A 0 A5 M 2 LU GG LAY . CCA 3 BT B i Rl R A1
A3 0,37 F10. 32, #2555 I HEF B AHOC R BGA R 0. 99 F10. 98, U HAHE T FIAR LS 1 f ke T fik e 5
IR F2Z R R (£ 2) , CCA HEF BRI PSR RS T REBEEVE AL SRR E 1Y) 28. 60% Bl 1 57K BT (L 358K
KR NH,-N \NO,-N TN ) A1+ F H (UA AA VA) B35 T AH5E, S & (DA | Alt, Slo) I 3 1E A&, 117 56
TSP (NTU) B EASE (R 3, K 5)
2.4 i CCA Zir

i CCA 7R 17 A5G H SRR 2. 60, 2 [RIfF R 5 250 93.00% (2.41/2.60) , A Hb A1 S i B
T 7.20% (0.19/2.60) , P [H F 17.50% (0.46/2.60) , /K G [HF 48.50% (1.26/2.60) ,
3 itig

CCA yREEVLI A A V& /K BT | M PR 0 - st 1) FH G R VE PR 25 58, 7E P BE2F Guadiana 1 Catalan
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T TR BE e K, 3 28 S R I e AR VR AR U AR 3
T A A, FESE R Rk MY PP
R A Kt O SR ARG N VRS 7 A e 1 P S ATTR AV RCI R
AR RS R i 3 Kare' ™ 250 R 3 it A b &
SV JEAT IR F AR PR KU T 1) | AR i S LA R oK
AL T, TR T Tk A 7%

i CCA I 73 Y0 3 7K JBTAF T T b 38 PR - R 4= i )
XPRE YT B A ik 3 5 i B KR Urrea Ml Sabater' ! K
Leira 1 Sabater' > #7512 #H [ 1918 K7, Stevenson'*
INATE R IREE [ b 3 PR | 4 Hi R O =B LK
SR A SO ik A PR R P E M

R1 ELREEERESSKER, L5 AR IEE R Pearson 1§
KR (n=24)

Table 1 The Pearson Correlative coefficients among diatom index
and water quality, land use and geology factors of the sampling sites

in Gui river Basin (n=24)

2% Parameters IPS IBD
4% CHL a -0.432* -0.440*
B NH,-N -0.441" -0.480 "
W Altitude -0.635** -0.628 **
T L Subbasine area -0.615*" -0.621 "
AR 9 78 35 T AN Vegetation area -0.611"" -0.666 "
R i A Wetland area -0.555** -0.617 **
A H T FY Agrarian area -0.610*" -0.652 **
IR AL Urban area -0.667** -0.732%"

s Fl % w Fon A OGPk 3 AR B3 K P=0.05,P=0.01;
IPS; Fk¥EARE 15 YL U5 %L Specific PolluoSensitivity Index; IBD; fik
WA W48 HL Biological Diatom Index

No5 O
6

No.16
O

23

32, 31 1 N2 15 N
a3lallay, 421247 4
27429 O No.10. A “No24 No.25 Ay
NoiS @  24a 170
10 ~34 40, 226 No.12 1 ®No,
No.22 N/

-0.8 1.0

4 SRRSO XT R o AT ([ 1B R H, = AR A R A
%)

Fig. 4 The Locations in ordination space ( correspondence
analysis, CA) of the first and second axis of samples and diatom
taxa( circle and triangle represent the sampling sites and diatom taxa,

respectively )

MR van ' X fik e A 252 BE RO R4 LA, pusilla (A. tropica Cocconeis placentula .G. minutum .G. parvulum x
USRS BT B 42 TE AR I A AU, A LTS e T far B AR, 5 R K P BRI SR 58, AL lanceolata
Amphora montana Planothidium frequentissimum J& T o-H175 Je Pk 55875 e MR 25 | BE 05 2 32 8 5 I A HLTS L

Yy, AT CA R L MR AT 5 SL PR O, I,

X BER R T KBTS RIS [ E 25 10 B A0 45

Ry A minutissimum 2NV Y AARIGTE AP )| Zsmpella ™ MITA A Z B0 %K AR BRES AN BUR, i £ &
Z BN ANV V5 YA 7] BE A FE XIS A DL AR L AR SO AT ol Rt 2 S I ek e A P L EOK B R 2, nT e R

SN TR BE G I X ek 8 25 8] 43 A1 7 A S0
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R2 HFHFFIEE MEEFERFHFHEPEAXRY

Table 2 Eigenvalues for CCA axis and species-environment correlation

Bl Axes 1 2 3 4
HE(E Eigenvalues 0.37 0.32 0.25 0.24
- AR S Species-environment correlations 0.99 0.98 0.99 0.97
AR
DR RBVEAL E R . 12.60 23.30 31.90 40.00
Cumulative percentage variance of species data/%
RIELRE FHAR AV T 4%
DR IABRAR RBVEACH I 15.40 28.60 39.10 49.00

Cumulative percentage variance species-environment relation/ %

®3 BRURERFERHFHEAEXYE

Table 3 Correlation coefficients of environmental factors with the fist two axes of CCA

% il Axis BH B Axis
Parameters 1 2 Parameters 1 2
7K Water Temperature -0.46* 0.02 F IR A Drainage area -0.61* 0.29
1L 53 Conductivity -0.65" 0.06 FE#E AL Vegetation area -0.60" 0.29
VEMUE NTU -0.29 0.56* A H T FY Agrarian area -0.61* 0.26
%A NH,-N -0.48" 0.12 BT 1A Urban area -0.67" 0.34
filf % NO5-N -0.46" 0.18 1K Altitude 0.75* 0.04
AN -0.52" 0.19 B Slope 0.58" 0.22

w FRMIFEMEE B E KT P<0.05, Al 24, n=24

[e]
1.0 36 3 5 No.5
) A No.2
A
E Nos Ng.16
23 No.14
No.?
i © Ng.24
11 0.17
al9 . 10

W 12 Al ,RF . B WT - Noal &/'RF NG9
Oone A S,

NH4; N —— Cond " NHaN, ~S,.  ———
AA = mm Alt M o4 e Nozs R
DAPTNNOIN /3021 S 4 D ON P S No

TP 18 UA )
UA 10 1345. 17 No.l3 TP
28 78 L o
. No.12
25 -
15, 13
[e]
33 No.l
. . -1.0 . . . . .
-1.0 1.0 -0.8 0.8

Bl5 SRR SR 3T B 534 B (IR e, = M D REEEASE)
Fig 5 Canonical correspondence analysis (CCA) of diatom assemblages in stream of Gui River basin in the ordiation space of first and

second axis ( circle and triangle represent the sampling sites and diatom taxa, respectively)
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AELMERY 53T, Pearson J&TF HZRAHOC , (H 35 #4087~ Hy 7K B s 28 PR 7~ 7800 = s ) FH 08 %) ek e g 0 A e o A V%

SO o DR P A e e AR VR A SR VAN KA AR W B e 1 DK A 2543 X Bl AR ] A8 7K AR 2845 DX Y
FAA IR AKSC HB T | DL RAT B 55 1 AR B3R 1) s B — B0 KA R AR N4 (i an = b R ) X7k A
BRGMFEN , Fath ™ SR8 T K A A5 DO T3k B R R A 245 I A i

P BAE A R R 9 8 55 L S ik 3 IBD | IPS 48 EOCR TN Wi A= ) T s iR AF R VP 2 A B e I, L,
Leland“‘” WEE B TE VR FE AR B AR AR 0 T A R A FH Ak s 3 T ohe S0 7K A4 Tl 670 iy, 7T v VA 8 0 5 | %) ek S A

ARSI Sabater™ FYBIFST /R Tk BE 48 BURE NS AR L (06 7 58 4 i ¥ G, (X /K A (0 9k B2 0 1 AN A

http ; //www. ecologica. cn



2202 A E = 324

&, XS AR B T HEAB RTINS i TRLEE K BT AR | TRT S A 2 X Rk S A s A SHR B0 AR 2

H0 BRSO AT RN T B I A5 R, B K SR IR BT R K2 R R 209% —

30% MY REBEAE &8 57 , Soininen > TAH RESEREVE 2548 Z3 A RAE SR ARME T LAV W o DA BN 2 R R B3 K 1 6k
P IV 5 PPN A N FH R 50 A0 A i %ol Y gt B A ek e 2 B AR S AR A BRI SE

References:

[ 1] Battarbee R, Flower R J, Juggins S, Patrick ST, Stevenson A C. The relationship between diatoms and surface water quality in the Hoylandet area
of Nord Trondelag, Norway. Hydrobiologia, 1997, 348 . 69-80.

[ 2] Kelly M G. Use of the trophic diatom index to monitor eutrophication in rivers. Water Research, 1998, 32 236-242.

[ 3] Van D H. Partial recovery of moorland pools from acidification: indications by chemistry and diatoms. Netherlands Journal of Aquatic Ecology,
1997, 30:203-218.

[ 4] Stevenson R J, Hashim S. Variation in diatom community structure among habitats in sandy streams. Journal of phycology, 1989, 25. 678-686.

[ 5] Kelly M G, Pennny C J, Whitton B A. Comparative performance of benthic indices used to assess river water quality. Hydrobiologia, 1995, 302
179-188.

[ 6] Prygiel J, Coste M. The assessment of water quality in the Artois-Picardie water basin ( France) by the use of diatom indices. Hydrobiologia,
1993, 269/270; 343-349.

[ 7] European Commission. Directive 2000/60/EC of The European Parliament and of the Council-Establishing a Framework for Community Action in
the Field of Water Policy. Bglgium, Brussels, 2000, October, 23.

[ 8] Hill BH, Herlihy A T, Kaufmann P R, Stevenson R J, Mccormick F H, Johnson C B. Use of periphyton assemblage data as an index of biotic
integrity. Journal of the North American Benthological Society, 2000, 19 50-67.

[ 9] Potapova M G, Charles D F. Benthic diatoms in USA rivers: distributions along spatial and environmentl gradients. Journal of Biogeography,
2002, 29 167-187.

[10] Ministry of Environment Protection of China. Water and Waster Water analysis methods. Beijing: China Environment Science Press, 2009.
200-415.

[11] Krammer K, Lange-Bertalot H. Bacillariophyceae. Berlin: Spektrum Akademischer Verlag GmbH Heidelberg, 2000.

[12] Urrea G, Sabater S. Epilithic diatom assemblages and their relationship to environmental characteristics in an agricultural watershed ( Guadiana
River, SW Spain). Ecological Indicators, 2009, 9. 693-703.

[13] Leiraa M, Sabater S. Diatom assemblages distribution in catalan rivers, NE Spain, in relation to chemical and physiographical factors. Water
Research, 2005, 39. 73-82.

[14] TLeland H V, Porter S D. Distribution of benthic algae in the upper Illinois River basin in relation to geology and land use. Freshwater Biology,
2000, 44, 279-301.

[15] Sabater S, Sabater F. Diatom assemblages in the River Ter. Archiv fiir Hydrobiologie, 1988, 111 397-408.

[16] Sabater S, Roca J R. Ecological and biogeographical aspects of diatom distribution in Pyrenean springs. British Jornal of Pharmacology, 1992, 27 .
203-213.

[17] Potapova M G, Charles D F. Distribution of benthic diatoms in US rivers in relation to conductivity and ionic composition. Freshwater Biology,
2003, 48 1311-1328.

[18] Leland H V. Distribution of phytobenthos in the Yakima River basin, Washington, in relation to geology, land use, and other environmental
factors. Canadian Journal of Fisheries and Aquatic Sciences, 1995, 52.1108-1129.

[19] Margalef R. 1960. Ideas for a synthetic approach to the ecology of running waters. Internale Revue der Gesamten Hydrobiologie, 1960, 45,
133-153.

[20] Patrick R. Ecology of freshwater diatoms-diatom communities// Werner D, ed. The Biology of Diatoms. Blackwell, Oxford, 1977 ,pp. 284-322.

[21] Fore LS, Grafe C. Using diatoms to assess the biological condition of large rivers in Idaho (U.S. A). Freshwater Biology, 2002, 47 ; 2015-2037.

[22] Karr J R, Allan J D, Benke A C. River conservation in the United States and Canada. Global Perspectives on River Conservation; Science,
Policy, Practice//P. J. Boon, B. R. Davies & G. E. Pett, eds. John Wiley, Chichester, UK. 2000 3-39.

[23] Stevenson R J. Scale-dependent determinants and consequences of benthic algal heterogeneity. Journal of the North American Benthological
Society, 1997, 16:248-262.

[24] Van D H, Mertens A, Sinkeldam J. A coded checklist and ecological indicator values of freshwater diatoms from the Netherlands. Netherlands

Journal of Aquatic Ecology, 1994, 28(1) :117-133.

http ; //www. ecologica. cn



7 34

ARIFTE A5 AT IR R AR feE B ARV R AR S i PR 3R

[25] Zampella R A, Laidig K J, Lowe R L. Distribution of diatoms in relation to land use and pH in blackwater coastal plain streams. Environmental

Management, 2007, 39 . 369-384.

[26] Meng W, Zhang Y, Zheng B H. Aquatic ecological region approach and its application in China. Adances in Water Science, 2007, 18(2) .

293-300.

[27] Sabater S. Diatom communities as indicators of environmental stress in the Guadiamar River, S-W Spain, following a major mine tailing spill.

Journal of Applied Phycology, 2000, 12:113-124.

[28] Soininen J. Environmental and spatial control of freshwater diatoms — a review. Diatom Research, 2007, 22 . 473-490.

S 3k

[10] BEZRAEEAY SR, KREARMM 7. dat, R EFREERE ERE:, 2009. 200-415.
[24]  &Afls, SR, FPIME. KA KR Tk BOLAE i E A R AT . KRR ER 2007, 18(2) : 293-300.

ikl HEMERES
Appendix 1 Diatom species and abbreviation
i K] LT G 45 LT
Number abbreviation ~ Latin name Number abbreviation  Latin name
1 ADMI Achnanthidium minutissimum 20 EPER Eunotia pectinalis
2 ALAR Achnanthes lanceolata ssp. rostrata 21 FBID Fragilaria bidens
3 AMMO Amphora montana 22 FCAP Fragilaria capucina
4 APUS Achnanthes pusilla 23 GCLE Gomphonema clevet
5 ASAC Amphora subacutiuscula 24 GMIN Gomphonema minutum
6 ASCL Achnanthes saccula 25 GOLI Gomphonema olivaceum
7 ATRO Achnanthes tropica 26 GPAR Gomphonema parvulum
8 CAFF Cymbella affinis 27 NAMP Nitzschia amphibia
9 CLAE Cymbella laevis
10 CMEN Cyclotella meneghiniana 28 NCPR Navicula capitatoradiata
11 CMES Cymbella mesiana 29 NCRY Navicula cryptocephala
12 CPLE Cocconeis placentula 30 NCTE Navicula cryptotenella
13 CTGL Cymbella turgidula 31 NPAL Nitzschia palea
14 CTRO Cymbella tropica 32 NRCH Navicula reichardtiana
15 DVUL Diatoma vulgaris 33 NREC Nitzschia recta
16 EBIL Eunotia bilunaris 34 NSIT Nitzschia sinuata var. tabellaria
17 EMIN Eunotia minor 35 PBOR Pinnularia borealis
18 ENGR Encyonema gracile 36 PLFR Planothidium frequentissimum
19 ENMI Encyonema minutum 37 SLCO Surirella linearis
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