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Introduction

Biofilms (algae, microbial biomass, and organic detritus) growing on rocks contribute to the base of the food web in rivers and
streams. In contaminated waterbodies, biofilms take up and bind contaminants from the water. Over the last few years, we
have been using the contaminant concentrations of biofilms to assess the spatial distribution of metals and organic
contaminants. We have also been measuring the bioconcentration of toxics from the water to assess the accumulation in
higher trophic levels.

Methods and Findings

Concentrations of organics in the water column were measured using passive samplers (semi-permeable
membrane devices) during various flow regimes. Our results show a strong, statistically significant
relationship between dissolved concentrations of PCBs and DDT in the water column and the
concentrations bound in and on biofilms. We find metal concentrations in biofilms to be (1) correlated Sampling methods: Opportunistic scraping and artificial substrates
with changes in periphyton community structure and (2) a more sensitive sample media of metal
contamination than water and sediment. Lastly, because biofilms represent an entry into the food web,
we are able to relate the contaminant source to the accumulation of organics in resident fish.

Metals

L ) upstream mine downstream
(upper left) Holden Mine 5 ©
Organics Site, Chelan Co, Washington. |2 °
E  4-
. .p : : . Lo lower left) Total metals (M =
i (upper left) Significant relationship between total PCBs in biofilms ( . L ) . (M) 3 3
. : in biofilm tissues against =
and water; measured using passive SPMD samplers over one . : 5 2
50.0 . C diatom community structure |z .
month. (lower left) Very similar PCB congener distribution ; . g "
2004 - . L . . (PCA axis 1) — sampled in o H B
5 20 between biofilm and water at each site = representative . .
e . . 2013; highly significant RC6 RC1 [ RC4 RC2 |RC5A RC10
2 50 bioconcentration. : e 5 6
& . . - , - relationship implies that <
£ - (lower right) PCB source identification using biofilms, where red : S 5
< dot trat (og PCBs / g OC) elevated ab X metals have an influence on g,
g ots are concentrations S elevated above upstream : Iy
= 20- RS 5 P community structure. £
S o 3
g background (yellow dots). , , 0
§ 104 | Beo S (right) Copper concentrations |c 2.
q) ; e - 5 Lol - | . . . . | -
S 054 © 2., =0.93 in biofilms, sediments, and -2
0.001 T P ST T PP ——— ) S
0 p=s 4000 ~ water —sampled in 2015; ° olem | H = H B
0240 P o : RC6 RC1 | RC4 RC2 | RC5A RC10
| | | | | | biofilms prOVIde d
20 0 100 200 200 1000 Sl temporally-integrated sample
SPMDs (t-PCB /L . 50.0-
2 (PEEs pol — that clearly shows the main |~
304, 2 inputs from the mine site. L
. 2 2500 ~ Sediments lack spatial *§ -
— 204 ~ . . i
3 15 | © differences, and water is 1= ol
X @ 2000 — : g
2 10- - el B/ NGRS G e temporally variable. S 0.5-
E o \ g~ ey P CEEEED © G e T s 5 e 5 = =
2 o M% LI L asbad o] [ R e B Vission Cr B P B B s d 2 1500 RC6 RC1 | RC4 RC2 [ RC5A RC10
o 5| X ' ¢ _remediated ..-f._ ‘“-: s N | e ‘ _Y : --‘»
< _ . P, 5 ; ‘_.' , A, =< v 4 1000 7
S 10 Rl s W pesaly AR [ R Sy, W) i, i T N e A My
[E | ; = 5 B ' : !-:‘.;1-" :?I‘F" : | 2 . u!;. Mgt N ¢ .;'. ..'.i‘%t‘"_;\ 5 - . -
4 157 | | i BN 1 e AP PR AT T e N N N g HUER 2 e 500 — T k H
Q20 eSS Sl s w ¥ P : e 3 - - -
3 | ' ey Bt T e s e M, T Y MOIYENTS ST AR _ _ - R : : . ) i
I | ¢ [t ROACE S I G B R T Y b o N PCA axis 1 (benthic algal communities) The use of biofilms in source identification studies has
Report: Report: proven to be highly effective under a number of hydrologic
Hobbs, W. and M. Friese. 2016. Wenatchee River PCB and DDT Source Assessment. Collyard, S.A. and Larson, C., 2015. A Long-Term Monitoring Plan to Assess Aquatic Life Uses COnditiOnS and fOr various toxic contaminants.

on Railroad Creek Using Biological Assessment. Washington State Department of Ecology,

Washington State Department of Ecology. Olympia, WA. Publication No. 16-03-029.
Olympia, WA. Publication No. 15-03-116.




	Slide Number 1

