
Macro-Invertebrate Survey 

Introduction 

A Benthic Macro-Invertebrate rapid assessment was performed in the Scoudouc and 

Shediac River on the 25 and 28 of September, 2006. The methods and the protocols that 

we used were established by Eastern Charlotte Waterways Inc, The New Brunswick 

Department of Environment and the Canadian Rivers Institute. This type of survey  

Material and Methods 

The 6 samples sites that were selected for the survey were chosen because of the 

presents of riffles in each stream as well as their easy accesses.  

Benthic macro-invertebrate collection 

Each site was divided into 3 replicate samples that were taken in similar habitat. All 

samples were collected with a 400um D-frame (kick-net).  The collection of the 

invertebrate was done as follows; Approaching the riffle from downstream edge of the 

area, the kick-net was placed facing the flow and placing the D-frame net on the stream. 

Any large rock in front of the net was picked up and held in front of the net and under 

water and gently rubbed to release any invertebrates into the net. The person who was 

sampling then stepped in front of the net (30 cm) to disturb the streambed by gently 

kicking and shuffling to loosen any invertebrate, for approximately 1 minute. The net was 

then lifted and removed with a forward scooping motion and brought to shore. The 

content of the net was poured through a 400 um sieve, using a pair of tweezers the net 

was examined for missed bugs. With the used of tweezers and a squirt bottle all 

invertebrate were removed from the sieve and put in a 70 % ethanol solution for 

preservation. This was done at each of the 6 sites selected for sampling. 
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Sorting Benthic Macro Invertebrates 

 The samples were placed into sub-sampling device with a 12 square grid (ice cube 

tray), the one of the square was selected randomly. Then with the use of the identification 



key for BMI major groups, we counted and identify all benthic macro-invertebrate visible 

to the naked eye. This was done until approximately 100 individuals were collected or all 

12 squares are sorted. 

Identify and record benthic macro-invertebrate 

Using the identification keys, macro-invertebrates were identified to family level 

where possible. Then each individual for each replicate sample was counted and recorded 

on the data sheets(annex) The tolerance value witch  range from 10(most tolerant) to 0 

(least tolerant) indicates the pollution tolerance of each macro invertebrate family, was 

taken and provided by the Volunteer Based Monitoring program: Using Benthic 

Indicators to Assess Stream health and the Streamkeepers guide. On each site we could 

calculate the dominance of major groups, in general the greater diversity of groups, the 

healthier the stream. 

Analysis of Benthic Macro-Invertebrate Rapid assessment Data 

The data analysis was done using a data sheet in excel format with all the formulas 

already entered. These analysis provided us with a health population of the invertebrate 

as well as the health of the streams.  

Taxa Richness: 

 The taxa richness count indicates the number of different families in a sample. 

Generally, the greater number of taxa present indicates a more diverse sample and 

therefore a healthier stream.  

Shannon W Index (H) : 

 The Shannon W. index is one of several diversity indices used to measure 

diversity in categorical data. The values of this index can theoretically range from 0 to 

infinity. However, values normally range from 0-4. (Wilhm and Dorris, 1968).  After 

examining diversity in a range of polluted and unpolluted streams concluded that the 

values of H greater than 3 indicated clean water, values in the range of 1-3 were 

characterized by moderate pollution and values less than 1 characterized heavily polluted 

condition.  

 EPT Richness: 

 EPT Richness is a score that represents how many mayflies (Ephemeropta), 

stoneflies (Plecoptera) and caddisflies (Trichoptera) were recorded at the site. These three 

species are chosen for this measurement because they all are pollution intolerant (cannot 

survive in polluted water). As water quality diminishes, so does the EPT score. 

 EPT/Midge ratio: 

 This is a ratio of the number of individuals in the mayfly (Ephemeropta), 

stoneflies (Plecoptera) and caddisflies (Trichoptera) families divided by the number of 



individuals in the Midge (Chironomidae) family. Since mayflies, stoneflies, and 

caddisflies are considered intolerant to change and midges are considered tolerant, 

generally, the higher the EPT ratio the better is the water quality. A EPT/Midge score 

below 0,75 is considered adversely affected( streamkeepers.fieldguide) 

 FBI(family biotec index): 

The Family Biotic Index (FBI) summarizes the various pollution tolerance values of all 

families in a sample.  FBI values are calculated with the following equation: 

FBI =  nf tf / N        where: nf= the individuals of a family in the sample 

     tf = the tolerance value of organic pollution of a 

family 

     N = the total number of individuals in the sample 

FBI is one of the most comprehensive and reliable metrics used for determining water 

quality (Rosenberg & Resh, 1993). Because of this, it is also widely used, and helpful for 

comparative purposes. Hilsenhoff (1988) placed FBI values into a graded scale in order 

to numerically rate water quality (as shown in the table below- Hillsenhoff's Family 

Biotic Index Explanation). On this scale, higher FBI values indicate more degraded water 

quality. 

Family Biotic 

Index 
Water Quality Degree of Organic Pollution 

0.00-3.75 

                     3.76-4.25 

4.26-5.00 

5.01-5.75 

5.76-6.50 

6.51-7.25 

7.26-10.00 

Excellent 

Very good 

Good 

Fair 

Fairly poor 

Poor 

Very poor 

Organic pollution unlikely 

Possible slight organic pollution 

Some organic pollution probable 

Fairly substantial organic pollution 

likely 

Substantial organic pollution likely 

Very substantial organic pollution 

likely 

Severe organic pollution likely 

 

 

  



The following table includes the results from the analysis mentioned above. 

 

Location Taxa 

Richness 

Shannon-

W Index 

EPT 

Richness 

EPT/Midge 

Ratio 

FBI(family 

biotec index) 

Site 1 15 1,92 8 2,30 4,03 

Site 2 18 1,62 13 0 1,69 

Site 3 13 1,92 8 0 3,17 

Site 4 13 1,71 6 1,81 6,44 

Site 5 11 1,75 5 1,89 5,19 

Site 6 16 1,63 9 0,82 8,9 
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Annex 

Count of major groups 

 

 Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 

Mayflies 28 20 14 63 22 11 

Stone Flies 4 23 21 4 2 5 

Caddisflies 28 161 160 42 31 98 

Midges 26 0 0 60 29 138 

Other True 

Flies 
11 0 0 5 9 3 

Dobsonflies, 

Alderflies 
5 6 1 11 1 27 

Beetles 0 3 21 1 0 0 

Crustaceans 0 0 0 0 0 0 

Clams, 

Mussels 
2 0 0 0 0 44 

Worms, 

Leeches 
3 0 0 7 10 11 

Snails 0 3 0 0 0 0 

Dragonflies, 

Damsflies 
1 1 23 7 7 1 

Others 0 1 2 27 0 0 

Total 108 218 242 227 111 338 

 


