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Problem 

• Shinglemill Creek has low Benthic Index of Biological 

Integrity Scores (B-IBI scores) but no one knows why. It 

is known that erosion has historically been a problem in 

this watershed and so we set out to explore whether 

erosion was affecting invertebrates in this creek. 



Main Questions 

• Experimental: Are sediments from eroding 

hillsides in Shinglemill Creek impacting the 

biological integrity of the creek? 

 

• Exploratory: What types of invertebrates 

are we seeing in the samples and do 

these give us any clues about any other 

impacts affecting Shinglemill Creek? 



Hypothesis  

• Upper Shinglemill Creek will have higher 

B-IBI scores and higher diversity of 

sediment sensitive species than Needle 

Creek because Upper Shinglemill Creek 

has experienced less erosion. 



Summary of Experiment  
• Two upper mainstem tributaries of Shinglemill Creek 

sampled-Needle Creek (NC) and Upper Shinglemill 
(US). NC experienced several landslide events in the 
last few years. We compared this to US which has 
less erosion.  

 

• Samples preserved in alcohol and brought to 
McMurray Middle School. Students, with the help of 
VHS students and science experts, sorted 
invertebrates to order: Plecoptera, Trichoptera, 
Ephemeroptera, Diptera, and Other.  

 

• Physical differences between creeks measured: water 
flow, water temperature, Wolman Pebble Count, 
vegetation. 



Invertebrates  

Ephemoroptera: 2-3 tails. Gills on 

abdomen. 

Plectoptera: 2 tails. Gills on the thorax 

or head. Hairy at times. 

Trichoptera: Worm-like but with 6 legs. Diptera: midges have prolegs under 

their heads. Black fly are club shaped. 
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Clingers 

• Clingers are sensitive to sediments and so 

we know that if there is a lot of sediment in 

the creek then there would be a decrease 

of clinger numbers in the streams.  



RESULTS 
Patrick Hanson, Madeline Storms 



 100 McMurray students sorted over 700 invertebrates  

 

 We found 4 species never before recorded in Shinglemill 

Creek  
 Pteronarcys (Giant Stonefly)—Upper Shinglemill--Indicator of cool, clear water 

 Hexatoma (Cranefly)—Needle Creek 

 Wormaldia (Caddisfly)– Both creeks 

 Paraleptophlebia (Mayfly)—Needle Creek 

 

 



Wolman Pebble Count 
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The Wolman Pebble count in Needle Creek shows more sediment in 

Needle Creek than upper Shinglemill Creek. Needle Creek flows 

slower and is also warmer than upper Shinglemill Creek, which could 

make isolating the effects of the sediment difficult.   



Clingers 

Clingers are existent in all of the orders like the Mayfly, Caddisfly, Truefly, 

and the Stonefly. Clingers are sensitive to the amount of sediment. This 

could explain the slightly lower amount of clingers in Needle Creek. 



Diptera (True Flies) 

The Diptera  were found in higher concentrations in Needle 

Creek. Diptera tend to like sediment. However, not all do. Some 

Diptera are tolerant to warmer temperatures too. Seeing as 

Needle Creek has warmer water temperature it is difficult to tell 

what is going on here. 



Ephemeroptera (Mayflies) 
There was a large difference between the number of species of Mayfly in 

upper Shinglemill Creek and the number of species of Mayfly in Needle 

Creek. In Shinglemill we were only able to find one species. In Needle Creek 

we found four different species of Mayfly. The Puget Sound Benthos website 

states that Mayfly may disappear when heavy metal concentrations are high 

while Caddisfies and Stoneflies are unaffected. We hypothesize that there 

could be heavy metal pollution running into upper Shinglemill Creek.   

 

Sean and Sam looked at the lands that drain into Needle Creek and 

Shinglemill Creeks to see if there were any differences in land use…..  





Shinglemill Watershed Boundaries 
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Needle Creek Drainage Catchment Area: Forest and Fields 



Upper Shinglemill Drainage Catchment: town, airport, roads 



INTERPRETATION OF RESULTS 

AND NEXT STEPS 
Sierra Richter 



• Overall Conclusion on the Experimental Question: 

 

   Experimental Question:  

Are sediments from eroding hillsides in Shinglemill Creek 

impacting the biological integrity of the creek? 

 

Conclusion: 

Neither tributary ranked in good or excellent condition. 

Upper Shinglemill had a higher overall score than 

Needle creek. It looks like sediment might be having 

some effect on producing lower scores in Needle Creek 

but this effect was not as strong as we had expected. 



• Overall Conclusion on the Exploratory Question: 

   Exploratory Question:  

    What types of invertebrates are we seeing in the 

samples and do these give us any clues about any other 

impacts affecting Shinglemill Creek? 

 

Conclusion: 

    Low mayfly richness seems to be the strongest factor in 

bringing down the B-IBI score for Upper Shinglemill 

Creek. Needle Creek does not have low mayfly diversity.  



Low Mayfly Diversity & Metal 

Pollution 

     Exploring the data turned up a result of low mayfly 

diversity in Upper Shinglemill (1 species) vs. Needle 

Creek (4 species).  

 

• One possibility for this trend, could be heavy metal 

pollution, as mayflies tend to be sensitive to heavy 

metals, while stoneflies and caddisflies are not.  

 

• Upper Shinglemill has more paved area than Needle 

Creek which could contribute heavy metals through 

stormwater run-off.  

“Mayflies may disappear when heavy metal concentrations are high while caddisflies and stoneflies are 

unaffected” –Puget Sound Stream Benthos: http://pugetsoundstreambenthos.org/About-BIBI.aspx 

http://pugetsoundstreambenthos.org/About-BIBI.aspx
http://pugetsoundstreambenthos.org/About-BIBI.aspx
http://pugetsoundstreambenthos.org/About-BIBI.aspx


Next Steps 
• Test Needle Creek again to see whether we get 

the same results as previous trials. 

 

• Turn samples in to a professional lab to get 
quantified and also to get their opinion on what 
may be impacting these tributaries. 

 

• Suggest that King County test for heavy metals in 
a variety of creeks on the island.  

 

• If there is a heavy metal problem how do we deal 
with it? Olivia and Nelson…… 

 





Rain Garden 


