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Assessing creek habitat health

Project Overview
 We began formal ecological monitoring of sections of the lower Ancaster 
Creek. This was done to promote enhancements to the McMaster Corridor, as 
well as evaluate the impacts of the newly created riparian zone in the Universi-
ty’s parking lot M. The Ancaster Creek watershed incorporates four designated 
environmentally sensitive areas including Dundas Valley and Cootes Paradise. 
Ancaster Creek is an essential element of the “McMaster Corridor” that connects 
Dundas Valley to Cootes Paradise. Following the restoration projects at lot M 
the collected baseline data set will enable changes and tracking of water quality, 
aquatic life in the creek, and terrestrial life along its banks. Additionally, it will allow 
engagement and experiential opportunities with interested community members. 
It is critical to establish baseline ecological data for this series of restoration proj-
ects as a way to evaluate changes in biodiversity and to encourage other resto-
ration efforts.
 This project monitored 5 sites along Ancaster Creek for the full range of sam-
pling methods and 11 sites along Ancaster Creek and its confluences for water 
quality sampling. Sampling methods conducted include; small mammal trapping 
(using sherman traps), plant sampling (through collection of species), tree cen-
susing, fish sampling (through backpack electrofishing and minnow trapping), bird 
sampling (through visual and audio identification), reptile sampling (through snake 
pads), amphibian sampling (through visual identification), benthic sampling (kick 
and sweep OBBN method), crustacean sampling (through minnow traps), inverte-
brate sampling (using malaise nets and pitfall traps), and water quality sampling 
(using a YSI, fluorometer/turbidimeter, and colorimeter).

Purpose
Ancaster creek is a coldwater creek located in South-
ern Ontario located within the Spencer Creek water-
shed. It is the only coldwater creek in this watershed 
with its headwaters located on the tablelands south 
of Ancaster village. It flows through urban areas with 
alterations made to its stream channel in order to ac-
commodate recreational, and development needs.
This area is considered an environmentally signifi-
cant area and is the focus of many restoration and 
conservation efforts. In this presentation we hope to 
share our current data on the health and biodiversity 
of this creek using fish as a biointegrity index along 
with in-field water quality data.

Methods
Five of the six 100 meter sites were fully sur-
veyed once over the course of the 2015 season 
and twice over the course of the 2016 season.
The Hamilton Conservation Authority performed 
the electrofishing with the aid of research assis-
tants. Standard electrofishing gear was used and 
all safety measures were taken for both the crew 
and fish involved. Collected fish were measured, 
weighed and released. A sample of each new 
species was fixed in formalin then preserved in 
ethanol.

Site Overview

Future Steps
1. That this research continues over the span of the next few years until a 

complete species list has been formed, creating a significant baseline. 
2. After a full species list has been documented, a follow up project should be 

ran every five years, to document any species deviation from the baseline.
3. This project may serve as monitoring for the “Lot M” restoration project and 

bioswale installation. 
4. This project may serve as key information in the formation of a McMaster 

Marsh in the lot M area.
5. This data will be open to the public and may be used in local conservation 

efforts as well as any other future research in the area.

Results
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In 2015, five sites (S1,S2,S3,S4,S6) were 
sampled once a week using in-field water 
quality equipment whereas in 2016, 8 sites 
(S1,S2,S3,S4,S5,S6,CD,CDS) were sampled 
weekly and an additional 3 sites (CA,CS & CM) 
every other week. Field water quality equipment 
consisted of the YSI (model 556 MS) and the 
Turner AquaFluor fluorometer/turbidity meter. 
The YSI was used to measure conductivity (us/
cm2), dissolved oxygen (DO%), pH, and tem-
perature (Co) while the fluorometer/turbidity me-
ter was used to compare chlorophyll levels to S1 
and measure each site’s turbidity.

Water Quality
Figure 2: Electrofishing at site 3 with the Hamilton Conser-
vation Authority.

Figure 3: In-site testing water at site 1 using a Turner 
AquaFluro fluorometer/turbidity meter.

Figure 1: A picture of Ancaster Creek during early 
spring looking upstream at site 6.

Figure 4: Unknown Lamprey ammocoete (Ichthyo-
myzon fossor or Petromyzon marinus), Site 3, June 
13, 2016

Figure 5: Northern Pike (Esox lucius), Site 3, June 
13, 2016

Figure 6: Chinook Salmon (Oncorhynchus tshawyts-
cha), Site 3, June 13, 2016

11 sites were chosen for water 
quality testing to sample differ-
ent areas of the creek that have 
different impacts depending on 
location. 5 sites were chosen for 
continuous testing for the rest 
of our sampling methods, these 
showcase different human im-
pact levels on the surrounding 
creek area as well as different 
habitat types.

Figure 7: Depicted is the average dissolved ox-
ygen percentage of all weeks over the course 
of the 2016 season for Ancaster Creek.  These 
box and whisker plots show a slight increase in 
dissolved oxygen percentage as you move up-
stream from site 1 towards site 6. Site CD was 
an outlier that had the lowest dissolved oxygen 
percentage, which supports field observations 
of stagnant water and algal growth. The first six 
weeks of data were removed due to faulty equip-
ment.

Figure 8: Depicted is the average pH of all sites 
every week for the 2016 season. These box and 
whisker plots show a decreasing pH over the 
course of the 2016 season for Ancaster Creek.

Figure 9: Depicted is the average temperature of 
all sites every week for the 2016 season. These 
box and whisker plots show an increasing trend 
of the temperature of Ancaster creek over the 
course of the summer season.

Figure 10: Depicted is the average dissolved ox-
ygen percentage of all sites every week for the 
2016 season. These box and whisker plots show 
no apparent trend, but do show an overall av-
erage dissolved oxygen percentage in the 90’s. 
The first six weeks of data were removed due to 
faulty equipment.

Figure 11: Depicted is the average pH of all 
weeks for the 2016 season for every field site. 
These box and whisker plots show a slight in-
crease in pH on average from the sites as you 
moved upstream from site 1. Site CD was an out-
lier site due to it being a human impacted drain 
outflow.

Figure 12: Depicted is the average temperature 
of all weeks for the 2016 season for every site. 
These box and whisker plots show on average 
temperature increased as you went upstream 
from site 1 to site 6. Site CD remained the outli-
er and was colder than all other sites, which was 
consistent with field observations

Water Quality Analysis

Fish Analysis
Ancaster Creek

Sites 1 2 3 4 6
Average SD Average SD Average SD Average SD Average SD

Total Number Natives 6z 1.41 8.5z 0.71 9z 1.41 8z 0 5.5z 0.71
Presence of Brook Trout 0y 0 0y 0 0y 0 0y 0 0y 0
Percentage Intolerant 0z 0 5.76x 2.13 0.54z 0.76 1.09z 0.65 0z 0
Species Richness 6yx 1.41 9.5zy 0.71 11.5z 0.71 9.5zy 0.71 5.5x 0.71
Species Diversity 1.64z 0 1.71z 2.35 1.72z 0.76 1.6z 0.1 1.37z 0

Table 1: Different indices tested at each of the 5 sites using data collected from electrofish-
ing rounds. Within each index, average values that are followed with the same letter are 
not significantly different from each other (P > 0.05). Species diversity index used was the 
Shannon-Wiener diversity index.

• Species richness and percentage of intolerant fish species were found to be different be-
tween sites. Species richness increased from site 1 to site 3 and then decreased to site 6. 
The highest percentage of intolerant species were found at site 2. This has conservation 
implications as sites 3 and 2 are in highly urban areas. Site 2 is around many McMaster 
lead conservation efforts including the Lot M buffer and the proposed McMarsh.

• There were no significant differences between sites for species diversity, and number of 
native species.

• No brook trout (Salvelinus fontinalis) were caught at any of the sites. Brook trout was in-
cluded because this species is frequently used as water quality and stream habitat indica-
tor with greater abundance being an indicator for better water.

Figure 13: A satellite view map of all the sites along Ancaster Creek

Figure 13: A picture of Ancaster Creek at Site 6
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