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Figure 7. Total sequences and number of BINs generated from each of the 43 parks; grey text indicates 2012/2013 sampling (*repeated parks).  
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When analyzing all CNP Malaise Programs from 
2012-2014, the number of BINs detected in 
each park was strongly influenced by sample 
size (Figure 8, R2 = 0.6873, p<0.05). With 29K 
specimens analyzed, Thousand Islands National 
Park displayed the highest BIN count (N = 3795), 
while Auyuittuq National Park captured less 
than 100 BINs from 727 specimens. 

Of the 36K BINs captured, more than half were 
unique to a single collection site; i.e. 21,072 
BINs occurred in only one of the 43 parks. The 
number of BINs unique to each park varied 
(Figure 9). Thousand Islands National Park 
exhibited the highest count of unique BINs with 
35% of its BINs being unique to the site (1851 
BINs of 5244). Despite having lower BIN counts, 
northern parks exhibited fairly average ratios of 
unique BINs to BINs captured (for example, 

Auyuittuq 23%, Sirmilik 23%, Kluane 27%, and 
Nahanni 28%). Grasslands had the highest 
proportion of unique BINs with 51% of its BINs 
being unique. In contrast, Fundy National Park, 
with 203 unique BINs, had the lowest ratio of 
unique BINs to BINs captured, only 13%. Insular 
parks, such as Sable Island and Gwaii Haanas, 
also displayed high percentages of unique BINs. 
This indicates considerably high diversity 
despite the perception of low diversity given 
current sampling efforts.  

The similarity in species composition between 
parks showed marked variation (Figure 10). For 
example, Gros Morne and Terra Nova National 
Parks – 301km apart – shared the highest 
proportion of BINs (938 shared species), with a 
Chao’s Sorenson Similarity index (Chao et al., 
2005) of 0.39.
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Figure 8. Regression analysis examining the relationship between the number of barcoded 
specimens and number of BINs (BINs = 0.1187(Specimens) + 243.18). 
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2014 RESULTS – QUTTINIRPAAQ NATIONAL PARK 

 
Two Malaise traps were deployed in wetland 

habitats at Quttinirpaaq Nahanni National Park; 

one by Lake Hazen (81.83202N 71.32587W, 

182m ASL) and another at Tanquary Fiord 

(81.4017N 76.8734W, 16.5m ASL). These traps 

collected arthropods weekly from June 26th to 

July 31st 2014. Ten Malaise trap samples were 

analyzed which contained a total of 9297 

specimens and a barcode recovery rate of 

97.6% was observed (Appendix 1-3). The vast  

majority of specimens were flies (Diptera), 

followed in abundance by spiders (Araneae), 

mites (Acari), bees, ants and wasps 

(Hymenoptera), and moths and butterflies 

(Lepidoptera) (Figure 16). A total of 183 BINs 

were observed and the Chao species estimate 

suggests that approximately 238 BINs are 

present in the park and could be collected with 

this method if sampling effort was extended 

(Chao et al., 2005; Figure 17). 

In total, 80 arthropod species were named, 

representing 47% of the BINs from the park 

(Appendix 3). 99% of BINs were assigned at 

least to family, and 83% of the BINs were 

assigned to a genus. Specimens collected from 

Quttinirpaaq represent 28 different families and 

61 genera. Appendix 4 provides a complete list 

of specimens with available taxonomy and 

collection information. It is important to 

emphasize that it will be possible to identify 

many of the taxa which currently lack a species 

name as the barcode reference library becomes 

more complete. 

(A) 

 

(B) 

 

Figure 16. Taxonomic breakdown of (A) 9297 total specimens and (B) 183 total BINs collected by Malaise traps 

at Quttinirpaaq National Park in 2014. 
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The pattern of relative species abundance is 

quite typical, with a few species represented by 

many individuals (16 species with >100 

individuals) – including 2474 individuals of a 

species of non-biting midge (Diptera: 

Chironomidae) – and a large number of species  

 

with few individuals (47 singletons; Figure 18). 

Species richness extrapolation using the 

lognormal species abundance distribution 

suggests that 268 BINs exist in the park 

(Preston, 1962).  

 

 

Figure 17. BIN 

accumulation curve for all 

specimens collected by the 

Malaise traps at 

Quttinirpaaq National Park 

in 2014. 
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Figure 18. Lognormal 
species abundance curve, 

showing the total BINs 
within each log 2 

abundance frequency 
interval (Preston, 1962).  
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Table 1. Similarity indices between 11 northern parks. Quttinirpaaq values are highlighted in blue; red 
text indicates lowest value, while green text indicates highest value. 

 
AUL AUY IVV KLU NAH QUT SIR TOR TUK VUN WAP 

AUL                       

AUY 0.055 
          

IVV 0.075 0.036 
         

KLU 0.010 0.009 0.128 
        

NAH 0.012 0.009 0.141 0.227 
       

QUT 0.273 0.169 0.054 0.008 0.009 
      

SIR 0.348 0.133 0.055 0.007 0.012 0.307 
     

TOR 0.023 0.038 0.131 0.161 0.142 0.033 0.032 
    

TUK 0.090 0.087 0.053 0.031 0.039 0.101 0.070 0.110 
   

VUN 0.050 0.029 0.206 0.109 0.139 0.039 0.052 0.132 0.082 
  

WAP 0.045 0.012 0.143 0.103 0.165 0.026 0.035 0.167 0.077 0.118 
  

 

When comparing the BINs collected in 

Quttinirpaaq with those collected in other 

northern national parks, Quttinirpaaq shares 

the most species with Sirmilik (N = 46) with a 

similarity index of 0.307 (Table 1). 
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APPENDICES 

Appendix 1. Neighbour-joining tree of 

representative specimens from each BIN 

collected by the Malaise traps deployed at 

Quttinirpaaq National Park in 2014 (colourized 

based on Taxonomic Order). 

Appendix 2. Image library of 183 BIN 

representatives collected in Quttinirpaaq 

National Park (in alignment with Appendix 1). 

Appendix 3. Taxonomy report for Quttinirpaaq 

National Park. 

Appendix 4. Complete data spreadsheet of all 

specimens collected from Quttinirpaaq National 

Park with available taxonomy and collection 

information. 
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