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Take Care of the Zeros and the 
Numbers Will Take Care of  
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Provide insight into how modern computer 

systems can help biologists improve the way 

that they manage their data and in doing so 

advance the quality of their research. 
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> select * from bsc; 

 site | taxon | counted  
------+-------+--------- 
    1 |     2 |       1 
    3 |     2 |       4 
    4 |     4 |       2 

> select taxon, sum(counted) as counted 
from bsc group by taxon; 

 taxon | counted  ** correct result? 
-------+--------- 
     2 |       5 
     4 |       2 

> select taxon, round(avg(counted),2) as counted 
from bsc group by taxon; 

 taxon | counted  ** incorrect result! 
-------+--------- 
     2 |    5.00 
     4 |    2.00 

> select * from sites; 

 site             ** collection metadata 
------ 
    1 
    2  

... same for taxa 
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> select select taxon, round(avg(counted),2) 
from (  
select md.site, md.taxon,  
   coalesce(bsc.counted,0) as counted 
  from bsc  
   right outer join 
    (select * from sites, taxa) md 
   on bsc.site=md.site and bsc.taxon=md.taxon 
) bsc_view 
group by taxon order by 1; 
 taxon | counted  ** correct result! 
-------+--------- 
     1 |    0.00 
     2 |    1.25 
     3 |    0.00 
     4 |    0.50 
     5 |    0.00 
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> x<-data.frame( 
+   site=c('s1','s3','s4'), 
+   taxon=c('t2','t2','t4'),   
+   count=c(1,4,2), 
+   stringsAsFactors=FALSE) 
> x 
  site taxon count 
1   s1    t2     1 
2   s3    t2     4 
3   s4    t4     2 
>  
> tapply(x$count,list(x$taxon),mean) 

 t2  t4 ** incorrect result! 
2.5 2.0  
>  
> sites<-c('s1','s2','s3','s4') 
> taxa<-c('t1','t2','t3','t4','t5') 
>  
> x2<-data.frame( 
+   cbind( 
+     site=rep(sites,each=length(taxa)), 
+     taxon=rep(taxa,length(sites)), 
+     count=0), 
+   stringsAsFactors=FALSE) 
>  

>x2[match(paste(x$site, '-',x$taxon), 
          paste(x2$site,'-',x2$taxon)), 
    'count']<-x$count  
> x2 
   site taxon count 
1    s1    t1     0 
2    s1    t2     1 
3    s1    t3     0 
… 
12   s3    t2     4 
… 
19   s4    t4     2 
20   s4    t5     0 
>  
>  tapply(as.numeric(x2$count),list

(x2$taxon),mean) 

  t1   t2   t3   t4   t5 ** correct result! 
0.00 1.25 0.00 0.50 0.00  
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OTN Canada - Understanding Species Movements, Interactions, and 
Environmental Variability Across Canada’s Three Oceans (NSERC/SSHRC) 

POKM – Platform for Ocean Knowledge Management (CANARIE) 
POST – Pacific Ocean Shelf Tracking (CoML) 

Neptune - North-East Pacific Time-series Undersea Network Experiments (CFI) 
CHONe – Canadian Healthy Ocean Network (NSERC) 

FSRS – Fishermen and Scientist Research Society (NSERC) 
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