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The Trajectory of the project….

1. Mathematician and Physicist
2. Educator, Principal 
3. Scientist and Scholar, Botanist
4. Superintendent of Nova Scotia 

Schools (1891-1926)
5. Public Servant
6. Visionary

Alexander MacKay
(1845-1926)
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Phenology: 

Seasonal Timings

1. MacKay’s schools and 
their students collected 
data on first flowering 
of plants, and when 
common (as well as 
other seasonal –
phenological – data. 

2. Motives were two-fold: 
education, and love of 
place. 

3. Reports were 
summarized regionally 
by colleagues of 
MacKay and published 
annually.



“Flowering Phenochrons”

1. Mayflower
2. Strawberry
3. Apple
4. Lilac
5. Blackberry

Five species chosen by MacKay in 1901:

Ten regions chosen by MacKay:

1. Called “Phenochrons”
2. Roughly aligning with 

administrative boundaries.





• We decided to 
focus on 5 species 
that were chosen 
by Alexander 
Mackay. 

• Inspired by Edward 
Tufte, we replicated 
his original graph 
over 22 years. 









Mayflower Strawberry Apple ...

Region 1 93 121 146 ...

Region 2 96 120 96 ...

Region 3 122 148 ...

Region 4 94 123 149 ...
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The Upshot: Climate Change has Species on the Move

Temporally, as

we see here at

left:

or

physically.

A paper from last

month in Science

shows that we've 

merely uncovered 

the obvious:



The Upshot: Climate Change has Species on the Move

B. R. Scheffers et al. The broad footprint of climate change: from genes to biomes to people; Science 354, Nov. 2016.
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A Thousand Eyes: Citizen Science

Trophic mis-match is a problem when species move – prey isn't there when

preditors arrive;  pollinators aren't around when plants flower; etc.



Future Work: where do WE move from here?

1. We'd like to develop the software to make this analysis easier;

we've been using lisp, R, GIS software, and Mathematica, and 

we want to migrate entirely to R. 



Future Work: where do WE move from here?

1. We'd like to develop the software to make this analysis easier;

we've been using lisp, R, GIS software, and Mathematica, and 

we want to migrate entirely to R. 

2. We want to use that software to increase the number of variables

we include in our study;



Future Work: where do WE move from here?

1. We'd like to develop the software to make this analysis easier;

we've been using lisp, R, GIS software, and Mathematica, and 

we want to migrate entirely to R. 

2. We want to use that software to increase the number of variables

we include in our study;

3. We should revisit the original data, rather than the summary 

data, to test and refine our model; also compare to others' FAT 

data.



Future Work: where do WE move from here?

1. We'd like to develop the software to make this analysis easier;

we've been using lisp, R, GIS software, and Mathematica, and 

we want to migrate entirely to R. 

2. We want to use that software to increase the number of variables

we include in our study; 

3. We should revisit the original data, rather than the summary 

data, to test and refine our model; also compare to others' FAT 

data.

4. We should incorporate more climatic factors (e.g. precipitation) to

make our models better, and more realistic;



Future Work: where do WE move from here?

1. We'd like to develop the software to make this analysis easier;

we've been using lisp, R, GIS software, and Mathematica, and 

we want to migrate entirely to R. 

2. We want to use that software to increase the number of variables

we include in our study;

3. We should revisit the original data, rather than the summary 

data, to test and refine our model; also compare to others' FAT 

data.

4. We should incorporate more climatic factors (e.g. precipitation) to

make our models better, and more realistic;

5. Nonetheless, we feel that we're done well with our model, so far,

and look forward to pushing it further, and exploring implications.

We have enjoyed replicating MacKay's graphics, fleshing out his

analysis, and we will continue to seek to bring to flower the work  

he began over 100 years ago. 



Thanks from the Turban Gang!


