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Chapter 2 

Landscape Awareness in New Brunswick 

Recent interpretations of human history suggest that change in a 
civilization’s fortunes is often related to environmental awareness, or a lack of it, 
leading to changes in the conditions that sustain that civilization.  In this 
chapter, we briefly trace the changes in landscape awareness in New Brunswick 
over time and identify how those changes affected the evolution of ecological 
classification in the province.  

Earliest Landscape Awareness 
Awareness of and respect for the variation of natural landscape in the Maritimes was a 

foundation of life among the aboriginal people who first inhabited the territory. They recognized 
how different landscapes provided a variety of food sources, and learned to predict the most 
likely habitats for wild game, fish, shellfish, and edible and medicinal plants. They secured 
cranberries for sustenance, sugar maple for sap, and sweet grass for ceremonies, knowing that 
cranberry, maple and sweet grass could be found in bog, hillside and marshland, respectively. 

A field ecologist observes and records the occurrence of plant 
species and ecosystem conditions, and keeps alive a tradition that is 
at least as old as human habitation in the Maritimes. 
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The major drainage systems of New Brunswick (the Miramichi, 
the Restigouche, the Saint John and other rivers) were well known 
and used as canoe routes by the Passamaquoddy, Mi’kmaq and 
Maliseet First Nations. Some of these watersheds became de facto 
loose territorial boundaries. The Maliseet tended to remain in the 
north and west, moving extensively along the Saint John and 
Tobique river systems, whereas the Passamaquoddy frequented the 
southwest coastline. The Mi’kmaq preferred the eastern lands and 
have divided the Maritimes into seven traditional districts based 
roughly upon watershed and other geographic considerations. 

The dominant North American culture customarily thinks of the 
‘march of scientific progress’ as a story of continuous advancement. 

However, losses of scientific 
knowledge have occurred.  For 
example, written history has recorded 
little about the many of the great 
travellers, innovators, and herbalists 
from the First Nations. Not only is it 
difficult to retrieve this kind of 
information, but basic facts about the 
traditional First Nations view of the 

land and its resources remain to be learned. Except individuals fully 
immersed in aboriginal language and culture, it is difficult to fully 
appreciate how traditional aboriginal people thought about their 
surroundings and the environment. Evidence of the store of practical 
knowledge they possessed comes to us in the well known stories of 
how aboriginal people taught early colonists from Europe to 
overcome the challenges of life in unfamiliar surroundings. Further 
striking differences in perspectives and knowledge go beyond these 
practical considerations to encompass foundational outlook and 
spiritual perspectives — perspectives that are beyond the scope of 
this book.  Today, many individuals are making efforts to learn and 
record for future generations the wisdom of the elders of the 
Maritime First Nations.  

First Europeans 
In the 1500s and early 1600s, European explorers made their 

first detailed investigations of what would later be called New 
Brunswick. In these excursions, they sought evidence of abundant 
natural resources that would ensure continued support from their 
royal benefactors back home. Louis Hébert, an apothecary from 

Members of the Maliseet First 
Nation at Kingsclear celebrating 
Corpus Christi Day, c. 1887. 
Photograph courtesy of the 
Provincial Archives of New 
Brunswick. 
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Paris who accompanied Champlain to the region in the early 1600s, 
investigated the lower Saint John River and made perhaps the first 
European reference to that valley’s rich growth of butternut, wild 
grape, beech and oak. The famous trader and explorer 
Nicolas Denys lived in the Bathurst area during the 
1680s and wrote lengthy descriptions of the trees and 
plants of coastal Acadia in his book on the natural history 
of North America. 

Until the 1800s, these and other European efforts at 
recounting the natural splendours of New Brunswick 
leaned heavily on the side of eclectic, if exuberant, 
annotations with little by way of systematic record 
keeping or ecological interpretation. In large part, they 
focused on the assessment of lumber, mineral, and 
wildlife resources for their economic potential. Indeed, 
New Brunswickers at the turn of the 19th century tended 
to regard the forests as a source of timber and quick wealth -- a fact 
not lost on the government official Moses Perley who, in his 1847 
Report on the Forest Trees of New Brunswick, deplored the “wanton 
and unprofitable waste and destruction” of red pine, caused by the 
“greediness and improvidence of the lumbermen.” Perley’s report 
was designed primarily to inform colonial settlers about the practical 
use of tree species. At the same time, it provided some anecdotal 
data on the distribution pattern of these species, occasionally noting 
their preferred habitat and growing conditions. It also revealed 
interesting tidbits not usually encountered in forestry reports, such 
as: “Cattle eat the leaves of the [white] ash greedily, but they are 
said to give a bad flavour to the butter.” 

It was not until the establishment of Kings College (now the 
University of New Brunswick) in 1829 that natural sciences achieved 
sufficient local respectability to encourage the tentative beginnings 
of rigorous plant collecting, 
geological observation, and analysis 
of the provincial landscape. 
Fieldwork associated with these 
and later 19th century studies 
involved the collection of data that 
subsequently formed the basis of 
New Brunswick’s ecological land 
classification system. 

The Royal seal of the colony of New 
Brunswick. Provincial Archives of 
New Brunswick. 

Kings College, c. 1900.  This 
structure is now the Old Arts 
Building on the campus of the 
University of New Brunswick in 
Fredericton. Photograph courtesy 
of the Provincial Archives of New 
Brunswick. 
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First Plant Collections 
The first person to initiate systematic plant collecting in New 

Brunswick was James Robb, a professor of Natural Science and 
Chemistry at Kings College. In 1838, Robb made a lengthy field trip 
up the Saint John, Tobique and Grande rivers, where he gathered a 
sizeable number of plant specimens. 

Robb’s successor at the college was Loring Bailey, a popular 
professor who later introduced electricity and the phonograph to 
Fredericton. In 1863, early in his Kings College career, Bailey took a 
canoe expedition up the Tobique and across the watershed divide to 
the Nepisiguit River to gather information on geology and botany. He 
noted how the vegetation changed as he ascended Sagamook 
Mountain but did not specifically attribute this phenomenon to the 
climatic and soil shifts associated with increased elevation. 

Bailey was only one of several early New Brunswick geologists 
to undertake plant collection in the mid-1800s as a sideline to their 
major scientific pursuit. Another was George Frederick Matthew, a 
Saint John customs collector who became one of the most noted 
geologists and fossil collectors of his day. 

Matthew assembled an herbarium of some 3000 plant species, 
and, in 1869, he wrote a significant paper on the arctic plants of 
New Brunswick, describing the connection between alpine plants in 
the mountains of New England and alpine vegetation along the 
Fundy coast of New Brunswick. He attributed the anomalous arctic 
populations in New Brunswick to the “cool vapor bath of sea fogs” 
from the Bay of Fundy that produced conditions more commonly 
associated with land situated several thousand metres above sea 
level. His prescient conclusions foreshadowed the subsequent 
delineation of New Brunswick’s Fundy Coast Ecoregion. 

Even as Matthew penned the finishing touches to his 1869 
paper, a self-taught botanist named Reverend James Fowler was 
hard at work compiling additional information on New Brunswick 
plant life. A native of Bass River in Kent County, Fowler taught 
science at the Fredericton Normal School, but devoted his spare 
time to plant collecting. He published the first extensive catalogue of 
New Brunswick plants in 1885, five years after leaving the province 
to instruct botany at Queen’s University in Ontario. 

Although Fowler took much of his collection with him, he left 
behind a small, but inspired, group of students who continued 
collecting around the province. The dedicated exertions of these and 
other New Brunswickers such as Philip Cox and George Hay, were 

James Robb, c. 1840.  
Photograph courtesy of the 
Harriet Irving Library Archives, 
University of New Brunswick . 

Loring W. Bailey, c. 1890.  
Photo courtesy of the Harriet 
Irving Library Archives, 
University of New Brunswick. 

George Frederick Matthew, c. 
1870.  Photo courtesy of the 
Harriet Irving Library Archives, 
University of New Brunswick. 
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much in keeping with the Victorian passion for amateur scientific 
outings that so characterized the leisured (and sometimes not so 
leisured) classes of the late 1800s. 

Beginnings of Ecology 
By the end of the 19th century, much had been accomplished 

by way of provincial plant collections and field observations. A 
general awareness existed of the diversity and distribution patterns 
of plants, and tentative efforts had been made, as with Matthew’s 
paper on arctic plants, to draw conclusions from localized 
observations. Yet no one had produced a broad provincial synthesis 
of the data or attempted to relate the ecological implications of 
plant assemblages and their associations with climate, soils, and 
geology. 

In fact, ecology as a formal academic discipline did not emerge 
in earnest until the turn of the 20th century in Germany. One of the 
first people to apply ecological principles to New Brunswick’s 
scientific arena was the scholar, botanist, naturalist and historian 
extraordinaire, William Francis Ganong. 

Ganong completed his Ph.D. at the University of Munich in 
1894 and went on to publish the first of his Contributions to the 
Ecological Plant Geography of New Brunswick. His 1903 paper on 
the ecology of salt marshes in the Bay of Fundy was remarkable for 
its day and, even now, is considered a classic by wetland ecologists. 
Ganong also authored a steady series of papers describing the 
natural history and landscape character of New Brunswick. 

Yet for all his monumental contribution to the natural and 
cultural history of the province (as one recent biographer so aptly 
wrote, “the man invites superlatives”). Ganong never actually placed 
the decades’ worth of plant collection and other data in a regional 
climatic context. He proposed instead a classification system 
defined by physiography and habitat, using soil and hydrology as the 
main criteria. 

Ganong thus travelled partway down the road towards the 
present ecological land classification system but became 
sidetracked, as it were, by alternate approaches and 
considerations... not to mention his other, equally valuable scientific 
and historical pursuits. 

Methods of quantitative ecology and ecological classification 
underwent considerable refinement in the first half of the 20th 
century, at least partly in recognition of the importance of natural 

Reverend James Fowler, c. 1890. 
Photo courtesy of the Harriet Irving 
Library Archives, University of New 
Brunswick. 

George Hay, ca 1890. Photo 
courtesy of the Harriet Irving 
Library Archives, University of New 
Brunswick. 
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resources to economic development. In 
particular, there were concerns about the 
increased demand for timber, its rapid rate of 
depletion, and the need to manage what was 
left. Scientists developed a number of forest-
based classification systems for North America 
that relied on combinations of climate, indicator 
plants species, and physiographic boundaries. 
These systems were designed less for biological 
conservation purposes than to establish a 
predictable basis for increasing the yields of 
commercially valuable plants and animals, as 
was already common practice in agriculture. 
     The most significant of these classification 
efforts in New Brunswick involved the work of a 
research scientist named Orrie L. Loucks who, in 
1962, published the definitive and catalytic 
report entitled A Forest Classification for the 
Maritime Provinces. Loucks’s system integrated 
a variety of criteria including forest cover, 

climate, landform, geology, and soils, and essentially it became the 
forerunner of the modern ecological land classification system for 
New Brunswick. He defined seven forest zones for the Maritimes 
and subdivided them into ecoregions and site districts. The 
boundaries of Loucks’s regions and districts in most cases closely 
parallel those of the ecoregions and ecodistricts described in this 
document. 

Ecological Land Classification Today 
The decades between the 1962 publication of Loucks’s report 

and the mid-1990s creation of New Brunswick’s Ecological Land 
Classification System (NBELC) saw several events that contributed 
to the development of New Brunswick’s present ELC framework. 

The Canada Land Inventory (CLI) of the 1960s and 1970s was 
a major exercise in data gathering, mapping, and interpretation of 
the potential uses of Canada’s rural landscapes. Interpretation 
categories included forestry, agriculture, recreation, and wildlife. The 
world’s first functional geographic information system (GIS) — a 
computer-based system for storing and handling maps and 
associated data — was developed for the CLI. 

The CLI was a precursor to the Canadian Ecological Land 

William Francis Ganong, c. 1890.  
Photo courtesy of the Harriet Irving 
Library Archives, University of New 
Brunswick. 

Orrie L. Loucks, in Fredericton, 
1956. Photograph courtesy of O.L. 
Loucks. 



Our Landscape Heritage  17 

Classification System 
(CELCS), which was devised 
in the 1970s. It integrated 
factors related to climate, 
terrain, soil, water, and 
wildlife habitat into a multi-
level framework. The intent 
of this federal and provincial 
initiative was to use the 
inventory for scientific 
research, sectoral reporting, 
land-use planning, resource 
management, and 
environmental education.  
The CELCS encompassed 
many ecological scales 
ranging from the very broad 
(such as the ecozone, which 
could span several 
provinces) to the very 
detailed (such as the 
ecoelement, which might be the size of a flower garden). It provided 
a uniform ecological approach to land classification and was 
adopted as the model for New Brunswick’s ecological land 
classification system in the 1990s. 

In the 1980s, the concept of an ecologically based forest site 
classification was emerging  among a diverse group of provincial 
and federal foresters, soil scientists, ecologists, and geologists. A 
number of projects were initiated to explore the relationship 
between ecosystem character and the growth of forest stands and 
trees. 

Of note was the novel approach to soil classification 
championed by A.A. (Art) Ruitenberg, a geologist with the New 
Brunswick Department of Natural Resources (DNR), and Herman 
vanGroenewoud, a research scientist with the Canadian Forest 
Service who, during his career, also pioneered advanced 
mathematically-based ecological data analysis techniques. The 
traditional approach to soil classification and mapping emphasized 
features of importance to agricultural potential, and gave little 
consideration to steep, swampy, and stony forested areas that make 
up so much of the non-agricultural land base. The Ruitenberg-

Herman vanGroenewoud in 1975.  
Photograph courtesy of the 
Canadian Forest Service.

Ecological map of New Brunswick 
(after Loucks 1962). Forest Zones 
are named for the forest 
composition of a ‘zonal site’, 
defined as a midslope southern 
aspect with deep soils of medium 
texture. 
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vanGroenewoud approach emphasized evaluation of 
nutrient sources inherent in the natural mix of rock 
fragments that make up the soil parent materials 
and was therefore well suited to the mapping of 
wildlands. 
     Ruitenberg demonstrated, promoted, and 
passionately defended, his understanding of the 
relationship between the chemical and physical 
composition of rocks that make up the soil, and 
relating these characteristics to ecosystem 
productivity and tree growth. The geological 
emphasis on soil assessment advanced by 
Ruitenberg was embraced by ecologists and 
foresters working in the field, and opened up 
extensive libraries of existing geological maps for use 
in forestry. It was found to be useful beyond 
predicting rates of tree growth. Ecologists noted that 

forest ecosystem species composition in New Brunswick were 
strongly related to soil type as described by the system.  

      During the 1990s, land classification broadened its narrow 
focus on timber and resource productivity to address non-forested 
ecosystems such as wetlands, as well as biological diversity and 
land-use issues. 

Framework of the Present Ecological Land 
Classification 

The NBELC described in this book is a refinement and an 
expansion of diverse ecosystem mapping and description projects 
which were dovetailed into a working prototype in 1994. This work 
was expanded in a 1996 draft report prepared by DNR; it is entitled 
An Ecological Land Classification System for New Brunswick. The 
document defines the ecoregion, ecodistrict, and ecosite levels 
based on the methods and terminology recommended by the 
Canadian Committee on Ecological Land Classification.  

To date, the NBELC and its precursors have been used in 
protected areas planning to characterize representative landscape 
types and to locate rare forest types and other distinctive habitats 
that may require special management or protection. In forest 
management, they have been used to predict stand growth, to 
predict vegetation response to disturbance, in planning forest 
management that addresses biodiversity concerns, and to facilitate 

A.A. “Art” Ruitenberg in 1981..  
Photo courtesy of A.A. Ruitenberg . 
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timber inventory. 
The delineation process for the NBELC involved studying New 

Brunswick’s range of variation in climate, landform, geology, 
hydrology and soils, and correlating these data with the distribution 
of plants, plant communities and, to a lesser degree, animals. 
Ecological units are delineated from the top down, beginning at the 
ecoregion scale and proceeding down to ecosection. 

NBELC Classification Levels 
Ecoregions are defined primarily by climate, as shaped by major 

landforms, latitude, elevation, marine influences, and broad aspect 
(see Chapter 6). Ecodistricts conform to major breaks in 
predominant rock type, glacial deposit type, relief, or elevation. They 
in turn are subdivided into ecosections by being split into terrain 
roughness categories. 

The delineation at each level has been validated or refined 
using information on the geographic distribution patterns of 
indicator plant species, forest stand types, wetlands or wetland 
types, or trees species. 

Ecoelements describe a fine scale (generally less than 5 ha) 
topographic, geological, and soil environment for which the 
predominant vegetation type is predictable from the study of 
regional patterns (see Appendix I). Soil moisture regime, soil nutrient 

Lev e l s ,  c r i ter i a ,  b i ol ogi ca l 
indicators, and sources of data for 
the New Brunswick Ecological Land 
Classification System. 

Level of 
Classification 

Criteria Biological 
Indicators 

Sources of Data 

Ecoregion Macroclimate as shaped 
by elevation, broad scale 
aspect, proximity to marine 
climatic influences  

Proportions of needle-
leaved and broad-
leaved forest on 
reference sites 

Regional sources of climatic data 
(Dzikowski et al., 1984) 
Topographic maps (1:500,000 scale)
Data describing marine climatic 
effects 

Ecodistrict Geomorphology and 
geology 
 

Tree species 
composition on 
reference sites 

Topographic maps (1:250,000 scale) 
Physiographic regions (Bostok 1970)
Forest Soils of New Brunswick 
(Colpitts et al. 1995) 
 

Ecosection Landforms; patterns of 
branching of watercourses; 
type of glacial deposit 

Pattern and extent of 
plant associations 

Topographic maps (1:250,000 scale)  
Forest Soils of New Brunswick 
(Colpitts et al. 1995) 

Ecosite Topoclimate; type of soil 
deposit 

Plant species 
composition 

Topographic maps (1:50,000 scale) 
and orthophotos (1:10,000 scale) 
Forest Soils of New Brunswick 
(Colpitts et al. 1995) 
 

Ecoelement Microclimate; soil moisture, 
and nutrients  

Plant indicators of 
microclimate, moisture, 
and nutrient regime 

Ground reconnaissance; very 
detailed aerial photography; high-
resolution digital elevation data 

 

 



20 Chapter 2: Landscape Awareness in New Brunswick 

 

 

regime, and microclimate are the defining criteria of ecoelements. Field 
keys employing soil and plant indicators have also been developed. 
Many ecoelement types are familiar to casual observers, such as sugar 
maple ridges, spruce-dominated flats or valleys, and black spruce 
swamps and bogs. Ecosites are localized groupings of ecoelements 
outlined at a broader mapping scale. Often there is more than one 
ecoelement in an area mapped as a single ecosite. In these cases 
ecosites are named for the predominant ecoelement  within the 
mapped area. 

Field ecologists  mapped the ecosites of New Brunswick using 
computer-based data analysis, supplemented by the judgement 
acquired through previous field work, as follows. Each of the roughly 
one million stands in the DNR Forest Development Survey was 
classified into one of eight forest types according to the main tree 
species or species group it contained. The forest types included black 
spruce, jack pine, other pine, mixed spruce-fir, pure balsam fir, mixed 
coniferous and tolerant hardwood, eastern white cedar, and pure 
tolerant hardwood. 

The field ecologists then used computers to associate each stand 
with its corresponding ecoregion, ecodistrict, and ecosection, plus its 
soil type, elevation class, and slope class from other maps. This 
formidable task was made manageable by specialized, powerful map-
handling computer software (geographic information systems). 

These stand-soil-topographic data were then analyzed with 
ecological data analysis software to evaluate how enduring features 
correspond with the patterns of natural forest vegetation in each 
ecosection. Guided by this analysis and by field experience, the 
ecologists then classified the many hundreds of possible combinations 
of soil, geology, and topography into a smaller number of  ecosites, 
based on the similarity of their enduring features and the best fit of the 
enduring features with vegetation. Ecosite maps are the end product of 
this process. 

Conclusion 
In this chapter we have briefly introduced the best known 

contributors to the knowledge of our landscape heritage, and in so 
doing we have shown the path from the early natural historians and 
naturalists to the present NBELCS. In Chapter 3, we will begin an 
examination of the enduring features of the ecosystem (geology, 
topography, climate and soil) that underlie and explain much about the 
character and species composition of ecosystems in New Brunswick. 
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