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VI. PLANT GEOGRAPHY OR EVERY PLANT IS A NATIVE SONIEWHERE (WELL ALMOST!) 

Plant geography--the study of where plants live and how they came to be there--is one of the most fascinating 

aspects of botany. It is also one of the most controversial, with evidence flying in all directions and sometimes 

more manufactured than actual. 

The statement that every plant is a native somewhere is obvious when you think about it--plants we grow must have 

had a natural origin at someplace and some time. The only exception is those cultivars and hybrids which have 

originated in man-created environments. Before we launch into some of the fascinating aspects of tracing 

distribution and origin, a few terms dealing with origin should be explained. 

Native or indigenous. These terms are interchangeable and mean that the plant occurs naturally in some area 

without man's intervention. How it came to grow there to begin with is, of course, another matter. 

Endemic. Plants endemic to an area are found there and only there. The term may be applied to a tiny area, or to a 

whole continent. Obviously, the narrower or smaller the area, the more specialized an endemic is. 

Introduced. Used generally to refer to plants brought in by man from some other area. Many introductions are 

deliberate--for specific economic purposes, or for pleasures of the garden; others have been accidental--seeds 

clinging to clothes or embedded in mud, for example. 

Alien. Another term for plants that occur where they really don't belong because they've been introduced from some 

other part of the world by man. This term emphasizes the inappropriateness of such plants. 

Naturalized. Plants that grow so well they appear to be native, but in fact have originated from somewhere else and 

were somehow brought in by man. In California, most of our grassland grasses are naturalized, not native. 

Weed. This term is worthy of a whole dissertation by itself. Suffice it to say that weeds usually are "pioneer" plants 

which move into newly cleared land (plowed fields, roadsides, and roadcuts, gardens) and flourish there by their 

rapid growth, prolific reproduction, etc. Many, but not all weeds, are introduced from somewhere else. 

Ruderal. An introduced plant that follows cultivated lands and farmed areas. In California's Central Valley, the 

midwestern sunflower (Helianthus annuus) is a common ruderal. 

Rare. A plant whose distribution is either very limited, or occurs only sporadically over its range. Some plants are 

restricted to one or two populations, while others have a broad range but with tiny populations. 

Exotic. This term is used in varied ways. To some, exotic means plants that do not grow well under the natural 

climatic conditions of a particular area--they need special care or specially constructed houses. To others, exotic can 

mean a plant with extraordinary characteristics—as unusually large flowers, bizarre colors, etc. To still others, 

exotics are plants from anywhere else but the place being talked about. 

Escapes. Escaped plants are alien, introduced, or exotic plants (take your pick) that have managed to leave the 

confines of the garden and now are establishing themselves in the "wild." Thus, they have escaped their garden 

boundaries. Many escapes only manage limited spread; when they spread everywhere, they become naturalized and 

are often considered "pernicious weeds. " 
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As you can see, considerable jargon has grown up to describe the plants that occur anywhere outside the intended 

ones selected for the garden or farm plot. 

If we now ask how we know the origins of the plants so that we can give them these labels, we need a bit of 

detective work. Here are some of the ideas applied to figuring out plant origin: 

• Plants resembling crop or garden plants (e.g., wild oats) usually have come along unbiddep with their 

desired counterpart. Thus, when oats were brought to California from Spain, the wild oats came along, too, and 

have managed to replace many of our native grasses as they became naturalized. 

• Most garden flowers and crop plants are NOT native to the area they're grown in. Often, their origins are 

obscure--especially in the case of crop plants--because they have been so altered by breeding. 

' Plants that have become thoroughly naturalized may sometimes be traced by careful inspection of records kept by 

seed companies, nurseries, arboretum introductions, etc. which may refer to the first introduction of the plant. 

• Plants that grow in the most specialized habitats--for example, serpentine soils, alpine fellfields, and salt 

marshes--are most likely to be native. Few "aliens" will have had time to evolve adaptations to such specialized 

circumstances. 

• Plants that live in the shade of forests or in high mountains are usually native. The more aggressive 

"weedy" plants prefer open habitats at low elevations. 

• Plants are likely to be native where there are many other species in the genus. Of course, this might not 

work with a genus which has really wide distribution, such as Euphorbia, Senecio, or Sedum. 

• Crop plants are likely to be native where the greatest number of cultivated varieties exists. For example, the 

potato (Solanum tuberosum), has numerous unusual and colorful varieties in the northern Andes of South America. 

• Languages of countries where economic plants were first domesticated may have a very old word for those 

plants, while languages from countries where the plants are of recent introduction may borrow the word from the 

country of origin. 

• Plants are likely to be native in an area where other species of the genus most closely resemble them. This 

is just common sense--the closest relatives are likely to have evolved in the same area. 

' In the case of crop plants, archaeological digs may unearth more primitive forrns of the crop in the area where the 

crop was first domesticated. One of the evidences that corn originated in the highlands of Mexico is that the most 

primitive corn pollen is found in lake deposits there. 

FACTORS AFFECTING PLANT DISTRIBUTIONS 

Once we know the origin or true homeland for plants, we've only begun to look at the puzzle of plant distribution. 

What we also want to know is how that group of plants came to be there, and how that relates to other members of its 

genus and family. In other words, why does the flora of New Zealand have such and such genera, while the flora of 

Australia may or may not have the same? Why do the closely related genera 
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Vancouveria and Epimedium occur on opposite shores of the Pacific? Why are rhododendrons widely distributed in 

the northern hemisphere, while heathers are mainly in the South Africa? For each puzzle, we search for a 

scientifically appropriate answer involving many factors. Here are some of the considerations: 

• The time of origin of the group in question. Cycads date back to the time of dinosaurs while orchids have 

appeared much more recently. Theoretically, all other things being equal, the older the group, the wider the 

distribution. Of course, other things are seldom equal! 

• The movement of the continents (according to continental drift and the spreading of the tectonic plates). 

This has only recently been given firm standing, but helps explain much. Groups that evolved before certain land 

masses- split apart should have a disjunct (separated) distribution. A common example given is for certain southern 

hemisphere families such as Proteaceae and Aizoaceae (iceplant family). This idea fits in neatly with the "time of 

origin" factor. 

The stability or changes in climate. As the continents have drifted, their climates have changed. In addition, other 

factors have changed parts of the world's climates over the past several million years--for example, some areas, such 

as California, have experienced a drying trend. Plants with adaptations close to a specialized climate may have died 

out when the climate changed, while generalists or plants with much variation may have had time to adapt. 

The extreme in the last example would be the fairly recent event of the Ice Ages, where continental glaciers covered 

vast areas, extincting plants and animals where they once lived. Such recent events help explain the odd distribution 

of vancouverias and epimediums alluded to earlier. There are many other examples of plants that once had a 

continuous distribution over North America, Asia, Europe, but now are disjointed or disjunct. Sometimes, there is a 

sort of "tripolar" pattern with species in eastern Asia (little glaciated), coastal California (not glaciated), and 

southeastern United States (not glaciated) as with the Saururaceae (the lizard tail family). 

Relict distributions usually represent a combination of the above factors where an evolutionarily old group has been 

separated into many populations by the drifting of continents, and then has been relegated to small areas by changes 

in climate. Often as climate changes, the newer evolutionary products outcompete the older flora except in small 

refuges where the climate or the habitat has changed the least. A good example of such distribution is the entire 

redwood family, Taxodiaceae, which today occurs in such widely separated places as Tasmania, California, 

the southeastern bayous, upland Mexico, and parts of Japan and China. The coast redwood only does well where it 

has a special combination of just the "right" factors: cool, mild climate with heavy winter rains and summer fogs. 

• Various bridges joining floras from two distant places. Such bridges might actually consist of a series of 

islands located close enough in a chain to allow island "hopping, " or it might take the form of a continuous sort of 

habitat/climatedown the spine of a long mountain chain. The latter helps explain distribution of castillejas (Indian 

paintbrushes) from North America all the way down to Costa Rica. Island hopping accounts for many similarities 

between the New Zealand and Pacific island floras (e.g., the genus Metrosideros, the genus Scaevola, etc.) 

Unfortunately, early plant geography was replete with nonexistent, hypothetical land bridges to explain many things 

that we can account for today by continental drift. 

• Dispersal mechanisms of the plants. Too often, this very important factor is not fully taken into account. 

Plants with poor long-range dispersal mechanisms can be expected to have rather limited distributions, especially if 

they are relatively recent on the evolutionary scene. An example might be the Tiburon mariposa, Calochortus 

tiburonensis, which is known only from Ring Mountain on the Tiburon Peninsula. It is likely this species has 

evolved relatively recently, and may not be particularly efficient at dispersal. On the other hand, plants with 

efficient long range dispersal (because of light spores, seeds that float on ocean waves, hairs attached to seeds, 
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berries whose seeds remain in bird crops for long periods, or barbs that attach to feathers and fur) are likely to be 

widely distributed, especially if they are ancient groups. Thus, ferns may have worldwide distribution (e.g., bracken 

fern, Pteridium aquilinum), and the vacciniums have spread all across the northern hemisphere as well as on to 

distant Pacific islands like Hawaii (berries carried by birds). In such schemes, the direction of ocean currents, bird 

migratory routes, the direction of tradewinds and even the jet stream become important in figuring possible 

mechanisms. One extreme example of long-range dispersal is between central Chile (with a Mediterranean climate) 

and coastal California, where species such as the coastal strawberry (Fragaria chiloensis) and red maids 

(Calandrinia spp.) are shared. 

• Adaptations to very highly specialized habitats. Often these habitats are widely separated, yet many plants 

or plant families are nearly universal in them. For example, salty soils favor the fan-lily Chenopodiaceae (goosefoot 

family), which has very wide distribution on them. Intervening habitats simply don't offer the right conditions for 

such "halophytic" plants. Of course, we need to explain how they came to have such wide dispersal--is it efficient 

long range seed dispersal, ancient evolution, or connecting bridges that since have disappeared? Probably it has 

mostly to do with wide dispersal of seeds in this case. 

Another example is the insectivorous plants that usually grow only in nitrogen-poor soils. Habitats which include 

such conditions are sphagnum bogs; ancient, heavily leached soils; and epiphytic niches in rainforests. The genus 

Drosera (sundew) has evolved into such habitats around the world, even though habitats may be widely separated. 

Evidently again, this is due to the light weight of the minute seeds which can be carried great distances by wind. 

Another aspect of distribution is the explanation of why some rare plants are so highly localized. Many of the same 

criteria may be applied to account for this: recent evolutionary development, poor long range dispersal, no 

connecting bridges, specialized habitat (including adaptation to a fairly recent set of climatic factors). Still, 

however, some of these distributions prove most puzzling. They are particularly important in light of the new thrust 

towardS protecting unique, rare, endangered and/or threatened species. We really need to know several things to 

make intelligent choices: 

1 . Is the plant new on the evolutionary scene (as new as a few centuries or decades even)? If so, perhaps its status 

as rare is simply because it hasn't been around very long. 

2. Is the plant one with the misfortune of being adapted to conditions where the greatest number of 

agriculturual/urban lands have been developed? If so, we need to set aside some places for the continued survival 

before the habitat is all used up. 

3. Is the plant so narrowly adapted that it cannot survive outside of its known habitat? Much has been made 

lately of preserving whole ecosystems intact in order to protect the place for such specialized plants and animals. 

4. If the plant does narrow adaptations, what are the factors in its special home which allow it to survive 

there and nowhere else? Sometimes, the factors seem obvious--plants that grow on serpentine, for example. Often 

enough, however, the full picture is much more complex. We know that many serpentine endemics will grow on 

perfectly normal soil as long as they don't have to compete with other more aggressive natives. Figuring out the 

factors affecting such distributions will continue to be one of the most challenging areas of plant 

geography/ecology. 


