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P R E FA C E  

Thes e  Guide l i ne s  are a rev i s io n o f  the " Out l i ne of 

Bio-phy s ical La nd Clas s i f icatio n - Guidel i ne s  for P i lot Studie s "  

dated Ju ne 19 6 7 .  

Thi s  report i s  a summary o f  the bas ic agreeme nt s  o n  

c las s if icat io n tech nique s a nd procedur e s  that have deve loped 

fol lowi ng meet i ngs i n  19 6 8  with parti c ipa nt s  i n  the B io -phy s ical 

La nd C l a s s i f icatio n P ilot Proj ects , a nd the meeti ng s  o f  the Sub­

committee o n  B io-phys ical La nd C la s s i f icat io n i n  Victoria a nd 

Wi nnipeg i n  19 6 7 , a nd at Laval U nivers ity Mo ntmore ncy Ce nter 

i n  19 6 9 . 

The pi lot s tudies u ndertake n dur i ng the summer s  o f  19 6 7  

a nd 1 9 6 8 provided the opportu nity to modi fy the 19 6 7  guide l i ne s  

o n  the bas is of exper ie nce i n  a variety of la ndscapes through-

out Ca nada . C l a s s i f icatio n sta ndard s for the des cr iptio n  of 

several bio-physical feature s have bee n left ope n f or the prese nt . .  

Nat io na l  guide l i ne s , or sta ndards that wi l l  mee t  regio na l  re­

quireme nt s , wi l l  have to be developed a s  the f ie ld program pro­

gre s se s . 

Ma ny perso ns have as s i sted i n  the preparatio n o f  these 

" Gu ide l i ne s " , a nd grateful tha nk s  are exte nded to a l l o f  them . 

v 



The maj or co ntr ibutors i n  the var iou s p i lot stud ie s are : * 

R .  C .  Kowa l l  a nd G . G .  Ru nka , 
Br it ish Co lumb ia P i lot Proj ec t .  

S .  C .  Z o lta i ,  Ma nitoba P i l ot Proj ec t .  

M .  Jurda nt , J .  C .  Dionne ,  V .  Gerad i n  a nd J .  Beaubie n, 
Quebec pi lot Pro j ec t .  

D .  Baj zak a nd K. S .  Bea nla nd s , 
Newfou ndla nd P i lot Proj ect . 

G.  K. Rutherford , M .  L .  Duke a nd P .  Harvey , 
Nova Scotia P i lot Pro j ect . 

A list of the Subcommittee members a nd repre se ntative s 

of re source age nc ie s  who have c o ntributed to the se Gu ide li ne s  

are a s  follows : 

Subcom mittee Membe r s  ( 1 9 6 7  Mee t i ng ,  Victor ia ) 

C .  S .  Brow n 

R .  M .  Bu lmer 

J .  G. Fyles 

J .  F .  Gaudet 

G. A. H i l l s  

W .  W .  Jef frey 

Ca nada La nd I nve ntory , 
Departme nt of Reg io nal 

Eco nomic Expa ns i o n  

Departme nt o f  La nds a nd 
Fore sts 

Departme nt of E nergy , 
Mi ne s  a nd Re source s 

Departme nt of 
Agriculture 

Departme nt of La nds a nd 
Forests 

Facu lty of Fore s try , 
U niver s ity of Br it ish 
Columbia 

Ottawa , O nt o  

Truro , Nova Scotia 

ottawa , O nt o  

Charlotte tow n, 
Pri nce Edward I s la nd 

Map le , O ntar io 

Va ncouver ,  B . C .  

* See Progres s  Report , Bio-phy s ic a l  La nd C la s s i f ication P i lot 
Proj ec ts , Ca nada La nd I nve ntory , ARDA , Apr i l  1 9 6 8 .  
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A .  Kabzems 

D .  S .  Lacate 

A .  Leahey 

R .  J .  McC orma ck 

J .  K .  Nay smith 

N .  S .  Novakowski 
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GUIDELINES FOR SIO-PHYSICAL LAND CLASSIFICATION 

For C l a s s i f icat io n of Forest La nd 

a nd As soc iated Wildla nd s  

I .  I NTROD UCTI O N  

The terms o f  refere nce o f  the Subcommittee o n  Bio­

phys ical La nd C l a s s i ficat io n are : 

( l ) To exami ne a nd review systems of la nd c l a s s ificatio n 

deve loped a nd used at nationa l  a nd regio na l  leve ls .  

( 2 ) To pres e nt recomme ndatio ns to the Natio na l  Co mmittee 

o n  Forest La nd co ncer ni ng a su itable phys ical l a nd 

c las s i f i catio n, of a reco nna is sa nce nature , that 

wi l l  provide a base from which l a nd s  ca n be c l a s s i ­

f i ed a s  t o  the ir use for Fore stry , Agr i culture , 

Recreatio n, Wi ldlife a nd Water Yields . 

At rece nt work shop meet i ngs it wa s co nc luded that the 

term "Wildl a nd s " was sub j ect to mis i nterpretatio n both from 

admi nis trat ive a nd tech ni ca l  poi nt s  of view . I t  was suggested 

that the term "Bio-phys ical La nd C la s s i f icat io n" be adopted i n  

p lace o f  the term "Wi ld la nd C l a s s i f icatio n". 

The proposed Bio-phys ical La nd C la s s i ficat i o n ,  primarily 

of a rec o nna is sa nce nature , wi l l  i nitia l ly be applied a nd tested 

i n  large , u nsettled area s of forest a nd a s sociated "wildl a nds ". 

These are the areas i n  Ca nada i n  which very l ittle ba s ic ecolog­

ical k nowledge i s  ava i lable . Ma ny s i ng le-resource studies or 

surveys may have bee n completed i n  these are a s  but overal l la nd 

resource s urveys have not bee n attempted . 
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D i s cu s s io ns at subcommittee meeti ngs have led to the 

ge neral agreeme nt that a l a nd c l a s s if icat io n that beg i ns with 

a broad area l  appraisal of l a nd resources a nd provides a sum­

mary of data that sets the s tage for more det a i led work o n  

tho se areas that warr a nt c lo ser atte nt io n, i s  the most rea so n­

able a nd practical o ne to pur sue i n  a cou ntry a s  l arge a s  Ca nada . 

Although emphas i s  throughout the Guide l i nes i s  placed 

o n  la nd patter ns a nd group i ngs of characteri st i c s  for broad la nd 

pla nni ng , it i s  c lear that more deta i led mappi ng a nd de s cr ip­

tio ns ca n be u ndertake n, whe n a nd if neces sary , u s i ng the i nfor­

matio n  i ncluded i n  the basic reco nna i s sa nce c la s s i f icatio n 

framework a nd accompa ny ing s ummar ies of physical data . {See 

Part V o f  thi s report for examples . } 

The fol lowi ng di scus s io ns a nd descr iptio ns are prese n­

ted a s  f irst approximatio ns a nd they are not to be regarded a s  

i nf lexible sta ndards . Rev i s io ns a nd additio ns t o  regio na l  

des cr iptio ns o f  various features wi l l  b e  made a s  the testi ng 

a nd app l i catio n of the "Gu idel i nes " co nti nue s . 

I I . G E N ERAL A IMS AND PROCE D U R E S  

The a im of the prese nt B io-phy s ical La nd C la s s i f icatio n 

pro j ects i s  to dif fere nt iate a nd c l a s s ify ecologica l ly - s i g ni f ica nt 

segme nts of the l a nd surface , rapidly a nd at a sma l l  scale 

{reco nna i s s a nce survey } ; it i s  to sati s fy the need for a n  

i nitial overview a nd i nve ntory o f  forest l a nd a nd associated 

wi ld l a nd resources .  Thi s  i nve ntory wi l l  serve as the ecologi-

cal bas i s  for l a nd use pla nni ng i nvo lv i ng futur e  ma nageme nt of 

l a nd s  for fores try , agr iculture , recreatio n, wildl ife a nd water 

y ields . 

A B io-phy sical La nd I nve ntory that i s  expected to cover 

large are a s  quickly wi l l  have to re ly o n  the use of airphotos 

a nd airphoto i nterpretatio n tech niques comb i ned with supporti ng 
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f ield check s . Thi s  approach el imi nates the pos s ibilities of 

mappi ng in deta il certai n attributes o f  the s o i l  a nd vegetat io n 

compo ne nts of the la nd s cape . Empha s i s  i s  placed o n  the c l a s s i­

f i catio n a nd mappi ng of patter ns of soil , la ndform , vegetatio n 

a nd water . 

The comb i natio n o f  f ie ld observat io ns with a irphoto 

i nterpretatio n give s r i se to specific problems a nd adj ustme nts . 

The tota l number o f  f ield i nve s tigatio ns i s  co ns iderably l e s s  

tha n i n  a co nve ntio na l  survey . The value o f  each i ndividua l 

f ie ld ob servatio n i s  much greater ; therefore both its cho ice 

a nd locat io n, a nd its des cr iptio n  a nd c l a s s i f i catio n are of 

more critical nature ( Vi nk ,  1 9 64 ) . Field i nve s tigatio ns i n  

l a nd surveys us i ng airphoto i nterpretatio n are never carr ied 

out i n  a n  absolutely regul ar patter n; a l so the s i z e  a nd number 

of the s ample areas selected depe nds large ly o n  the s pec ific 

characteristics of the pro j ect a nd the morpho logy of the 

terrai n. 

It i s  a s sumed that , i n  i nitiati ng surveys i n  new areas 

al l available l a nd resour ce data ( so i l s , c l imate , vegetatio n, 

geology a nd related sub j ects ) wi l l  be s tud ied . It i s  stro ng ly 

recomme nded that pre- f ield airphoto i nter pretatio n be u nder­

take n. Ma jor breaks i n  the la nd surface ca n be del i neated , the 

ty pe s  a nd s i z e  of co ntras t i ng areas of l a nd ca n be e stimated , 

a nd poi nts a nd tra nsects i n  which f ie ld s amel i ng shou ld be 

i nitiated ca n be selected . 

I I I. C LASSI FI CATION A N D  MAP P I N G  U N ITS 

A N D  LEVELS OF G E N E RALIZATION 

The di s cus s io ns of the P i lot Pro j ects leaders at 

Edmo nto n a nd Quebec work shops have l ed to the accepta nce o f  

the f o l l owi ng termi no logy , defi nitio ns , leve l s  of clas s i f ica­

tio n a nd basic frame of refere nce . 
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LEVEL 

Leve l 1 

Leve l 2 

Leve l 3 

Leve l 4 

UNITS OF 
CLASSIF ICATION 

La nd Regio n 

La nd Di strict 

La nd System 

La nd Type 

PRACTICABLE SCALE OF 
MAPP ING 

1 : 1 , 0 0 0 , 0 0 0  to 1 : 3 , 0 0 0 , 0 0 0  
or sma ller 

1 : 5 0 0 , 0 0 0  to 1 : 1 , 0 0 0 , 0 0 0  

1 : 12 5 , 0 0 0  ( o n  occa s io n 
up to 1 : 2 5 0 , 0 0 0  i f  l a nd­
scape patter n permit s )  

1 : 10 , 0 0 0  - 1 : 2 0 , 0 0 0  

The La nd Regio n ( Leve l l )  

La nd Regio n i s  prese ntly def i ned as a n  area of la nd 

characterized by a disti nct ive regio na l  c l imate a s  expres sed b y  

vegetat i o n. The La nd Regio n i s  usua l ly of large areal exte nt 

a nd i s  i nevitably more or les s heteroge neous . I t  i s  ofte n a n  

aggregat io n o f  several d i st i nctive co ntiguous la ndscape s .  

The c l imatic i nformatio n neces sary to c la s s ify the se 

regio ns doe s not exist at prese nt throughout mos t  of C a nada . 

I n  additio n we are not a lways certa i n  of which ra nge s , extreme s 

or average s i n  c l imatic data are of s ig nif ica nce for the var ious 

ma nageme nt uses foresee n. I n  some area s , therefore , i nves tiga­

tor s may have to re ly o n  gros s form or maj or phys iographic 

var iatio ns ( a nd the impl ied var iatio ns i n  a s s oc iated c l imate ) to 

obta i n  a useful framework of " regio na l  dif fere nce s " . The 

importa nce of bas i c  eco logical a nd c l imatic regio ns i s  recog­

niz ed , but the abse nce of i nformatio n needed to develop a 

regio na l  framework us i ng a ny o ne cr iter io n or group of criteria 

precludes the formu latio n of a set of natio na l  guide l i ne s  at 

th i s  time . 

La nd regio ns ,  a s  e nv isaged , are o f  such a s i z e  that 

they ca n be mapped co nve ni e ntly at scales betwee n 1 : 1 , 0 0 0 , 0 0 0  to 

1 : 3 , 0 0 0 , 0 0 0 , or sma l ler . 
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The La nd D istr ict ( Leve l 2 )  

The La nd D i s tr ict i s  comparab le to the " S ite Di strict"  

of H i lls (19 5 9 ) ,  a nd i s  def i ned a s  a n  area of la nd character­

ized by a d i sti nct ive patter n of re lie f , geo logy , geomorpho logy 

a nd associated regio na l  vegetatio n. The La nd Distr i ct i s  a sub­

divi s io n of the La nd Regio n based pr imari ly o n  the separatio n 

o f  ma j or phys iographic a nd/or geo logic patter ns which character­

ize the regio n as a who le .  La nd D is tr icts have a c ommo n patter n 

of re lie f , s tructure or comparab le geomorphic evo lut io n. 

La nd Di stricts c a n  be co nve nie nt ly portrayed o n  maps 

at s ca le s  from 1 : 5 0 0 , 0 0 0  to 1 : 1 , 0 0 0 , 0 0 0 . 

U nit s at leve ls 1 a nd 2 have not bee n des cr ibed nor 

mapped i n  a ll the pi lot proj ects u ndertake n. It i s  evide nt 

that i n  ma ny area s  mea ni ngful bou ndar ies wi ll be deve loped o nly 

after the study o f  i nterre latio nsh ips a nd patter ns at leve ls 3 

a nd 4 are docume nted a nd u nders tood . 

The La nd System ( Leve l 3 )  

The La nd System is prese nt ly def i ned as a n  area of la nd 

throughout which there i s  a recurri ng patter n of la ndforms , soi ls 

a nd vegetatio n. Thi s  i s  s imi lar to the Austra li a n  defi nitio n of 

a La nd System des cr ibed by Chri stia n ( 19 5 8 ) .  An examp le of a 

La nd Sys tem wou ld be " a  ro lli ng ,  sha llow , ti ll p la i n  over ly i ng 

gra nite bedrock , characteriz ed by Podzo l soi ls a nd a ye llow 

b irch - ba lsam f ir f ores t  cover " .  ( See a lso the examp le s  i nc lu­

ded i n  Part V of thi s  report ) .  

The ma j o r ity o f  the p i lot s tudies have i ndicated that 

a mappi ng sca le of 1 : 12 5 , 0 0 0  is the most usefu l o ne for reco n­

na issa nce mappi ng .  There i s  a pos s ibi lity that La nd Systems 

cou ld be mapped at a s ca le o f  1 : 2 5 0 , 0 0 0  where the comp lexity o f  

the g lac iated la ndscape i s  not a limiti ng factor . 
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I n  keepi ng with the purpo se a nd a ims of the Bio­

phy s ical La nd C la s s i f icatio n of fore st a nd re lated wi ldla nds , 

it i s  c lear that the La nd System wi l l  be the worki ng leve l i n  

mo st i nsta nces ,  a nd it i s  at thi s  leve l that we should co nce n­

trate our pre s e nt e f forts . La nd d iv i s io ns at higher leve l s  

wi ll be deve loped reg io na l ly o r  nat io na lly a s  the need ar i se s . 

The La nd Type ( Leve l 4)  

The La nd Type i s  prese nt ly def i ned a s  a n  area of la nd ,  

o n  a particular pare nt mater ial , havi ng a fair ly homoge neous 

comb i nat io n  of so i l  ( at a leve l correspo nd i ng to the So i l  

Serie s )  a nd chro no seque nce of vegetatio n. A n  examp le of a la nd 

type would be " a  we l l  drai ned por t io n of a grave l ly outwash 

terrace with a n  Orth ic Dystr ic Bru nisol soil support i ng lodge­

po le p i ne -Vacci nium s copar ium vegetat io n" . ( See a l s o  i l lustra­

tio ns i n  Sectio n V of th i s  report ) . 

The La nd Type i s  the bas ic u nit for which spec i f ic use 

capabil ity rat i ngs wi l l  be made . 

La nd Types are areas of la nd that ca n be most readi ly 

de l i neated at scales ra ng i ng from 1 : 1 0 , 0 0 0  - 1 : 2 0 , 0 0 0 .  I n  ar id 

areas s ome la nd types may be mapped at scales of 1 : 3 0 , 0 0 0  to 

1 : 6 0 , 0 0 0 . 

I V. G U I D ELINES FOR D E S C R I PTI O N  A N D  C LAS S I F I CATI O N  

O F  FEAT U R E S  O F  L A N D  SYSTEMS ( L E V E L  3) 

A N D  LA N D  TY PES (LEVEL 4) 

1. INTRODUCTION 

The mapp i ng program of the Bio-physical La nd C las s i fi­

catio n wil l not be carr ied out at the detailed l evel of the la nd 

type u nits ( Leve l 4) . The prese nt survey will  focus o n  the La nd 
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System Level - - the pr imary operati ng leve l whi ch wi l l  provide 

a pre l imi nary overview of the b io-phys ical resources o f  the 

regio n. The omi s s io n  of l a nd t ype bou ndar ies does not e l imi nate 

the need to descr ibe c learly the characteristics a nd di stribu­

tio n of l a nd t ype s withi n  the geographic patter ns o f  La nd Systems . 

The variety a nd proportio na l  di str ibutio n of la nd types withi n 

each La nd Sys tem , therefore , should be estimated , de scr ibed , 

a nd summari zed i n  cross sectio n or b lock d iagrams a nd accompa ny­

i ng tables ( See Sectio n V ) . Thi s  i nformat io n on l a nd types ca n 

be used for more deta i led surveys o f  s ome port io ns o f  the regio n 

for speci fic resource ma nageme nt problems whe never the need ari se s . 

The La nd Sy stem i s  a complex mappi ng u nit - a broad sub­

div i s io n of the la ndscape ide nt if iable a nd mappable from air­

photos pr imar i ly a s  patter n o f  la ndforms a nd vegetatio n. Withi n 

la nd systems the s o i l  a nd vegetatio n are heteroge neous , but 

repeated d i st i nct ive patter ns ca n be ide nt i f ied a nd related to 

patter ns of la ndforms . La ndforms are areas of la nd ,  or topo­

graphic feature s ,  that are def i ned i n  terms of the ir s lopes 

a nd s lope patter ns , the material s that produce the relief , a nd 

wherever po s s ib le , i n  terms of their mode of or ig i n. La ndforms 

provide the framework to which patter ns a nd cha nges i n  vegeta­

tio n a nd so i l s  ca n be geograph ically rel ated . 

2. DESCRIPTION A N D  C LA S S I F ICATION O F  FEATURES O F  LAN D F O RMS (LEV E L  3) 

It i s  proposed that the l a ndform a nd la ndform patter ns 

be c l a s s i f ied a nd separated o n  the bas i s  of the fol lowi ng char­

acter istic s : 

( a )  Mode o f origi n a nd/or depo s itio n of la ndforms 

( b )  Materials of la ndforms des cr ibed i n  terms o f : 

- texture 

- thick ne s s  of depo sit 

- ge nera l chemi cal a nd mi nera logical compo s itio n 

- compactio n o f  mater ials  
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( c )  Topogra phy and relative r e l ie f  of landforms . 

A. Mode o f  Or igin and/or Depo s ition of Landforms 

Considerable d i s cu s sion has centred on the pros and 

cons of includ ing a reference to the gene s i s  and glacial 

his tory of the l andforms in their def inition . D i f f iculties 

in sort ing out the glacial h is tory in some area s  have led to 

a re j ec t ion of landform or igin a s  be ing of any u se ; but on the 

other hand , in many area s  of Canada the incorporation of an 

understanding of the deve lopment of the lands cape and its 

depo s it s  has been most valuable in mapping large , inacce s sible 

area s . The point is that in us ing airphoto s and a irphoto 

interpretat ion a knowledge of landform or igin permits a pred ic­

t ion of l andforms and mater ia l s  that may be in the v ic inity 

( Lacate 1 9 6 6 , Kowa l l  and Runka 19 6 8 ) .  Underlying the defini-

tion of landforms which inc ludes origin i s  the e lement of 

predi ct ion ; that by knowing about the orig in of a unit , one 

may make predictions about the geographica l ly a s soc iated part s  

within the pattern under study , and about adj acent patterns 

that f it into the genet ic picture of the area ( MEXE Report 

No . 9 4 0 ,  1 9 6 6 ) .  

In area s  where l ittle informat ion i s  available con­

cer n ing geomorphology then the obvious approach i s  to de s cr ibe 

such area s  in genera l " topographic or terrai n "  terms ; though 

thi s  should be a temporary measure to be used unt i l  new know­

l edge or new surveys become available . 

The fol lowing l i s t  and grou pin g  o f  l andfor ms* i s  one 

example of a c la s s if icat ion of landforms that could be developed 

at a regional level , and subsequently incorporated into a 

nati onal set o f  guide l ine s . The Geo logical Survey o f  Canada 

* Orig inal draft prepared by R . J .  Fulton and J . G .  Fyle s , 
Department o f  Energy , Mines and Resource s . 
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ha s i ndi cated that regio nal mappi ng o f  fore st l a nd s  wi l l  be 

o ne of its  maj or pr iorities ,  a nd a more comprehe ns ive set o f 

guide l i nes should be avai lable i n  the near future followi ng 

the ir review of natio na l  a nd regio na l  requireme nts . 

( i )  Post Glacial 

STREAM DEPOS I TS -

- Al luvial Terrace a nd F loodp la i n  Depo s it : s a nd ,  grave l , 

s i lt , mi nor c l ay a nd orga nic material ; i nc lude s  

var ious features of mode r n f loodpla i ns i ncludi ng 

de lta s . 

- Fa n depos i t :  poor ly sorted grave l , s a nd ,  s ilt a nd 

clay ;  ( f i ne mater ial s ge nerally restri cted to ge nt ly 

s lop i ng toe of f a n) ; i n  a f a n  shaped depo s it . 

LAKE DEPOSITS - depo s it s  formi ng i n  prese nt day l akes 

exclus ive o f  fa ns a nd de ltas (restricted to shore 

depo s its ) • 

- Beach Complex : mai nly s a nd a nd gravel ; i nc ludes 

var ious beach features such a s  spits , bar s , wave cut 

be nches , etc . 

WIND DEPOSITS - material that has bee n tra nsported 

a nd depos ited by the w i nd .  

- Silt : s i lt a nd f i ne-grai ned sa nd ;  forms a ma ntle of 

u ni form thick ne s s ; ge nerally termed loes s ;  mapped 

where more tha n 5 feet thick ( show a s  patter n where 

thi nner ) . 

- Sa nd :  medium a nd f i ne - gra i ned sa nd ;  may be du ned or 

form a ma ntle of u ni form thick ne s s ; mapped where 

more tha n 5 feet thick ( show a s  patter n where thi nner ) .  

ORGANIC DEPOS ITS - type ( s )  should be spec i f ied ( See 

Sectio n 5 o n  Wetla nd C l a s s if icat io n for examples ) .  

LANDSLIDE DEPOSITS - materials  depos ited by large scale 

mas s  moveme nt s ; s l ide depos it s  ge nera l ly l i e  at or 

near the foot of the s car from which the material moved . 

9 



- Bedrock : b locks a nd rubble i n  f i ner matr ix of 

crushed rock ; r idged a nd hummocky form-s l ide i nvo lv­

i ng co nsol idated rock . 

- U nco ns o lidated : grave l , s a nd ,  s i lt , clay or mixture 

depe nd i ng o n  source ; hummocky or ridged form- s l ide 

i nvolv i ng u nco nsol idated material . 

S LOPE DEPOS I TS - mater ials  depo s i ted by var ious pro­

ces s e s  o f  mas s  moveme nt ( o n  a smal l s ca le co ntrasted 

with la ndsl ides ) .  

COLLUVIUM - loose mater ial accumulated o n  the sur face 

of other u nco nsol idated depo s it s  by var ious proces se s  

of mas s  moveme nt ; same ge neral texture a s  u nderly i ng 

depos it s  but pr imary structure obl iterated a nd f i ne s  

ofte n removed . 

TALUS - a ngular rubble accumu lated a s  a ma nt le o n  bed­

rock or as a co ne or fa n at the foot of a steep bed­

ro ck s lope . 

( i i )  G lac ia l 

GLAC IAL LAKE DEPOS ITS - mater ial depo s ited i n  lake s 

result i ng d irectly or i nd irectly from the pre se nce 

of a g lacier ( i ce dam or tilt i ng due to i so static 

depres s i o n) . 

- Hummocky : s i lt , c lay a nd f i ne-gra i ned sa nd ;  hummoc ky , 

ridged a nd kett led ; formed by mel t i ng of glac ier 

buried by lacustri ne depos it . 

- Thick : s i lt , clay a nd f i ne-grai ned s a nd ;  (more tha n 

1 0 '  thi ck ) , f lat to ge nt ly ro l l i ng surface . 

- Ve neer : s i l t , clay a nd fi ne-grai ned s a nd ;  ( le s s  tha n  

1 0 '  thick ) , too thi n t o  mask u nder lyi ng topography . 

- Beach Comp lex : ma i nly grave l a nd sa nd ;  i nc ludes 

var ious beach a nd re lated features . 

- Wash : grave l , s a nd ,  a nd boulder s ;  ve neer of debr i s  

deve loped b y  washi ng actio n of glacial l ake ( show as 
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patter n o n  u nder lyi ng depo s it )  • 

GLACI AL FLUVIAL DEPOSITS - grave l a nd sa nd depo s ited 

by g la c ial meltwater or washed i nto j uxtapo s itio n 

with ice from a n  i ce-free area . 

- Hummocky : irregular hummocky , r idged a nd kettled 

topography ; i nc ludes kame s , kame a nd kettle , e s kers , 

etc . ; f luvial material deposited o n, with i n, u nder 

or aga i nst i ce ( symbol may be used to show i nd ividual 

e sker r idge or k ame s ) . 

- Val ley-wa l l  Terrace : be nch o f  glacio-f luvial mater ial 

depos ited in a pos itio n requir i ng ice o n  o ne or more 

s ides for depo s itio n ( kame terrace ) • 

- Kettled Terrace Depo s it : gravel a nd s a nd ;  f lat 

surfaced but c o nta i ni ng c lo sed depre s s io ns .  

- Leve l Terrace Deposit : gravel a nd s a nd ;  f lat surf aced 

be nches above prese nt r iver leve l but not i nferred to 

have bee n depos ited agai nst ice ( as co ntrasted with 

val l ey-wa l l  terrace ) . 

- Ri l l  Comp lex : lag gravel , cha nne l-bottom grave l , 

areas of u nmodi f ied t i l l , sma l l  pockets of backwater 

s il t  ( i n ge neral areas of glacial t i l l  wa shed a nd 

cha nne lled by meltwater ) .  

GLACIAL TILL DEPOS ITS - materials  depos ited by the 

d irect actio n of ice ; large ly t i l l  but mi nor area s  

o f  gravel a nd s a nd may a l so b e  pre s e nt .  

- Druml i noid : character i z ed by streaml i ned a nd l i ne ar 

feature s .  

- Hummocky a nd Ridged : characteri zed by sharp r idges , 

hummocks a nd kettle s . 

- U ndiffere ntiated Drift : area s without the d i st i ngui sh­

i ng features me ntio ned above . 

- Thi n Drift : thi n t i l l , topographic form co ntrol led by 

u nder lyi ng bedrock ; may i nc lude up to 2 5 %  outcrop . 
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( i ii ) Mar i ne Depo s it s  

- Mari ne plai ns ,  terraces , ve neer depo s i t s , lag 

depo s its , etc . 

- As soc iated spits , bar s , de l ta s , tidal f l at s . 

- Glacio-mar i ne depo s it s , lag depos its . 

( iv )  Bedrock 

- spe c i fy type ( s ) . 

B. De scr iptio n o f  Mater ials of La ndforms 

The mater ials  or patter ns o f  mater ia l s  with i n  each 

la ndform should be descr ibed i n  terms of the fol lowi ng charac­

ter i s t i c s  a nd group i ngs : 

( i )  Texture ( the fol lowi ng nome nc lature has bee n accepted 

by the Natio na l  So il Survey Committee ,  a nd to mi nimi ze 

over lappi ng it should be followed whe never pos s ible ) 

Term to des cribe ge neral 
Textura l  Class  Name r a nge of textures at leve l 3 

Grave l s  a nd coarse s a nds Very coarse textured 

S a nd ) 
) Coar se textured 

Loamy s a nd )  

Sa ndy loam ) 
) Moderate ly coarse textured 

F i ne sa ndy loam) 

Very f i ne s a ndy loam) 
Loam ) 
S i l t  loam ) Medium textured 
S i lt ) 
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Textural C l a s s  Name 

Sa ndy clay loam )  
) 

C l ay loam ) 
) 

S il ty Clay loam) 

Sa ndy C lay ) 
) 

S i lty C lay ) 
) 

C lay ) 

6 0 %  C lay ) 

( i i )  Thick ne s s  o f  Deposit 

Term to describe ge neral 
r a nge of textures at level 3 

Moderately f i ne textured 

Fi ne textured 

Ver y  f i ne textured 

The term " th ick ne s s "  wi l l  be u sed with re fere nce to 

the la ndform a nd l a ndform patter ns ( leve l 3 )  a nd the term 

" depth " wi l l  be res erved for use with refere nce to soil de s crip­

t io ns ( l evel 4 ) . C la s s  l imits for thick ne s s  a nd depth should 

be set up i n  each regio n o n  the bas i s  of the variabi l ity withi n 

the la ndscape s prese nt .  It i s  sugge sted that whe n " thick ne s s  

of a material over bedrock " i s  used , the -type of bedrock a nd 

it s co nditio n ( shattered , porou s , impermeable , etc . ) should be 

spe c i f ied . 

( ii i )  Petrography a nd Mi neralogy 

It wa s dec ided that natio na l  c la s s i f i catio n sta ndards 

should not be set up at thi s  t ime . C las ses a nd/or ge neral 

de s cript io ns would be e stab l i shed o n  the bas i s  o f  regi o na l  

requireme nt s  dur i ng the pi lot s tud ie s , e . g . , ge neral de scr ip­

t ive terms such as " der ived from weathered gra nite or der ived 

from l i me s t o ne "  could be used . 

( iv )  Compactio n of Mater ial s 

Three ge nera l  clas ses have bee n sugge s ted ( Kowal l  a nd 

Ru nka 1 9 6 8 ) . 

- loose 

- semi compact 

- compact 
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c. Topography a nd Relative Rel ie f  of La ndforms 

It was dec ided that some comb i natio n of relative 

relief , s lope freque ncy a nd s lope gradie nt s  should be attempted . 

The c l a s se s  sugges ted for relative re l ie f  are : 

C l a s s  

1 

2 

3 

4 

5 

6 

Re lative Rel ief 

Cha nge i n  elevat io n per mi le 

l e s s  tha n 2 5  feet 

2 6  - 1 5 0  feet 

1 5 1  - 5 0 0  feet 

5 0 1  - 1 , 0 0 0  feet 

1 , 0 0 1  - 2 , 0 0 0  feet 

2 , 0 0 1 feet + 

I n  Br iti sh Columbia , re l ative relief i s  more mea ni ngful 

i f  it is summar i z ed i n  descr iptive terms i ndicat i ng ra nge of 

re l ie f  a nd e levatio n above sea leve l with i n the La nd System , 

although it i s  recog ni zed that cha nge i n  e levatio n per mi le may 

be useful i n  other areas ( Kowa l l  a nd Ru nka 1 9 6 8 ) . 

Comb i ned with these classes should be a stateme nt or 

notatio n co ncer ni ng ,  ( 1 )  fre que nc y  o f  s lope s per mi le ( the 

average co nd itio n to g ive some i ndicatio n as to whether the 

la nd i s  irregular or composed of o ne s imple s lope ) , a nd ( 2 )  a 

ge nera l  de s cr ipt io n of s lope gradie nt s  ( moda l s lope ) us i ng the 

fol lowi ng group i ngs ( some s ubdivis io ns may be neces sary to 

suit local needs ) .  

C la s s  

1 

2 

3 

4 

5 

Slope gradie nt 

o - 1 5 %  

1 6  - 3 0 %  

3 1  - 6 0 % 

6 1  - 1 0 0 %  

1 0 1  + 
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3. SOIL D ESCRIPTION AND C LASSIFICAT I O N  ( LEV E L  4) 

I n  thi s  type o f  reco nna i s s a nce survey , we should try 

to descr ibe the i nd iv idual soil s  a nd soil p atter ns i n  detai l  

a t  each f ield check poi nt ,  eve n though we may not be able t o  

extrapolate co nf ide ntly much o f  thi s  i nformatio n over large 

area s . 

Wherever pos s ible soi l descriptio ns shou ld fo llow the 

clas s i ficatio n system a nd guide l i nes provided i n  the report s  

of the Nat io na l  S oi l  Survey Committee o f  Ca nada ( e . g .  Report 

o n  the S ixth Meeti ng of N . S . S . C .  at Laval U niver s ity , Quebec 

1 9 6 5 ) . Certai n features of the soil should be highl ighted 

whe n  the characteristics of the La nd Types are be i ng summarized 

a nd des cr ibed . The featur e s  that are o f  co ns iderab le value i n  

characte r iz i ng the La nd Type s , a nd i n  mak i ng i nterpretatio ns for 

var ious uses at a l ater stage are : 

A .  Soil  Morphology 

Use N . S . S . C .  clas s if i catio n a s  f o l l ows : where 

pos s ible c la s s ify at the S o il Subgroup leve l for a l l  

Order s . Where not poss ib le use Soil Great Group for 

the Cher no z emic , Solo netz ic ,  Gleys o l i c  a nd Orga nic 

Order s .  Note : - use N . C . F . L .  c la s s if icat io n  for humus­

forms (Nat io na l  Committee o n  Fore st La nd ,  1 9 6 7 ) . 

B .  Soil Dra i nage C la s ses ( use the 6 c l a s s e s  des cribed 

by N .  S • S • C • ) 

( 1 )  Rapidly dra i ned , (2 ) Wel l  dra i ned , 

( 3 )  Moderate ly we l l  drai ned , ( 4 )  Imperfect ly 

drai ned , ( 5 )  Poorly dra i ned a nd ,  ( 6 )  Very poor ly 

drai ned . 

C .  Moisture Status 

Use descript ive terms to i ndicate tel lur ic 

water , mo i sture bal a nce , moisture hold i ng capac ity , 

etc . 
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D .  Soil  Texture 

For a descr iptio n of the clas ses to use , refer 

to the group i ngs out l i ned above i n  "De s cr ipt io n of 

Materi a l s  of La ndforms ". 

E .  Grave l a nd S to ne Co nte nt 

De s cr ibe the gravel co nte nt a s  fol lows : 

C la s s  

l .  Textural c la s s  name o nly 0 - 2 0 %  by volume 

2 .  "Gravel ly "  t textural c la s s  2 1  - 5 0 %  by volume 

3 .  "Very Gravelly " + textural 
c las s 5 1  - 9 0 %  by volume 

4 .  "Rubbly " 9 1 %+ by volume 

Ge nera l ly acceptable def i ni t io ns of sto ni ne s s  c l a s s e s  

have not bee n e s tab l ished a s  yet . Whether o r  not sto ne s  a f fect 

fores t  product ivity adversely is s t i l l  ope n to que s t io n; never­

the le s s , s ome ge neral i z ed des cr ipt io ns should be attempted to 

permit evaluatio n of the e f fect of sto ne s  o n  harve st i ng mach i nery 

and s i lvicultura l  ma nageme nt practices o n  recreatio na l  deve lop­

me nt pos s ibi l ities , a nd so o n. 

F .  Soi l S tructure a nd Soil  Co ns i s te nce 

Use N . S . S . C .  C l a s s i f i catio n 

G .  S o i l  Material De pth ( to impermeable pa ns , etc . , 

with i n the root i ng zo ne that a f fect the depth or degree o f  

developme nt of rooti ng ) . 

It i s  recog nized that regio na l  group i ng s  o f  s o i l  depth 

based o n  the local var iatio ns i n  l a ndscape s may be necessary . 

A n  example o f  the type o f  class i ficatio n,  a nd the depth ra nge s 

that c ou ld be u s ed with i n each clas s , i s  a s  fol lows : 
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very sha l low rooting depth 

shal low r ooting depth 

moderately shal low rooting depth 

moderately deep rooting depth 

deep root ing depth 

Depth to Re s tr ictive 
Layer 

1 5 "  or l e s s  

1 6  - 3 0 "  

3 1  - 4 5 "  

4 6  - 6 0 "  

6 0 "+ 

4. VEGETATION D ESC R I PT I O N  A N D  C LASSIFICATION (LEV ELS 3 A N D  4) 

Prepared by J . S .  Rowe , Department of P lant Ecology , 
Univer s ity of S askatchewan 

The purpose of a fore st an d "wild land " inventory 

is to ident i fy and map the recurr ing patterns of units of the 

landscape us ing the ecologically- s ignif icant criteria of surface 

mater i a l s , topography , vegetation . The purpose of th i s  out l ine 

is to provide guide l ines for the des cr ipt ion and c l a s s i f i cation 

of the vegetat ion . 

The Land Type unit o f  lands cape i s  def ined a s  an area 

with uni form topography , under lain primari ly by one k ind of 

material ( for example , a l eve l , medium s and plain ) . At a s ca le 

of 1 : 1 5 , 0 0 0  such units or f acet s  of the landscape are mappable . 

D i fferent but geographically a s soc iated sur face materials may , 

and usua l ly do , occur a s  inc lus ions within such mapping units . 

Each unit of the lands cape has its particular local c l imate and 

soi l moi sture characteri s t ic s  related to topography and sur f ace 

material .  As a result , each i s  characteri z ed by a part icular 

plant cover and type of soil . Looked at from the other s ide , 

each kind o f  plant cover ( and a s sociated soil ) ind icates a par­

t icular kind of land and is useful in def ining and bound ing it . 

At the sma l ler scale o f  reconnai s sance survey ( 1 : 6 0 , 0 0 0  

or smaller ) it may not be pos s ible to map Land Types but only 

patterns of them ( i . e .  Land Systems ) . However , the omi s s ion 

of boundar ies between Land Types does not e l iminate the need to 
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c lear ly def ine and descr ibe the ir di str ibution within the 

geographic patterns .  The concept of the catena , the topograph­

ical ly-related " chai n "  of units mak ing up the pattern , is prob­

ably mos t  use ful in des cr ibing the vegetation ( and soi l s ) with­

in the larger mapping unit (Land System) of the reconnai s s ance 

survey . 

The maj or problem in integrating vegetation in the 

B io-phy s ical l and inventory revo lve around : 

( 1 )  the absence o f  a genera lly accepted descr iption 

method for vegetation 

( 2 )  the absence of a framework clas s i f ication of 

Canadian vegetation 

( 3 ) the rapid reaction of vegetation to disturbance , 

and the resultant occurrence of var iable vegeta­

t ion cover on e s s entially s imilar k inds of land . 

A .  Descr iption of the Vegetation 

In describing vegetation it is important to pay atten­

tion to ( a )  vegetat ion s tructure , ( b )  species compo s it ion , and 

( c )  abundance o f  individual species . De s cr iptions should be 

made in phys iognomically uniform plots , large enough to contain 

the normal variety o f  spec ies . All des cr ipt ions should be kept 

on f i le for future u se dur ing , as wel l  as after complet ion of , 

the survey . For land use interpretat ions other than forestry 

ther e i s  a need for more emphas i s  on the des cr iption of the 

shrub layer s , and on the de scription of non- forest vegetation 

above the tree-l ine and on bogs . 

It has been sugges ted that some o f  the plot s  in the 

ecological surveys should be permanent ( providing t ime , funds , 

and crew organi zation permit such an arrangement ) .  These plots 

wou ld be o f  high value f or future reference , e spec i a l ly to 

s tudy succe s s ion after logging and/or f ire . I f  the p lots and 

soil pits are carefully located on the a irphotos then in mo st 
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instanc e s  it woul d  be easy to re locate the s ample point for 

many decades a fter initial examination . 

The guide l ine s  for the descr iption o f  the vegetation 

are a s  fol lows : 

( i )  Vegetation s tructure : 

The vegetation should be divided in the maj or s trata 

or sub-s trata if distingui shable : e . g . , tree layer , 

shrub layer , dwarf shrub l ayer , herb layer and mos s  

layer . For each of these strata the predominant 

height and its total percentage cover should be 

recorded . 

( i i )  Specie s composit ion : 

Spe c i e s  occurr ing with in the p lot should be l is ted for 

each s tratum separate ly . Thi s  l i sting should be a s  

comp lete a s  possibl e , and herbarium mater ial of pro­

vis ional ly identified spec imen s  should be col lected . 

( i i i )  Species abundance :  

The following s cale i s  sugge s ted for a rapid estim­

ation of abundance a s  indicated by dens ity and cover : 

r - s ingle spe cimen only 

+ - sporadically occurr ing 

1 - f ew to common , but covering l e s s  than 5 %  

2 - cover ing 5 - 25%  ( if des ired a further ref ine­

ment o f  the s cale can be made : 2- - 5 - 1 5 %  cover ; 

2+- 1 5 -25 % cove r )  

3 - cover ing 25 - 5 0 %  

4 - cover ing 5 0  7 5 %  

5 - covering 7 5  - 1 0 0 %  

( i v )  Species fre quency : 

As an alternative , it has been suggested that a 

mea sure of Species Frequency be u sed . I n  the B i o ­

phy s ical surveys i n  Quebec ,  Species Frequency has 

been handled a s  follows : Ten milacre quadrats are 
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d istr ibuted in the s ample plot ( see f igure 1 )  and 

the pres ence of each s pe cies and tree seedl ings i s  

recorded . I f  the observations a r e  r ecorded in suc­

c e s s ion in each quadrat ( number 1 to 1 0 ) , the data 

can be u sed for succes s ional studies when the plot 

i s  permanent . The method can be used by techn ic ians 

providing they col lect all unknown spe c i e s  for further 

ide nti fication . 

F IGURE 1 

D ISTRIBUT ION OF HILACRE VEGETAT ION P LOTS ( 1 0  X 1 0  L INK S )  

( Quebec P i lot Pro j ect - M .  Jurdant ) 

MAGNETIC NORTH 
AZm'!)o 

AZm:288° AZm:72° 

AZm:216° AZm:144° 

1/1 0 ACRE PLOTS : OA = 1 5  l inks 
OB = 4 0  l inks 

1/5 ACRE PLOTS : OA = 2 0  l inks 
OB = 5 0  l inks 
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B .  C l a s s i f ication 

It is d i ff icult to g ive hard and fast rules as to how 

vegetat ion should be c l a s s if ied . Conditions will vary between 

geographic areas , and there wil l  be d i fferent amounts of back­

ground information ava ilable for dif ferent part s  of the country 

pr ior to the surveys . 

In mos t  case s , e ach c la s s if ication should be deve loped 

dur ing the survey , a s  an outgrowth of it . The rule ought to be : ­

des cribe f ir st , c l a s s i f y  later . The f ol lowing are tentative 

guide l ines only ; the leve l o f  soph i s t ication o f  the class if ica­

tion wi ll nece s sarily depend on the experience of the investi­

gator s and on the time ava ilab le for the survey . 

( i )  Make the f irst subd ivis ion according to dominant 

cover if deal ing with fore st or shrub vegetat ion . 

Do not try to de f ine types in such a way that they 

inc lude e ither more than one cover type , or more 

than one k in d  of vegetat ion ( e . g .  f orested and non­

fores ted communit ie s ) . 

( i i )  A f urther subd iv is ion shou ld be attempted on a 

structural ( phys iognomic ) ba s i s ; 

e . g . black spruce fore s t s  with almost pure mos s  carpe t  

black spruce fores t s  with mo ss carpet and herbs 

b lack spruce fore sts with we l l-deve loped fern 

layer 

black s pruce fore s t s  with dwarfshrub layer 

( ii i )  At the Land Type level attempt a further breakdown on 

a compos itional ( flori stic ) ba s is : 

e . g .  the ba l s am f ir/mo s s  forests may be subdivided into : 

P leuroz i um - bal sam f i r  fores t  

Hylocomium - bal sam f ir fores t  

Sphagnum - bals am f ir fore st 

Use should be made o f  tho se species whos e  o ccurrence 
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or abundance appear to be indicat ive of environ­

menta l  d i f ference s . 

( iv )  On ly one or two speci e s  names should be u sed in the 

type name . Nevertheles s , a l l  species found useful 

for separating the types from others in the s ame 

physiognomic unit should be l isted . 

( v )  I t  should be emphas i zed aga in that a c la s s i f ication 

a long the above l ines ought not to be made dur ing 

the early s tages of the survey , but only a fter suf­

f ic ient f ield data have been collected to provide 

a f irm ba s i s . The f ir s t  c l a s s i f ication shou ld be 

provis ional and should be checked continual ly in 

the f ie ld a s  the survey progres ses , and ref ined or 

mod ified as required . 

C .  Succes s ion 

An unders tand ing of trends in the deve lopment of vege­

tat ion ( " succes sion " ) provides the ba s i s  for pred ict ing future 

cover and for c las s ing together those un its of land with the same 

potent ia l cover . Thi s  i s  a most important but di f f icult s ide 

of vegetation s tudies , r e quir ing the service s  of a competent 

ecologi st . Without deal ing adequate ly with thi s  t ime a spect , 

much of the value of the vegetation descr iptions and clas s s i f i­

cat i ons wi l l  be l o st . 

The purpos e  i s  to di scover what range o f  vegetation 

types , due to hi story and d i s turbance , can occupy e s sentially 

s imi lar types of land . To be u se ful , the s tudies ought to take 

a short-term viewpoint , spe c i fically exclud ing long-term pr imary 

succes s ion and succes s ion a s sociated with or re sulting from 

irrevers ible changes in soil cond it ion . It should be noted that 

descr iptions of very early succes s ional stages are of cons ider­

able importance in wildlife interpre tations . 

2 2  



Succes sional relation ships should be studied in area s  

where burned , l ogged and virgin stands c a n  b e  observed in close 

proximity on the s ame sur face materials and topographic facet s .  

It will not be po s s ible in a l l  area s  to work out succe s s ional 

relationships , and where the evidence is poor it will be be st 

s imply to descr ibe the present vegetation without c on j ectur ing 

about poss ible change s in the future . S uccess iona l re lat ion­

ships should be des cribed in more detai l  in a separate section 

of the report , along with deta i led informat ion on the s tructure 

and flor i st ic compos ition o f  the vegetation type s . 

5. PROPOSED OPEN WATER AND WETLA N D  C LASSIF ICATION 

Prepared by : 

* 

G . D .  Adams , Canadian Wi ldlife S ervice , Department o f  
Indian Affairs and Northern Development , 
Winnipeg . 

S . C .  Zoltai , Canadian Fores try Service , Department of 
F i sher ie s and Forestry , Winnipeg . 

The obj ective o f  a water and wetland clas s i f ication i s  

t o  recogni z e  and g roup ecologica l ly s igni f i cant open waters and 

wetlands into clas ses that are meaningful to a number of 

resource manager s  and user s . 

The c las s i f ication system must be or iented to serve 

the needs of several d i sc ipl ines , a s  wi ld ungulates ,  f i sh , water­

fowl and furbearers , a s  wel l  as hydro logy , fores try , recreation 

and agr iculture . It i s  expected that such multi-d i s c ipl inary 

c l a s s i f i cation can be succes s ful only to a certa in leve l of 

gener a l i z at ion . Beyond thi s  leve l , the requirements o f  each 
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gestion s  contributed by the fol lowing per sons : G .  Sta ines 
( Canad ian Wildl ife S ervice ) ;  G .  Townsend ( Ducks Unl imited ) ,  

R .  Goulden and H .  Goulden (Canada Land Inventory , Manitoba ) . 
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d i s c ip l ine become var ied and a s ingle c la s s i f ication system may 

break down . The acceptance of a broad wetland c l a s s i f ication 

by a number of d i s c ip lines would contr ibute greatly to the 

value of the B io-physical survey program . 

The following pr inciples must be cons idered when a wet­

land c l a s s i f icat ion is  attempted : 

1 .  The clas s if icat ion should involve water or wet land 

classes that are s i gni f i can t ecological units from the standpoint 

of f i sh , wildl ife and vegetat ion productivity . 

2 .  The c l a s s i f ication should be a hierarchica l system 

permitting the worker s to go to var ious leve l s  of detai l  a s  

des ired . 

3 .  The c la s s i f ication should be re lative ly s imple , 

invo lving eas i ly recogn i z able wet land or water areas at the 

c la s s  leve l . 

4 .  The c la s s i f i cation o f  wetlands and open water should 

be pos s ible from the interpretation of aer ial photographs , at 

least at the c l a s s  leve l . A further breakdown into sub cl a s se s  

and type s i s  also fea s ible when supported by aerial reconnai s s ance 

and ground checking . S ite descriptions are obtainable only from 

ground s urveys .  

5 .  The des cr iption and mapping o f  water and wetland 

classes should be integrated with the descript ion and mapping 

of the related land components in the Bio-phy s i cal Program . 

6 .  The responsibil ity for the f inal del ineat ion and 

apprai s a l  of the wet l and components should rest with the resource 

personne l engaged in the B io-phy s i cal Program . 

Such a water and wetland c la s s i f i cation i s  outl ined 

in Tabl e  1 .  The various classes  were based on the e xamination 
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* 
of l iterature , mainly North Ameri can and Swed i sh , on the 

author s '  experienc e  and on consultations with f i sh and wildlife 

biolog i st s  and forest ecologi sts . To a large extent i t  reflects 

continental temperate , borea l  and subarctic condition s , but not 

nece s s ar i ly mar itime conditions . Hence thi s  proposal i s  incom­

plete , and suggestions for improvement are we lcomed . 

The c l a s se s  and subc lasse s are s ignifi cant to most 

di scipline s . In a broad reconnai s s ance survey the classes or 

patterns of classes may only be mapped , although the subclasses 

are a l so readily recogn iz able . The more deta iled informat ion 

on the part icular wetlands may be given a s  des criptive material 

during such a broad survey . 

In Table I the wetland t ype s , water t ype s and s ite 

des cr iptions are examples onl y,  showing the pos s ible s ubdiv i s ions 

of the c l a s se s  and subcla s ses . The se and other s imi lar type s 

may form the bas i s  of mapping units in more detai led survey s .  

In the field pure wetland type s are seldom found in 

large blocks , and the boundar ie s may be ind i stinct . Fens may 

gradually give way to bogs , or mar shes to fens . Th is produces 

a great number of intergrade s , or tr an s itional type s of wet land s .  

When mapping at a sma l l  scale , it i s  inevitable that 

dif ferent types of terrain be included within a common boundary . 

These complexe s will include wetl and-wetland , wetland-dryland , 

wetland-open water , and dryland-open water areas .  Most of the se 

can be identi fied as recurr ing patterns in much the s ame manner 

as var i ous landform patterns .  

* S ee Appendix I for reference s c onsu lted in the preparation 
of thi s  C l a s s i f ication . 
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IV 
(j\ 

C lass 

Standing 
Open 
Water 

Running 
Water 

Table I .  - C lass i fication of O pen Waters and Wetlands 

Subc lass 

[Deep 
Sha llo w 
Open Water Marsh 

Permanent 

Intermittent Open Water 

Permanent [Deep 

Periodical M .  Deep 

Intermittent Shallow 

A .  O pen Waters 

Drainage 
System ren 

Restricted 

C losed 

Basin Topography 
Hor i zontal Vertical [Reg Ular [G .  

Irregular M .  

Very Irregular S. 

[straight [G .  
Curved 
Sinuous M .  
Meandering 
Meandering S. 

with oxbo ws 
Braided 
Beaded 
Dendritic 

s loping 

s loping 

s loping 

s loping 

s loping 

s loping 

Water 
Type rOft 
Hard 
Brackish 
Saline 

[C lear 

Stained 

Turbid 

Site 
Description 

% Shore line in : 
(1) Rock 
(2) Mud 
(3) Sand & grave l 
(4) Peat 

Vegetation 
Backshore s lope 
Erosion 

Shore line 
material 
Vegetation 
Gradient or 
ve locity 
Vo lume of f lo w  
Erosion 



Table I ( Continued) 

B. Wetlands 

Class Subclass Wetland Type S i te Description 

Marsh Fresh I Lakeside [Deep Marsh Shoreline configuration 
S treamside Shallow Marsh Zonation of vegetation 

Brackish I Deltaic Wet Meadow Bottom soils 
Seepage Water depths 

Saline I Catchment 
Tidal 

Swamp Minerotrophic I Alluvial [Alder-Wil l OW Swamp Water regime 
Lakeside Nutrients 
Seepage Cedar Swamp Vegetation 

Transitional I Catchment Soils 
Water track Hardwood Swamp 
Peat Margins 

Fen Flowage [Lake Side ["n =dation fen Water regime 
tv S treamside Floating fen Nutrients -..J 

Water track Spring fen Peat morpho logy 
Vegetation 

Soligenous [seepage [Retention fen P e rmafrost 
Catchment Flat fen 
Lowland 

Topogenous [seepage [S l OPing fen 
Catchment Patterned fen 
Lowland Pond fen 
Water track 

Bog Transitional [B OWl bog S i nkhole bog Water regime 
Hanging bog Forested or non-forested 
Flat bog Vegetation 

Peat morphology 
Ombrogenous [Raised bog [W OOded island Nutrients 

P a Isa bog Permafrost 
Peat plateau 
Peat polygon 

Blan ke t  bog 



A .  D e f initions o f  Terms 

De f inition - Stand ing Open Water 

Continuous uninterrupted expanses of permanent or 

intermittent s tand ing surface waters of variable depth ( usua l ly 

exceed ing 3 0  cm) that la ck any cont inuou s d ire ctiona l f low and 

occupy more than 5 per cent of the area of a def ined ba s in in 

roc k ,  minera l soil s  or peatland s .  The open water port ion i s  

genera l ly free o f  rooted emergent p lants wh ich are usua l ly 

re s tr ic ted to a fr inge around shorel ine s , i s lands or ree f s .  

Th is c la s s  include s a l l  lake s and pond s , includ ing water bod ies 

with in le ts and out lets . For c onven ience , open water bodies or 

land-water c omp lexe s may be descr ibed accord ing to the se pro-

po sed s iz e  c la s se s : 

1 .  0 - 5 hectare s 

2 .  6 - 2 0  hectare s 

3 .  2 1  - 2 5 0  hec tares 

4 .  2 5 1  - 2 0 0 0  hectare s 

5 .  >2 0 0 0  hec tare s  

Def in it ion - Runn ing Water 

Surface water with a s ign if icant and d iscern ible f low 

in a d e f in ite d irect ion , following a gradient , and u sua l ly con­

f ined to a def ined bed or c our se . Runn ing water is u sua lly 

impounded by water eroded banks or shore l ine s .  Th i s  c la s s  

inc lude s a l l  streams , brooks and r ivers .  Running water s may be 

grouped into u se fu l  s i z e  c la s se s  ba sed upon stream w idth s .  

De f in ition - Wetland s  

Wetlands are areas of predominantly organ ic or water­

worked s o i l s  that are permanently or per iodica l ly satura ted . 

The wa ter table per s ists for a time at or above the ground sur­

face , but it may drop we l l  be low the surface for sea sona l 

period s .  Stand ing water s ,  usua l ly not exceeding 2 m in depth , 

may be present sea sona l ly or per s i st ove r  long per iod s  of t ime . 
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Wetland s are period ica l ly saturated or inundated by local seep­

age or ground water f l ow ,  or they may rece ive water from remote 

source s  by s tream inf lows , sur face runoff , or f looding . Usua l ly 

charac teristic k ind s o f  wet land vegetation deve lop . 

I .  Mar sh 

Gra ssy wet area s ,  period ic a l ly inundated up to a 

depth of 2 m or le s s  with stand ing or s l owly moving water . 

Surface waters occur sea son a l ly or per s ist for long per iod s . 

Water leve ls may f luc tuate , but the water table remains with in 

the root ing z one of the p lant s  dur ing at lea s t  part of the 

growin g  sea son . The substratum u sua l ly con s ists of mineral or 

organ ic soi l s  with a high minera l content , but there i s  little 

peat accumu lat ion . Water s  are usua l ly circumneutral to a lka-

line , and there is a re lat ively high oxygen saturat ion . Gra s s  

and sedge s od s  may be anchored or f loat ing , but usua l ly are not 

consolida ted , and are frequently inter sper sed with sma l l  areas 

of open water . The vegetat ion cons ists of a var iety of eme rgent 

non-woody p lants such as rushes , reed s , reed gra sses  and sedge s 

often growing in the center of the bas in . Where open water areas 

occur , a variety of submerged and f l oating aqua tic p lant s f lour i sh . 

I I .  Swamp 

Fores ted we tland s  where stand ing to gently f lowing 

waters occur seas ona l ly or per s i s t  for long period s . The 

bottom soils are usua l ly continua lly water logged . Waters are 

often sta ined , and are c ircumneutra l to s lightly acid in 

reac tion , with little de f ic iency in oxygen or other nutrient s .  

The substrate c on s i s t s  of mixture s of transported minera l and 

organic sed iments with l ittle peat accumu lat ion . Usua lly the 

peat , when pre sent , is we l l  decomposed but there i s  no cont inu­

ou s mos s carpe t and Sphagnum i s  not abundan t .  The under story 

vegetation u sua l ly c on s i sts of mos se s , fern s , gra s se s ,  ru she s 

and sedge s . Tree cover inc ludes ta l l  shrubs , hardwoods and 

c on ifer s .  Swamp s often occur a long the margin s  of bogs , open 

wate r s  and s treams . 
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I I I . Fen 

Peat lands character ized usua l ly by poor ly and moder­

ate ly decompo sed peat of var iable thickne s s  and covered by a 

dominant c omponent of sedge s , a lthough gra s se s  and reeds may 

be a s s oc iated . Often the re i s  much shrub cover and sometime s 

a sparse layer of tree s , usua lly larch . The water table is at 

the surface most of the time and some stand ing water may occur 

in the spring . Water s  and peat s  are not very a c id , of ten show­

ing a lka l ine reaction s . Fens u sually deve lop in re stricted 

dra inage s ituat ion s whe re oxygen saturation is low ,  and minera l 

supply is re str ic ted . The sod cover ing i s  more con s o l idated 

than in mar she s but pools of water and inc lu s ions of mar sh 

ve ge tation may be pre sent . Intergrade s with marshe s and bogs . 

IV . Bog 

A peat covered area or peat f i lled depre s s ion with 

a h igh water table and a surface carpet of mo sse s , chie f ly 

S phagnum . The water table l ie s  at the surface in the spr ing and 

s light ly be low the mos s  carpet dur ing the re st of the year , but 

there is little stand ing water except f or ponds . The mosses  often 

form rai sed hummocks separated by low wet interstice s .  Upper 

peat and bog water s  are s trongly a c id , a lthough a ssoc iated open 

wa ter may be s l ightly a lka l ine . Peat is u sua l ly f ormed in s itu 

unde r c losed dra inage , and oxygen saturation i s  very low . Bogs 

may be c overed by shrubs or tre e s  such as larch and black spruce . 

B .  C la s s if i cat ion s  

Cla s s if icat ion - Stand ing O pen Water 

I .  Subc las se s  

1 .  Deep Open Water - Permanent open water with depth s 

in exce s s  of 5 m and having a narrow off shore sublittora l 

zone . Water b odie s in th i s  c la s s  usua l ly have suffic ient winter 

oxygen saturation to sus ta in f i sh ;  and depths in exce ss of 5 m 

u sua l ly mark a dec l ine in most spec ies of rooted sUbmerged p lant s . 
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In more temperate regions the se water bod ie s  may become thermally 

strat if ied . 

2 .  Shallow Open Water - Permanent water bodies or 

port ions of water bodies in which midsummer water leve l s  range 

from 3 0  cm to 5 m deep . More than 9 5  per cent of the basin 

is occupied by open water with an emergent fr inge , if pre sent , 

les s  than 3 m wide . Rooted submerged plants may occupy the 

center of the bas in .  

3 .  Open Water Marsh - Sha l low , but permanent open water 

with mid summer leve ls exceeding 3 0  cm in depth with deeper 

port ions ranging up to 5 m deep . D i f ferentiated from shal low 

open water by a wider subl ittoral zone ( le s s  than 2 m deep ) . 

Open water occupies more than 5 per cent of the basin are a , 

with a broad periphera l  band of rooted emergents more than 3 m 

wide . Submerged and float ing leaved plants usua l ly occupy the 

deepest part of the bas in . 

4 .  Intermittent Open Water - Flooded areas , catchment 

bas ins or tida l f lats , often adjoining streams or permanent 

open water s .  Thes e  areas lacking we l l  def ined shore l ine s ,  are 

sea sonally or per iodica lly inundated by surface waters that 

per s i st for only s hort per iods before be ing lost rapidly due to 

surface dra inage , evaporation or see page . Tall rooted emergent 

p lants u sua lly do not get e stab l ished over any cons iderable 

area , but gras s e s  and some herbaceous plants may be present . 

The bottom s o i l s  alternately undergo per iods of water- logging 

and drying . When drawdowns occur , barren mudflats are u sual ly 

expo sed . 

I I . Drainage System 

1 .  Open Drainage : Open water or wetlands with inlets 

and out lets a s suring a c irculation of water . The main s ource 

of water is stream inflow which is u sually sustained in nature . 

The water bodies or wetlands are dra ined through sustained or 

intermittent ly flowing outlets .  

3 1  



2 .  Res tr i cted Drainage : Open water s or wetlands whose 

main water source i s  ground water , seepage , overf low or runo f f .  

Usua l ly there are no inlets , but there may b e  intermittent 

inf lows . Outlets are usually pre s ent , but f l ows are intermit­

tent or low , and c irculat ion is restr icte d .  

3 .  C losed Drainage : Closed or landlocked bas in s  whose 

chief water s ource is ground water , runo f f  prec ipitat ion or 

seepage . There are no inlets or outlets , un le s s  of intermit­

tent nature , with f lows insuff ic ient to ma intain water c ircula­

t ion . Wet land s or small water bodie s in c lo sed dra inage s itu­

ation s  u sual ly have low oxygen leve l s . 

I I I .  Basin Topograph� 

The phys ical character i st i c s  of the shore l ine and 

off shore zone s  of large open water bodies are important con­

s iderat ions for recreat ion � f ish and wildlife resource use . 

1 .  Hor i zontal 

The nature of the shorel ine in the hor i zontal p lane 

or the regu lar ity of the permanent shorel ine .  Thi s  i s  interpre­

ted a s  the actual shore l ine length in mi les per linear mile of 

shore line , a mea sure o f  the departure of the shore line length 

from a s traight l ine one mi le in length . Irregular ities s uch 

as head lands , bays , points , spits , inlet s , and d i s sected shore s 

result in deviat ions from a 1 : 1  relationship . 

a .  Regular : Broadly curving or straight shore l ines 

with f ew or no irregularities per mile o f  shore l ine . The shore­

l ine ratio is about 1 . 0- 1 . 5  per l inear mi le . 

b .  Irregular : A moderate number of irregular ities per 

mi le , but with few prominent inlets or peninsulas . The shore­

l ine ratio should vary from 1 . 5- 3 . 0  per l inear mi le . 

c .  Very Irregular : Numerous inlets or bay s  with inden­

tations or dis sections of var iable s i ze and occurr ing frequent ly 

within the l inear mile . A shore l ine rat io of > 3 : 1  
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2 .  Vertical 

The average offshore r e l ie f , or s lope from the 

high water l ine proceeding towards the deepes t  part of the bas in . 

a .  Gently s lop ing : A gradient o f  0 -5 % . 

b .  Moderately s loping : A gradient of 6 - 1 5 % . 

c .  Steeply s loping : A grad ient of 1 6 %  or more . 

IV . Water Type 

The fol lowing water type c las ses , a s  propo sed , are 

intended to reflect relative d i f ference s in water qual ity and 

fert i l ity a s  they affect a s s o c iated p lant and an ima l product ivity , 

and des irable recreation use . The c l a s s i f icat ion h a s  been 

adapted from Moyle ( 1 9 4 6 ) and Stewart and Kantrud ( 19 6 9 ) . 

1 .  Fresh Water 

a .  

b .  

Waters with spec ific conductivi t ie s  ranging from 

< 4 0- 7 0 0  mmhos/cm . 

Soft water grouE : Total alka linity : 0 . 0- 4 0 . 0  ppm . 
Sulfate ion 0 . 0 - 1 0 . 0  ppm . 

Hard water grouE : Total alkal inity : 4 1 .  0 -.2 0 0  ppm . 
Sulfate ion 0 . 0 - 5 0 . 0  ppm . 

2 .  Brackish Water 

Waters with spec ific conductivities ranging from 
3 0 0- 1 8 , 0 0 0  mmhos/cm . 

3 .  Saline Water 

Tota l a lkal inity : > 2 0 0  ppm . 
Sulfate ion 5 0 . 0 -3 0 0  ppm . 

Water s  with s peci f i c  conductivities ranging from 

3 5 0 0- 1 0 0 , 0 0 0+ mmhos/cm . Tota l alkal inity > 2 0 0  ppm ; sul fate 

ion >3 0 0  ppm . S a l ine waters are usua lly marked by salt 

encrusted shore lines or flat s , and reduced emergent growths .  

Clas s if icat ion - Running Waters 

I .  Sub c l a s s e s  

1 .  Permanent Running Water - Streams with a sustained , 

uninterrupted f low , maintaining a lentic continuum at a l l  t imes 

of the year . F lows may be reduced , but the stream rarely dries 
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up except dur ing prolonged severe drought . 

2 .  Periodic Running Water - S treams that f low with a 

seasonal rhy thm , f l owing for s hort periods o f  time every spring 

or f al l , and subsequently going dry . The volume of f low may be 

quite var iable . 

3 .  I ntermittent Running Water - S treams that f low at 

irregular interva l s , usua l ly fol lowing spr ing runof f  and high 

precipitation . The s treams cease to f low continual ly , or cease 

a s  a lentic cont inuum at some time of the year . The waters may 

dry up , seep underground , or be reduced to a ser ie s of scattered 

poo l s  or tr ickles . 

4 .  Water Depths 

a .  Shal low streams - Streams with average midsummer 

depths le s s  than 3 0  cm except for scattered poo l s  which may be 

deeper . The stream bottom should be v i si ble ; and the streams 

are usua lly i ntermittent in nature . Usua lly not navigable by 

sma l l  boats . 

b .  Moderate ly Deep - Streams with midsummer depths 

ranging from 3 0  cm to 2 m .  

c .  Deep - Streams with average midsummer depths exceed­

ing 2 m .  Thi s  usua l ly indicates a permanent stream . 

I I . B a s in Topography 

1 .  Hori zontal 

a .  Straight - Straight , u sual ly rapidly f lowing streams . 

No apprec iable change in direction over a mi le o f  stream cour se . 

b .  Curved - Streams with one or two gentle or broad 

curves per mile of stream cour se . 

c .  S inuous - A wind ing s tream making several bend s or 

changes in direction per mi le . 

d .  Meander ing - Frequent changes in direct ion , forming 

a lmost enclosed loops within a mile of the stream course . On 

the outer s ide of the loops , the banks are o ften undercut or 

eroded ; and material is depos ited on the inner s ide of the loops . 

The s tream i s  usua l ly a level to gently s loping f lood plain . 
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e .  Meander ing with Oxbows - As above , except for 

numerous cres cent or horseshoe shaped depres s ions and poo l s  

separated from the main s tream . 

f .  Braided - Youthful streams with numerous d iv i s ions 

or branching , and reuniti ng of flows forming an intertwined or 

bra ided e ffect . 

g .  Beaded - Streams with numerous interconnec ted enlarge­

ment s or poo l s  intersper sed a long the cour s e . 

h .  Dendr itic - Segments o f  s treams with d ichotomous 

branching lead ing to progres sive ly les ser flows , or fan- l ike 

branching as on de ltas or a lluv ial fans . 

2 .  Vertical - The range in the degree of s lope of the 

stream val ley from the banks to the r im .  A descr iption of the 

re lative relief from the s tream to the valley r im may also be 

des irable . 

a .  Gently s l oping - 0 - 5 %  gradient . 

b .  Moderate ly s loping - 6 - 1 5 %  gradient . 

c .  Ste eply s lop ing - 1 6 %  or more . 

I I I . Water Type 

The re lative water qual ity a s  determined by inorganic 

and organic particles in solut ion or suspen sion . 

1 .  C lear : L ight transmittancy more than 9 0 % . In shal low 

waters , the s tream bottom should be v i s ible . 

2 .  Sta ined : Brown or dark colored waters containing 

organic or mineral compounds in suspens ion . Light transmittancy 

is reduced and the bottom i s  seldom vi s ible . Common to fen and 

bog waters . 

3 .  Turbid : Water with a mi lky grayi sh or brown cast 

imparted by suspended s i lt or mud particle s . Light penetrat ion 

is cons iderably reduced , and the bottom i s  not vis ible . Usually 

common in s treams flowing through alluvium , f ine textured or 

eroded soi l s . 
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Marsh C la s s if ication 

I .  Subcl a s s  

1 .  Sal ine : See above . 

a .  Lake s ide : Marshes adj o in ing lake shore s , forming 

an integral part of the lake or occurring a s  a unit behind the 

lake shore ( lagoon ) but periodically rece iving water s  from the 

lake . 

b .  Streams ide : Mar shes a s sociated with s tream shore­

l ines or occas iona lly rece iving f loodwater s from the s tream . 

c .  Delta i c : Mar shes developed on recent de ltas , and 

periodica l ly inundated by f lood waters .  

d .  Seepage Bas in s : Mar she s  deve loped in bas in s  whose 

ch ief s ources of water are spring s , or underground water flows . 

e .  Catchment Ba s in s : Marshes whose source o f  water i s  

dependent upon sur face runoff . There i s  usual ly a tight bas in 

sea l . 

f .  Tida l : Marshe s  adj o ining mar ine areas where the 

water s ource i s  t idal salt water , or where there are per iodic 

inundat ions of fresh , bracki sh or mar ine salt water s .  

I I . Wetland Type 

1 .  Deep Marsh - A permanent or semi-permanent marsh 

which s eldom goes dry except during extreme droughts .  The water 

leve l s  varying from 3 0  cm to 2 m deep are usua l ly maintained 

unt i l  at least ear ly fall . The substrate usually con s ists of 

several cm . o f  organic or mixed sediments .  Stands o f  emergent 

vegetation are usual ly interspersed with area s  of open water 

throughout the basin . The characteristic emergents are bull­

rushes , catta i l s  and reed gra s s e s . 

2 .  Shal low Marsh - A seasonal mar sh which u sual ly 

holds water unt i l  July , or a fter heavy prec ip itation . The 

marsh subsequent ly drie s up , but the bottom s o i l s  usually 

remain waterlogged through the growing season . The marsh may 

hold up to 1 m .  o f  s tanding water dur ing f lood stage s , but 

there i s  l ittle open water . Emergents usua l ly grow in closed , 

dense s tands , occupying mos t  o f  the basin area . The common 
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emergent s inc lude bul lrushe s ,  catta il s , reed gra sses and rushe s .  

3 .  Wet Meadow - Thi s  is a seasona l ly f looded or shal low 

mar sh , u sua lly hold ing les s  water than the above types . Th i s  

meadow may be a gra s sy mar sh wh ich lose s water rapid ly due to 

bottom seepage or evaporat ion . The re is l ittle pe rs istent open 

water , and the soil  i s  water logged at least during part of the 

growing sea s on .  U sua l ly there i s  litt le accumu lat ion of organ ic 

or muc k  soi ls . The vegetation is character i z ed by a c losed 

stand of ta ll and med ium he ight gras se s , rushes and sedge s .  The 

wet meadow usua lly forms an outer or shoreward band ad j acent to 

the shal low marsh . 

Swamp C l a s s i f ication 

I .  Subc la s s  

1 .  Minerotroph ic 

Th is inc lude s rich swamps inf luenced by mineral 

charged waters or under lying minera l soi l s , often a s s oc iated 

with c ont inuou s ly f lowing waters , and pool s . The substrate is 

usua l ly we l l  dec omposed and aerated peat or muck . Water s  are 

u sually not ac id . The se swamp s support good tree growth . 

2 .  Tran s it iona l 

Th is inc lude s le s s  productive swamp s , rece iving 

wate r  e ither through seepage , ground water or runof f ,  but there 

is no cont inuous f low of surface waters .  They are c ommon a long 

the marg in s of fens or bog s and usua l ly conta in some hummock s 

of mos se s .  Water s  may be a c id .  Th i s  subc lass  may intergrade 

with bogs . 

a .  Alluvial - Th i s  inc lude s swamps a s soc iated with 

a l luvium , s tream edge s or leve e s  or recent de ltas . 

b .  Lake s ide - Th i s  type i s  a s soc iated with lake edge s .  

c .  Seepage - Thi s  inc lude s swamp s  where the chief water 

source i s  due to seepage , springs or underground water f low .  

d .  Catchment - Thi s  inc lude s swamps in def in ed depre s ­

s ions rec e iv in g  water from surface runoff o r  intermittent streams . 

They are usua l ly d i f f icult to separate from the above type s .  
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e .  water Track - Th i s  type inc lude s swamps occupy ing 

c oncave natura l dra inage ways acro s s  peatland s - terminating at 

outlets . There i s  usual ly underground water f low and the sub­

strate is u sua l ly we ll decomposed peat . 

f .  Peat Margins - S imilar to above , but f orming a narrow 

be lt o f  swamp f ore s t  at the outer margins of fens and bog s  where 

the peat contac ts minera l soils . Th i s  type usua lly rece ives 

water from seepage outf low from the peatland . 

I I .  Wet land Type s 

Charac ter i z ed by the' dominant vege tation . 

1 .  Alder Wi llow 

F ound a long lake or stream margins or at the edge of 

peat lands . The s o i ls are usua lly mucky . The type i s  charac­

te rized by spec ie s of tall  a lders and wil lows , bog birch , dogwood , 

ba l sam poplar , and larch , u sua l ly with an understory of gra sses 

and sedge s . 

2 .  Cedar Swamp 

A swamp characterized by a hummocky substrate with 

mos s  mounds and we t hollows , with an undergrowth of ferns , 

gra s se s , rushes and shrubs . The tree c over is usua l ly white 

cedar , ba l sam f i r , l arch and a sh . 

3 .  Hardwood Swamp 

A swamp which i s  f looded seasona l ly but se ldom hold s 

water a l l  year and wh ich i s  character ized by rich muck or minera l 

soils , and hardwood s such a s  e lms , a sh ,  ba lsam pop lar , maples and 

b irche s . 

Fen C la ss i f ication 

I .  Subc la s s  

1 .  Flowage Fen - A fen wh ich i s  be ing f lu shed by oxygen­

ated water from creeks , r iver s  or lake s . 

2 .  S o l igenou s Fen - A fen which i s  rece iving some influx 

of water that ha s earlier been in c ontact with minera l s o i l . 

3 .  Topogenous Fen - A fen developed on s l i ghtly slop ing 

depre s s ions in which there is a re stricted inte rna l dra inage . 
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The lat era l movement of wa te r  i s  not comp le te ly obs tructed . 

The surplus wate r is drained of f by open or re stricted out let s .  

I I .  Wet land Type 

1 .  Spr ing Fen - A fen rece iv ing di stinct ly loca lized 

outf low of water f rom the minera l soil . 

2 .  S l op ing Fen - A fen deve loped on apprec iably s lop­

ing land , often in region s of high rainf a l l . It i s  fed by 

seepage water or iginatin g  at h igher ground . 

3 .  Patterned Fen - A fen deve loped in a gently s loping 

topograph ic depre s s ion in wh ich the re are narrow , rai sed ridge s 

of peat , or iented at r ight angle s  to the dra inage . The spac ing 

of the ridge s i s  var iable , g iv ing r i se to several subtype s .  

The fen between the r idge s may be covered by sha l low water . 

4 .  P ond Fen - A fen re sembling patterned fens , but with 

open water ponds of variable depth occurr ing be tween mos t  ridge s . 

5 .  Retention Fen - A fen f looded for a short pe riod , a s  

a t  spr ing thaw , but re ta in ing water for a long period o r  over the 

entire year . The f en may c over f lat surface s ,  va l ley f loors and 

ba s in s . 

6 .  Inundat ion Fen - A fen f looded for a l ong per iod by 

r iver or lake water and found on f lood p la in s  and lake edge s . 

7 .  F loating Fen - A f loat ing or quak ing peat mat with 

fen vegetation , encroach ing over a water sur face . Th is repre sents 

a stage in the f i l l ing- in of a lake ba s in . Th is fen r i se s  and 

f a l ls with f luctuating water leve l s .  

8 .  F lat Fen - A fen occupying extens ive areas o f  f lat , 

low lying land , with u sua l ly feature le s s  microtopography except 

for creek s  or open water area s .  

Bog C la s s if icat ion 

I .  Subc la s s  

1 .  Trans itiona l  Bog - Lands of conge s ted dra inage where 

the in itial layer s of peat developed under the inf luence of 

aerated or mineral iz ed water . Consequent accumu la t ion of peat 

reduce s the movement of water and bog condit ions become preva lent . 
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The peat i s  u sua l ly we l l  decompo sed be low ,  and poorly decomposed 

near the surface . Intergrade s with fens . 

a .  Bowl Bog - A bog developed in a topograph ic depre s­

s i on wh ich is receiving minera l i z ed water . Th is water is not 

reached by p lant roots , due to peat accumu lat ion , except near 

the marg ins of the bog . 

b .  Hanging Bog - A bog deve loped on a slope and wh ich 

is rece iving minera l i z ed water . The internal latera l movement 

of water is restricted by the accumulat ion of peat and a bog 

vegetat ion dominate s the surface . 

c .  F lat Bog - A lowland bog wh ich wa s init ia l ly inf luenced 

by minera l ized wate r , but where peat accumulation produced bog 

cond it ion s . There is no apprec iable centra l doming of the peat . 

2 .  Ombrogenous Bog - A bog where the l iv ing plant commu­

n itie s  receive wa ter and nutr ients ch ie f ly from the rain . The se 

bog s  genera l ly have strongly ac id reaction and the peat is poor ly 

to moderate ly decomposed . 

a .  Raised Bog - A bog hav ing a ra ised , domed prof ile , 

gently s lopin g from the center toward the marg ins . 

b .  B lanket Bog - A bog cover ing even ing up irregu larit ie s  

in the land s cape , generally hav ing a domed pro f i le . 

I I .  We tland Types 

1 .  S inkhole Bog - A bog inf luenced by minera l ized ground­

water , with hummock s of ombrotroph ic mos s  vegetation . Thi s  bog 

is character ized by a hummoc k  and depre s s ion microtopography . 

The peat i s  u sual ly poorly decomposed on the hummock s , but we l l  

dec omposed i n  the s inkhole depres s ion s . 

2 .  Wooded I sland - Heav i ly wooded peat dome wh ich may 

or may not have an ice core . Genera lly it oc cur s  a s  an ' i s land ' 

in large fens . 

3 .  Pa Isa Bog - Ice-cored peat dome , genera l ly surrounded 

by fen and a strip of open wa ter . 

4 .  Peat P lateau - Ice-cored peat f lat , e levated up to 

1 meter above the regiona l water table . 
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5 .  Peat Polygon - I ce-cored peat flat , with sha l l ow 

polygonal crack s at the sur f ace . 

6. OUTSTA N D I N G  N ATURAL P H E N OMENA 

outstanding feature s such as ( 1 )  F a l l s  or rapids , 

( 2 )  Hotspring s , ( 3 )  Rock formations , and ( 4 )  Unu sual landforms , 

etc . , should be highlighted ( a s  points ) on the map of an area . 

The se character i s t ic s  of the la ndscape are of s igni f icance in 

outdoor recreat ion , and they can be readily interpreted from 

airphoto study . In fact , the " uniquenes s "  o f  some features may 

be evident only dur ing a irphoto interpretation when several 

lands capes can be examined from the " b ird ' s  eye view" , and the 

relative uniquene s s  of a feature stand s out in re lation to the 

" background " landscape s imaged on the a irphotos . The notat ion 

of these features would complement the data be ing observed. by 

other resource sections more directly concerned with the ecology 

of the area . It i s  suggested that the l i st of features and 

type s of symbo ls out l ined in the "Land Capab i l ity for Outdoor 

Recreation" prepared by ARDA ( 1 9 6 7 )  be u sed in the B io-phys ical 

Survey when outstand ing features a re be ing noted and inventoried . 

V. G U I D EL I N ES FO R PRESENTATION O F  DATA 

IN R E C O N NAI SSANCE SU RVEY (LEVEL 3) 

Al l mapping units at the Land System leve l wil l  be 

complexe s cons i sting of areas of land having re lative uniformity 

of soil materials ( or predictable pat terns of niater ial s ) within 

which repeated patterns or catenas of soil s , s lope s and vegeta­

t ion wi l l  be evident . 

Spec if ic criter ia concerning the amount o f  var iation 

that wi l l  be permitted within Land System units are not po s s ible 

nor des i rable due to the complex nature of g laciated landscape s 

in Canada . It ma y be useful to consider the app l i cabil i ty of 

all or part of the concept of s imple , complex and compound Land 
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Systems (Chr is tian 1 9 5 8 ) , and MEXE Report No . 9 4 0  ( 19 6 6 ) to 

a s s ist u s  in under stand ing the var iations in Land Sys tem des­

criptions that are documented in var ious parts of the country . 

Depend ing on the varie ty and comp lexity of a given area , for 

example : 

( 1 )  a Land System may have on ly one landform and 

material a s  its reference ba se , e . g . , an exten s ive area of lac­

ustr ine s i lt s  ( S IMPLE LAND SYSTEM ) . 

( 2 )  a Land Sys tem may be composed of two or more c on­

tiguou s land sy stems tha t ,  for rea sons of sca le , cannot be por­

trayed separately ( COMPOUND LAND SYSTEM) - a grouping made 

mere ly because of l imitation s  of sca le . An examp le cou ld be 

a narrow mounta in val ley that feature s a pattern of s o i l s  and 

vegetation on outwa sh depo s its , local lacu strine pond ings , 

col luvium , and a d i s t inct z one of a l luvial fan s , each of wh ich 

may be mappable in an ad j acent broad valley , but in this 

instance cannot be portrayed separate ly . Land Sys tem mapp ing 

units should be symbol i z ed in such a way that the reader can 

refer read i ly from the map to the map legend , and then to a more 

deta i led descr ipt ion of characteristic s of the components in an 

attached ser ie s of table s and/or charts . The organ iz ation and 

presentation of data wi l l  depend in some instanc e s  on loca l or 

regiona l c ond it ion s . 

There are severa l approaches to data presentati on that 

could be fol lowed : ( 1 )  the use of comp lex symbol s  on the map to 

describe many of the feature s of an area cou ld be emp loyed ; or 

( 2 )  the use of re lative ly s imple map symbols or codes combined 

with a set of table s and d iagrams i l lu strating the comp lex of 

feature s within each map unit . Thi s  latter approach is re com­

mended for the pre sent . I f  the procedure does not work out too 

we l l ,  then an a lternative approach w i l l  have to be deve loped at 

a later date . The c la s s if icati on and sort ing-out of a l l  the 

physical information that wil l be generated in the Bio-phys ica l 

survey i s  a ma j or task in itse l f . Problems of key ing- in the data 
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and map area s  to map reference sheets or map co-ordinates ,  or 

physiographic regions , e tc . , is a task that should be put o f f  

until such t ime a s  computer storage o r  related data storage pro­

cedures are initiated . 

The fol lowing points are presented to serve a s  general 

gu ide l ines for map and data pre sentat ion . 

(A)  The distr ibution of land systems on the map should 

be identi f ied by re lative ly s impl e  symbo l s . 

( B )  At the very least a sketch ( or pre ferably a block 

diagram or obl ique airphoto ) should be prepared for each Land 

System that can be mapped . Thi s  sketch should indicate the 

distr ibut ion of the type s of soil , vegetation and water bodie s 

with re spect to the topographic units of the Land System . ( For 

examples see C . S . I . R . O .  Land Research Reports Nos . 1 - 24 and the 

il lustrations in Sect ions A-D that follow ) . 

(C ) Data on the soil and vege tation character i s tics of 

the land type s within each Land System should be s ummarized and 

inc luded in a table or ser ie s of table s , attached to each sketch 

or d iagram ( see C . S . I . R . O .  Land Re search Reports Nos . 1 - 24 for 

i l lustrations ; also Sections A-D that fol low) . 

( D )  A general introductory statement should be prepared 

for each Land System . Thi s  br ief statement should des cribe in 

general terms the compos ition and s tructure of the Land System 

in terms of materials , the ir or igin , textures ,  depths , topography , 

range in e levat ion s , etc . ( see examples that fol low in Sect ions 

A-D ) . General vegetation de s cr iptions and capab il ity rat ings 

for the Land System should also be included . 

( E )  In th is reconnai s s ance survey we should attempt to 

estimate in terms of percentage s ( to the nearest 1 0 % )  our dec i­

sions a s  to whi ch land type s are dominant wi thin each Land 

Sy stem . Thi s  information should be inc luded in the tabular 

descr iption with the parallel data on soil , mater ial s , vegetat ion , 

etc . 

( F )  I t  i s  sugge sted that not more than 5 or 6 land types 
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( preferably 3 - 4 ) be descr ibed for a Land System . Minor inclu­

s ions should be des cr ibed only if they are of maj or importance 

or are s trongly contrasting in character istics compared to the 

dominant feature s of the Land Sy stem ( e . g .  grave l depo s it s  

occupying les s  than 1 0 %  of a broad area of lacustrine c lays 

shou ld be highl ighted and des cr ibed as inc lus ions in the tabu­

lar summary ) . In thi s  type of reconna i s sance survey we will 

have to ignore some o f  the minor phy s i ca l  var iabil ity that we 

know i s  present in a given area , and attempt to organi z e  our 

data in terms of the maj or land units that wil l  form the bas i s  

for management and/or planning dec i s ions . 

( G )  I f  the informat ion i s  ava ilable , the capabi lity 

ratings for various uses ( fore stry , agr iculture , wildl i fe , etc . ) 

should be inc luded in the summary table for each Land System . 

( H )  It i s  recommended that airphoto mosaic maps 

( rather than topographic map s )  be u sed for land system mapping 

wherever they can be obtained . 

( I )  F ina lly , wherever existing airphoto coverage of 

an area i s  of var iable scale and of l imited use for a rapid 

reconna i s s ance survey , it is recommended that every attempt be 

made to re-photograph the area at a scale of 1 : 5 0 , 0 0 0  or 

smaller ( 1 : 6 0 , 0 0 0  - 1 : 9 0 , 0 0 0 )  before the survey program is 

init iated . 

The f igures and tables from the p i lot pro j ects ( Se ctions 

A-D prepared for inc lus ion in these guide l ines by Mes sr s . Baj zak , 

Jurdant , Zoltai and Kowa l l )  are good i l lustrat ion s of the range s 

in landscape comp lexity that can be encountered in various parts 

of the country . The summar ies of the data and the cro s s - sect ion 

diagrams g ive some ind ications of the d i f f icultie s that can 

ar i se in trying to set national s tandards of cla s s  l imits for 

some features .  For example , the range in e levat ion for the 

rather complex Land System in the Manitoba-Saskatchewan presen­

tat ion is 0 - 5 0  feet , where a s  the range in elevation within some 

mountainous l and systems in British Columbi a  c an be 1 , 0 0 0 - 2 , 0 0 0  
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feet . C learly in other assoc iated features such a s  the e s tab­

l i shment of clas s l imits for soil depth , the complex ity of the 

landscape from reg ion to region wil l  dictate the degree to 

wh ich s peci f i c  cl a s s  l imits for depth set up in one region can 

be appl ied with any confidence in another region . 

Although the integration of land and water patterns i s  

not d i s cus sed in the guide l i ne s , the Manitoba-Saskatchewan 

report prepared by S .  Zoltai in the " Progres s  Report on B io­

phys ical Land C l a s s i f ication P i lot Proj e ct s "  ( ARDA 1 9 6 8 )  i s  a 

good i l lustration of an attempt to combine land and water type s 

in a region where l akes of various s i z e s  occupy a maj or part of 

the land scape . " Lands cape Units " , which are broad groupings of 

patterns of land and water type s ( Hi l l s  1 9 6 6 , Anon . 1 9 6 8 ) , are 

used to provide a convenient unit for res ource management and 

multiple land use p lanning , involving fores try , agri culture , 

wildlife , recreat ion and water production at the broader plan­

ning leve l . 

Data and map presentat ion pos s ibilities , from the s imp­

lest to the highly sophisticated , wi l l  need further study and 

evaluation . The cont inuation o f  exi sting pro j ects and the 

initiat ion of new pi lot pro j ects should lead to the development 

of pro cedures and pre sentations that will be o f  maj or use to 

those concerned with multi-purpose resource management and area 

des ign programs . 
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SECTION A - NEWFOUNDLAND P ILOT PROJECT : ILLUSTRATION AND 
DESCRIPTION PREPARED BY D BAJZAK* 

EP INETTE LAND SYSTEM ( E P )  

Wide ly spaced ra i sed beach r idge s of f ine sand with boggy swale s , 
support ing open bogs and mixed fore s t s  of black spruce and ba l­
sam f ir .  

4 

3 

Land Type & D i str ibut ion S o i l  Vegetat ion 
Capabil ity C la s s  

( f orestry ) 

I }  Sma l l  wet depre s s ion s Water logged Mur ica- 7 1  
alongs ide the lake , lO %  Re go Gleysol Alder th icket 

2 )  Gent le s loping beach We l l-dra ined Mixed black spruce 6F 
r idge s  of f ine sand , Rego Gleysol ba lsam f ir forest w 
3 0 %  bS 

3 )  Imperfect ly drained Imperfect ly Open black spruce 7F 
depre s s ions between drained Rego fore st w 
r idge s , 2 0 %  Gleysol bS 

4 } We t f lats between Very poor ly Open bog 7F 
r idge s , 4 0 % dra ined w 

Fenno-F ibr i sol 

* See BAJZAK , DENES , 1 9 6 9 . Bio-phy s ical Land C la s s if icat ion , Labrador . 
Interna l Report N- 1 3 , Dept . of F i sher ie s  and Fore stry , St . John ' s ,  
Newfound land 
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SECT ION B - QUEBEC PILOT PROJECT :  I LLUSTRAT IONS AND 
DESCRI PT ION S  SUBMITTED BY M .  JURDANT 

3 

LAND 
TYPES 

1 

2 

3 
4 

5 

6 

7 

8 

9 
10 

% 
30 
10 

10 

10 

20 

10 

LAND SYSTEM : 

LAND REGION : C 
LAND D IS TRICT : C- I I  

L ' ABBE : LB 

GEOLOGY : Gran ite of Precambr ian age 
GEOMORPHOLOGY : Va l leys 2 0 0- 5 0 0  feet deep in roll ing 

or h il ly areas .  S lope s c overed with 
til l i  bottom f i l led with f luv io­
glac ial and glacio- lacustr ine 
sed iments 

ALTITUDE : 5 0 0- 16 0 0  f t .  
VEGETATION : Ba l sam fir and a spen fore sts on va lley 

s lope s , black spruce- ba lsam f ir fore sts 
in wet and/or sandy areas . 

5 

LANDFORM· SOIL· 

1a br 

1a Ib 

1a-( R) co 

1 a-(R) Iy 

2a-2b m l  

2a-1F-4a-4c ec 

8-7 1 1 1 1 1 

. 

VEGETATION 

PI--BA.d 

PI--BA.d 

PI __ BIA.t 

PI - BAd 

KP.t- HP.t--BA.h 

HP.s ...... SA.hs 

.. 

FOREST 

3 

3 

3 
4 R  

4M 

4W 

6 7 1 6 1 2 1  1 1 1 1 1 1 1 1 1 1 1 1 1 1 

LAND CAPABILITY 

AGRI-
WATER 

RECRE-

CULTURE ATION 
WILDLIFE 

10 4a-4c Is SP 5W 

i n clusions 7a ba SPJ - sc 7WF 

i nc l u s i o n s  4c-4b cp AAI 7W 

i nclusions R mo BA.he 6R 

* See P 13 8 - 1 4 0  in " Progre s s  Report on B io-phy s ical Land C la s s i­
f icat ion , P i lot Proj ects Apr i l  1 9 6 8 " , for Exp lanation of 
Symbo l s  U sed . 
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SECTION C - MANITOBA- SASKATCHEWAN P I LOT PROJECT : ILLUSTRATIONS 
AND DESCRIPTION S  SUBMITTED BY S . C .  Z OLTAI 

Land Sys tem ML- 4 0  

S c a l e  1 "  1 m i l e  ( a p p r o x . ) 

Very weak ly broken area of h igh ly c a lcareous lacu str ine 
c lay or c lay t i l l  ( ML- 4 0h ) , with s lopes and low p lateaus of 
deep h ighly ca lcareou s  loamy t il l  and sha l low very high ly 
calcareous loamy t i l l  over dolomitic bedroc k .  Minor areas of 
deep to sha llow mes ic to f ibr ic peat in some depre s s ion s .  

EXAMPLE: :r - - - - - - - - - - - - - - - t-, -, � - 1- 1�;� � ;- -, - - - - - - - - - - - - -;]: 
Jmzw,Z(Ip@f!T4t: ; I : I : I : :  I :  : :ID±!m9l l l l l�o 

. 
{ CH I CH I CH I LH I l..Y I LH I LH I LH I 1 0M- I CH 

West w m f f MH f m w t OF w 

f s 
Q.M:QE 
LH-CH 

w-s 
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Land Type 
Conunon 

Mate rial % area S table present Forest 
Symbol Geologic Material Moisture west East Soil veg ' n  veg ' n  cap ' y  

LV Very highly Fresh 2 5  - Atikameg tA ,  bS tA ,  wS 5R 
MH calcareous loamy rock s .ph . wS or j P  
f till over dolo-

mitic bedrock 

LH Highly calcareous Fresh 1 0  - Atikameg tA ,  bS tA ,  bS 4 
f loamy till wS or jP 

LH As above Moi st 10 - Chitek tA ,  wS tA ,  bS 
m bPo or bS 4 

LH As above Wet 10 - Dering bPo , bS 
w bS , wS 5W 

CH Highly calcareous Fresh 15 - Wabowden tS , wS tA ,  bS 
f lacustrine clay S ipiwesk j P  4 

or clay till Kinwow 
Wanless 

CH As above Moi st 5 - Roe Lake tA ,  wS tA , bS 
m Montego pPo or bS 4 

CH As above Wet 1 5  - La Perouse bPo , bS 
w Medard bS , wS 6W 

OM-OF Shallow me sic to Wet to 5 - Atik Care x ,  Carex 
---

CH-LH fibric organic satur . I skwasum bS bS 7W 
w-s matter over clay Chocolate 

or loam Farewell 

OM-OF Deep mesic to Satur . 5 - Moose Lake Carex , Care x ,  
s fibric organic Minago bS bS 7W 

matter Rock I s land 
Hargrave 
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SECTION D BRITISH COLUMBIA P I LOT PROJECT : ILLUSTRATIONS AND DESCRIPTIONS 
SUBMITTED BY R. KOWALL 

LAND SYSTEM : GREGOIRE : GR 

Predominantly basal till covered mountain slopes at elevations usually less than 5 , 00 0  feet and slopes 
less than 6 0 % , with the occasional rock outcrop ( intrusive , acidic , igneous bedrock ) . Tree cover consists of 
lodgepole pine , Douglas-fir , western larch and Engelmann spruce . P inegrass is found wherever the tree canopy is 
open . Ratings for soil capability for agriculture include 6T , 7� and 6T with Class 6 varying between 60 to 100% 
and Class 7 be tween 0 to 4 0 % . Gregoire land system covers approximatel� 1 0 %  o f  the area or 3 7 , 200 acres . 

Soil 
Symbol % Pro file Development S lope 

GTS 2 

GTS3 

RIM 

50 Degraded Dystric 
Brunisol or Gleyed 
member 

40 Degraded Dystric 

10 Lithic Degraded 
Dystric Brunisol 

10-30% 

30-60% 

15-40% 

Soil Moisture 
Status 

Moderately well 
to imperfectly 
drained 

We l l  drained 

Well drained 

Material Description 

Loose ,  loam to silt loam s lope­
wash and/or gravelly s andy loam 
weathered glacial till , 10 to 
30 inches in depth , over compact , 
ves icular , grave l ly loamy sand 
basal ti ll , 10 to 30 inches in 
depth , overlying compact grave lly 
sand loam basal til l .  

Loose ,  gravel ly loamy sand colluvium 
and/or grave lly sandy loam weathered 
glacial till , 10 to 3 0  inches in 
depth , overlying compact gravelly 
sandy loam basal til l ;  beneath the 
surface layer may be a compact ,  
vesicular , gravel ly loamy sand layer , 
10 to 30 inches in depth ; bedrock may 
be found as close as 2 0  inches to the 
surface . 

Loose , loamy sand or sand loam soi ls , 
4 to 20 inches in depth over bedrock , 
derived from weathered bedrock and/or 
weathered glacial till . 

Soil Capab i l i ty 
for Agriculture 

T 
7c and/or 

T T 7c and 6
R 

6T 

and/or 6 T  

R T 7
T and/or 6

R 



U1 
IV 

LAND SYSTEM : HELLROARER: HE 

Usually s teep mountainous hillsides less than 4 , 500 fee t e levation with slopes over 2 0 %  covered by mainly 
colluvium and some basal till with rock outcrops ( intrusive , acidic , igneous bedrock ) . S lope s are predominantly 
southern exposures and have a tree cover of ponderosa pine and/or Douglas-fir . An understory of pinegrass and 
other grasses and herbs are found where the tree canopy is relatively open . Ratings for soil capability for 
agriculture inc lude 6T , 6� and 7� with Class 6 varying between 60 to 100% and Class 7 between 0 to 4 0 % . The 
Hellroarer land sys tem covers approximately 3 %  of the area or 1 2 , 200 acre s . 

Soil 
Symbol % Profile Development S lope 

CFC2 

CFC3 

GTS 3 

40 Orthic Regosol- 60% 
Orthic Dystric 
Bruni sol association 

30 Orthic Regosol- 60% 
Orthic Eutric 
Bruni sol associ ation 

10 Degraded Dystric 
Brunisol 

30-60% 

Soil Moisture 
Status Material Des cription 

Rapidly drained Loose , s tony or gravelly loamy s and 
or sandy loam soils of varying 
depths ( usually 20 to 40 or more 
inche s )  derived from weathered 
glacial till and/or weathered bed­
rock overlying bedrock or compact , 
grave lly sandy loam basal til l . 

Rapidly drained Loose , gravelly sandy loam soils of 
varying depths ( usually 2 0  to 4 0  or 
more inches )  derived predominantly 
from weathered glacial till and over­
lying compac t ,  grave lly sandy loam 
basal till or bedrock i lime may be 
found at a depth of 20 to 40 inches . 

Well drained Loose ,  grave lly loamy sand collu­
vium and/or gravelly sandy loam 
weathered glacial till , 10 to 3 0  
inches i n  depth overlying compact 
grave lly sandy loam basal till i 
beneath the surface layer may be 
a compac t ,  vesicular , grave lly 
loamy sand layer , 10 to 30 inches 
in depth i bedrock may be found as 
close as 2 0  inches to the surface . 

Soil Capability 
for Agriculture 

T 
7

R 
and 6T and/or 

6
T 
R 

6T 

T 6
R 

and/or 6T 
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LAND SYSTEM : HELLROARER: HE (Continued) 

Soil 
Symbol % Profile Development S lope 

Soil Moisture 
S tatus 

GTS4 

RIA3 

10 Orthic Grey Luvisol 20-50% Well drained 
to Orthic Dark Grey 
Luvisol 

10 Variable Rapidly drained 

Material Description 

Loose , grave lly sandy loam col luvium 
and/or gravel ly sandy loam weathered 
glacial till , 20 to 40 inches in 
depth , overlying compact gravelly 
sandy loam glacial til l ;  lime may be 
found at a depth of 30 to 40 inches . 

Predominantly exposed bedrock with 
a 0 to 4-inch overlay of loose ,  
loamy sand or sandy loam soil . 

Soil Capability 
for Agriculture 

6T 

R R 
7

T 
and/or 6

T 
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A P P E N D I X  I I  

UTILITY O F  S I O-PHYS ICAL LAN D  CLASSIFICATION TO HYDROLOGY 

Prepared by W. W. Jef fr ey 

The Canada-wide Bio-phy s ic a l  Land C l a s s i f ication i s  

or iented towards management of land for a var iety of u se s . One 

potent ia l app l icat ion of the c la s s if ication is in hydrology . 

Increas ing attention is be ing pa id in Canada to water re s ources .  

Land managers have the power of a s serting a s ignif icant inf lu­

ence upon water y ie ld , regime and qual ity . 

The hydro logy of any bas in is a function , f ir s t ly of 

c limate , and second ly of the land scape with in that bas in .  I f  

prec ip itat ion is regarded a s  input and water yield a s  output , 

then the lands cape i s  s e en a s  having the funct ion of a c onver­

s ion p lant . The Dio-phys ic a l  Land C la s s i f ication repre sents an 

attempt to inventory th is convers ion p lant . To make an inven­

tory of the landscape for hydrologic purpose s , a number of 

a lternat ive approache s are ava i lab le , of wh ich the pre sent B io­

phy s ic a l  Land C la s s i f ic ation is one . 

Mos t  of the parame ter s neces sary for the qua l itative 

eva luation of landscape components for hydrology are inc luded 

in the Bio-phys ica l c la s s if ication . It i s  the task of hydrolo­

gists to interpret the information collected , both dur ing the 

c las s if ication j ob itse lf and after the data bec ome generally 

avai la ble . Wh i le at thi s  t ime no more than a few examp les 

w i l l  be g iven , no hes itation is felt in stating that the c la s s i­

f icat ion w i l l  be app l icable and useful to hydrology and water­

shed management . 
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The Bio-phy s ical Land Clas s if icat ion i s  a reconnai s sance 

survey , based primar i ly upon aerial photograph s , supplemented 

by ground checks , and adapted t o  a spectrum of u se s . The recon­

nais sance nature of the inventory inevitably p laces l imitations 

upon the l evel of deta i l  of the information col l ected , which in 

turn restr icts the uses to which the c la s s i f i cation may be put . 

In spite o f  these r estr ictions , however , the Bio-phy s ical Land 

C las s if ication wi l l  be o f  cons ide rable uti l ity to hydrolog i st s  

and w i l l  repres ent material from which hydrologi sts wil l  pro f i t . 

I n  fact , the avai lab i l ity of thi s  information may give an impetus 

to some a spects of hydrologic s tudy which otherwi se might suffer 

from comparat ive neglect . 

The c las s ification i s  based in part upon var iation in 

the geomorpholgy of the landscape , which is broken down into 

var ious geomorphological segments at the Land System l eve l . I t  

should be pos s ible for re lat ive ( qual itative ) ratings to b e  made 

o f  many o f  these s egments with reference to their hydrologic 

function ing . For instance , an outwash terrace wi l l  be seen to 

have a higher percolation rate and a lower water-ho ld ing capaci­

ty than , for example , a f ine textured lacustr ine plain o f  equi­

valent depth . Thi s  in turn al lows some interpretation to be 

made concerning water y ield , sur face runo f f , f lood susceptibil ity 

and other factor s . S imilar ly , the di spo s ition and repres enta­

t ion of d i f ferent Land Systems within drainage basins allows 

some qua l i tative prediction of the ir hydrologic behaviour . 

The aim of hydro log i sts co-operat ing in land c las s if i­

cation might be to divide the lands cape , in a very general way 

at least init ially , into classes having d i fferent features in 

terms o f : ( a )  water yield ( b )  f low regime ( c )  water qual ity -

sediment production potential , and ( d) water qua l ity - d i s so lved 

s o l id s . 

The parameter s obtained in the inventory whi ch wou ld 

a s si s t  in d i fferentiat ing landscape components o f  distinctive 
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water yield potential ity include : 

- depth o f  sur f i c ial mantle 

- texture o f  mater i al 

- s o i l  morphology 

- topography 

soil  moi sture regime � 

Obviously , only an extreme ly general evaluat ion of each 

Land System is pos s ib le . Neverthe l es s , such evaluation is use­

ful . 

The parameter s l i s ted above a l so he lp to character i z e  

units in terms of flow regime . Rat ing for water yield and for 

f low regime logically should be done as one s tep . No implica­

t ions are made that the parameters l i sted are al l-inc lu s ive . A 

great many others corne into play , a s  i s  evident from even the 

most cur sory re flection . It has a l so to be remembered that the 

initial , broad rating can be made only of potential ity and not 

of current yield and regime , s ince surface condition , hi story 

of use , and the nature of the vegetat ive cover have a profound 

inf luence upon the character i s t i c s  of water yield and regime . 

Exact r at ing of Land Systems for water qual ity i s  a l s o  

difficult . The various units o f  the landscape may , however , 

on the bas i s  of their mineral composition be rated in terms o f  

the ir potentiality t o  contr ibute d i s solved solid s . Qual itat ive 

s chemes of rating erodibil ity ( or stability )  may also be pos ­

s ible . 

In addition to general quantitative rating s cheme s , 

ther e  i s  also a cons iderable body of information whi ch hydrolo­

gists can obtain as part o f  the ir co-operation in land inventory 

teams . Obviously , not only the nature of Land Systems , but the ir 

pos i t ions with in the bas in are also important , from the stand­

point of runoff contributing are a s . Areas where groundwater 

tables appear c lo se to the sur face to provide a larger water 

s ource for evapo-transpirat ion can be recogn iz ed , as can maj or 
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area s  of groundwater recharge and d i s charge . 

The L and Type s , which are the components o f  the Land 

Systems , of fer an opportunity to integrate vegetation into the 

evaluation of the l andscape for hydrologic purposes .  Thi s  i s  

even more troublesome than the evaluation of geomorpho logy a lone 

but , for instance , it may be pos s ible to recognize units in 

which paludification may take place fol lowing fore s t  removal or 

unit s where forest cutt ing would have a particularly pronounced 

e f fect in reduc ing transpiration . 

Hydrologic interpretation of the B io-phys ical clas s ifi­

cation w i l l  probably most use fully be or iented towards the de s­

cr ipt ions wh ich accompany mapping rather than towards mapping 

itself . Hydrology is only one of a number of u se s of the clas­

s i f ication . The fragmentation of units whi ch would result from 

separate subdiv i s ions be ing segregated out according to the 

need s  of individual resource uses mi l itates against all but a 

minimal appl icat ion of such a procedur e . 

The extract ion of mapping - c la s s if icat ion data by com­

puter should be kept in mind . Ready acce s s  to data tabulations 

and summar ies should , once the potentialities are real i zed , give 

a con s iderable incent ive to hydrologic studies ,  e s pecially mode l­

l ing studie s , in which geomorphology i s  a dominant component . 

A large body of phy siogr aphic data i s  commonly used in hydrolo­

gy . Avai labi l ity of geomorphological , and geomorpho logical -

ecological , data should al low companion progres s  to be made in 

geomorphological - hydro log ical inter-re lationships .  
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