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This guide is a technical addendum to standard ecosystem sampling methodology laid out in Describing
Ecosystems in the Field (Province of BC 1998).  This paper outlines additional codes, classifications and
methods to assist in accurate description of wetland and riparian ecosystems.

Comments should be directed to:

Will MacKenzie, R.P. Bio.,  Research Ecologist,
Ministry of Forests, Research Branch
3726 Alfred Ave, Bag 5000
Smithers, B.C. Canada  V0J 2N0
(W) 250-847-7763  Fax 250-847-7217
E-mail Will.MacKenzie@GEMS1.gov.bc.ca
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´'HVFULELQJ�(FRV\VWHPV�LQ�WKH�)LHOG�>'(,)@µ��/XWWPHUGLQJ�HW�DO��������RXWOLQHV�WKH�VWDQGDUG
PHWKRGRORJ\�IRU�GHVFULELQJ�WHUUHVWULDO�HFRV\VWHPV�LQ�%ULWLVK�&ROXPELD���7R�DFFRXQW�IRU�FKDQJHV
LQ�PHWKRGRORJ\�DQG�LQIRUPDWLRQ�UHTXLUHPHQWV��D�QHZ�UHYLVHG�HFRV\VWHP�ILHOG�GDWD�IRUP��)6����
DQG�DFFRPSDQ\LQJ�'(,)�ILHOG�PDQXDO�KDYH�EHHQ�ZULWWHQ��3URYLQFH�RI�%&����������7KLV�QHZ
PDQXDO�LQFOXGHV�QHZ�ILHOGV�DQG�DGGLWLRQDO�FRGHV�WKDW�GLG�QRW�DSSHDU�LQ�WKH�RULJLQDO�'(,)���6RPH
RI�WKHVH�ILHOGV�DQG�FRGHV�DUH�VSHFLILFDOO\�LQFOXGHG�IRU�EHWWHU�GHVFULSWLRQ�RI�ZHWODQG�DQG�ULSDULDQ
HFRV\VWHPV���%HFDXVH�WKH�QHZ�'(,)�LV�D�ILHOG�PDQXDO��WKH�GHVFULSWLRQ�RI�WKHVH�QHZ�FRGHV�DQG
ILHOGV�DQG�VDPSOLQJ�PHWKRGRORJ\�DUH�EULHI���7KLV�SDSHU�LV�D�VXSSOHPHQW�WR�WKH�ILHOG�PDQXDO�DQG
SURYLGHV�GHILQLWLRQV�DQG�GHVFULSWLRQV�RI�QHZ�XQLWV�DQG�GDWD�ILHOGV�DV�ZHOO�DV�D�ILHOG�VDPSOLQJ
PHWKRGV�VSHFLILF�WR�ZHWODQGV�

:HWODQGV�DQG�ULSDULDQ�HFRV\VWHPV�GLIIHU�IURP�WHUUHVWULDO�HFRV\VWHPV�LQ�WKUHH�PDMRU�ZD\V�

• 7KH\�DUH�VWURQJO\�LQIOXHQFHG�E\�K\GURORJLFDO�IDFWRUV�

• 7KH\�PRVW�FRPPRQO\�RFFXU�DV�FRPSOH[HV�RI�FRPPXQLW\�W\SHV�DW�PRGHUDWH�VSDWLDO�VFDOHV����
���������DQG

• 7KH\�DUH�PRUH�FORVHO\�WLHG�WR�XSVWUHDP�RU�ODQGVFDSH�OHYHO�IDFWRUV�

7R�DGYDQFH�RXU�NQRZOHGJH�RI�WKHVH�W\SHV�RI�HFRV\VWHPV��LW�LV�LPSRUWDQW�WKDW�ILHOG�GDWD�FROOHFWLRQ
DQG�HYDOXDWLRQ�LQFOXGH�VRPH�GHVFULSWLRQ�RI�WKH�DERYH�WKUHH�IDFWRUV���7KLV�LQIRUPDWLRQ�PD\�EH
SDUW�RI�VSHFLILF�GDWD�ILHOGV�RU��DV�IRU�DQ\�HFRV\VWHP�GDWD�FROOHFWLRQ��REVHUYDWLRQV�DERXW�WKH�SORW
UHFRUGHG�LQ�WKH�QRWHV�SURYLGH�HVVHQWLDO�LQIRUPDWLRQ�IRU�IXWXUH�LQWHUSUHWDWLRQ�RI�WKH�SORW�GDWD�

7KH�QHZ������)6����LQFOXGHV�VRPH�QHZ�ILHOGV�IRU�GHVFULELQJ�K\GURORJ\�DQG�HFRV\VWHP�W\SH���,Q
DGGLWLRQ��VRPH�OLVWV�RI�GHVFULSWLYH�FRGHV�LQ�H[LVWLQJ�ILHOGV�KDYH�EHHQ�H[SDQGHG�WR�DFFRPPRGDWH
IDFWRUV�UHOHYDQW�WR�ZHWODQG�DQG�ULSDULDQ�HFRV\VWHPV��7KHVH�ILHOGV�DUH�OLVWHG�EHORZ�

1HZ�)LHOGV�RQ�WKH������)6����UHOHYDQW�WR�ZHWODQG�DQG�ULSDULDQ�GHVFULSWLRQ�

• 5HDOP�&ODVV

• +\GURJHRPRUSKLF�&ODVVLILFDWLRQ

• :DWHU�VRXUFH

• )ORRG�5HJLPH

• 9RQ�3RVW

• S+

)LHOGV�ZLWK�DGGLWLRQDO�OLVWV�RI�GHVFULSWRUV�UHOHYDQW�WR�ZHWODQG�DQG�ULSDULDQ�HFRV\VWHPV

• 6XUIDFH�7RSRJUDSK\��VKDSH�

• 'UDLQDJH

)LHOGV�IRU�ZKLFK�VSHFLILF�DVVHVVPHQW�PHWKRGV�RU�LQWHUSUHWDWLRQV�DUH�UHTXLUHG�LQ�ZHWODQGV�DQG
ULSDULDQ�HFRV\VWHPV�LQFOXGH�WKH�

• 6LWH�'LDJUDP

• 0RLVWXUH�5HJLPH

• 1XWULHQW�5HJLPH

• 6WUXFWXUDO�6WDJH

• 6XFFHVVLRQDO�6WDWXV

• +XPXV�DQG�6RLOV�KRUL]RQ�GHVFULSWLRQ

• S+�DQG�FRQGXFWLYLW\

7KH�PHWKRGV�DQG�QHZ�GHILQLWLRQV�IRU�HDFK�RI�WKH�DERYH�OLVWHG�ILHOGV�DUH�GHVFULEHG�EHORZ�LQ�WKH
RUGHU�WKH\�DSSHDU�RQ�WKH�)6����)LHOG�&DUG�
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/2&$7,1*�$�:(7/$1'�(&26<67(0�3/27

3ORWV�VKRXOG�EH�SODFHG�LQ�KRPRJHQRXV�DUHDV�ZLWKLQ�ZHWODQGV��VLWHV�WKDW�FURVV�FRPPXQLW\�OLQHV
DQG�DUH�KHWHURJHQHRXV�DUH�QRW�XVHIXO�IRU�HFRV\VWHP�FODVVLILFDWLRQ���$�VWDQGDUG���P[��P�SORW�LV
LGHDO��KRZHYHU�ZHWODQG�FRPPXQLWLHV�RIWHQ�RFFXU�DV�QDUURZ�EDQGV�ZLWKLQ�D�ZHWODQG���3ORWV
VKRXOG�EH�PDGH�WR�ILW�LQ�WKHVH�FRPPXQLW\�W\SHV���,GHDOO\��DQ�HFRV\VWHP�SORW�VKRXOG�EH�SODFHG
ZLWKLQ�HDFK�HFRV\VWHP�W\SH���$�GLDJUDP�DQG�GHVFULSWLRQ�VKRXOG�DOZD\V�EH�PDGH�VKRZLQJ�DQG
GHVFULELQJ�WKH�VSDWLDO�DQG�HFRORJLFDO�UHODWLRQVKLS�EHWZHHQ�WKH�GLIIHUHQW�HFRV\VWHP�W\SHV�ZLWKLQ
WKH�ZHWODQG���7KHVH�QRWHV�DUH�YDOXDEOH�IRU�FUHDWLRQ�RI�HFRORJLFDO�GHVFULSWLRQV�DV�ZHOO�DV
ODQGVFDSH�DQG�PDSSLQJ�XQLWV�

6,7(�&$5'

� 6,7(�',$*5$0

7KH�VLWH�GLDJUDP�VKRXOG�VKRZ�DQG�ODEHO�DGMDFHQW�HFRV\VWHPV��ZDWHU�ERGLHV��DQG�FKDQQHOV���,I
URRP�DOORZV��D�SODQH�YLHZ�RI�WKH�ZHWODQG�LQ�DGGLWLRQ�WR�D�FURVV�VHFWLRQDO�GLDJUDP�FDQ�SURYLGH�D
YDOXDEOH�SHUVSHFWLYH�RQ�FRPPXQLW\�UHODWLRQVKLSV���$VVRFLDWHG�HFRV\VWHPV�VKRXOG�DOVR�EH
GHVFULEHG�LQ�WKH�QRWHV�VHFWLRQ�RI�WKH�6LWH�&DUG�



Field Description of Wetlands MacKenzie DRAFT 08 July 1999

Page 6 of 63

� 02,6785(�5(*,0(

0RVW�ZHWODQGV�DUH�6XEK\GULF�RU�+\GULF�UHODWLYH�VRLO�PRLVWXUH�UHJLPH��5605��RU�ZHW�WR�YHU\�ZHW
DEVROXWH�VRLO�PRLVWXUH�UHJLPH��$605����+RZHYHU��)ORRG�HFRV\VWHPV�DQG�VRPH�ZHWODQG�FODVVHV
VXFK�DV�PDUVKHV�KDYH�D�IOXFWXDWLQJ�ZDWHU�WDEOH���6LQJOH�YLVLW�DVVHVVPHQW�RI�605�RQ�WKHVH�VLWHV
VKRXOG�UHO\�RQ�VRLOV�DQG�YHJHWDWLRQ�DV�PXFK�DV�SRVVLEOH��)RU�)ORRG�HFRV\VWHPV��HDUO\�VHDVRQ
ZDWHU�WDEOHV�ZLOO�EH�DERYH�WKH�VXUIDFH�DQG�DSSHDU�WR�EH�VXEK\GULF�RU�K\GULF�EXW�ZDWHU�OHYHO�IDOOV
WR�ZHOO�EHORZ�WKH�VXUIDFH�DQG�VRLOV�DUH�K\JULF�RU�VXEK\GJULF�LQ�ODWH�VHDVRQ�EHFDXVH�RI�ZHOO�
GUDLQHG�VDQG\�RU�JUDYHOO\�VRLOV���)RU�WKHVH�VLWHV��DVVHVVPHQW�RI�WKH�GXUDWLRQ�RI�IORRGLQJ�PD\�EH�D
PRUH�LPSRUWDQW�IDFWRU��VHH�)ORRG�5HJLPH�ILHOG�EHORZ���7KH�DVVLJQPHQW�RI�605�VKRXOG�EH�EDVHG
RQ�PLG�VHDVRQ�ZDWHU�UHJLPH�QRW�RQ�VSULQJ�IORRG�RU�IDOO�GURXJKW�VWDWHV�

$�OLVW�RI�VSHFLHV�WKDW�FRPPRQO\�RFFXU�RQ�ZHW�DQG�YHU\�ZHW�VLWHV�LV�SUHVHQWHG�LQ�$SSHQGL[�,�

6RPH�GHILQLWLRQV�RI�ZHWODQG�PRLVWXUH�UHJLPHV�

 6XEK\GULF�ZHW

6LWHV�RQ�PLQHUDO�VRLOV�ZKHUH�WKH�ZDWHU�WDEOH�LV�QHDU�EXW�EHORZ�WKH�VRLO�VXUIDFH�IRU�PRVW�RI�WKH
JURZLQJ�VHDVRQ�DV�LQGLFDWHG�E\�SURPLQHQW�PRWWOHV�RU�JOH\LQJ�ZLWKLQ���FP�RI�WKH�VXUIDFH�

6LWHV�ZLWK�RUJDQLF�VRLOV�KDYH�D�ZDWHU�WDEOH�WKDW�PD\�GURS�EHORZ���FP�GXULQJ�WKH�JURZLQJ�VHDVRQ
EXW�VXUIDFH�SHDW�UHPDLQV�ZHW�GXH�WR�FDSLOODU\�DFWLRQ�DQG�PRLVWXUH�UHWHQWLRQ�E\�WKH�RUJDQLF
PDWHULDO�

 +\GULF�YHU\�ZHW

6LWHV�RQ�PLQHUDO�RU�RUJDQLF�VRLOV�ZKHUH�WKH�ZDWHU�WDEOH�LV�DW�RU�DERYH�WKH�VRLO�VXUIDFH�IRU�WKH
PDMRULW\�RI�WKH�VHDVRQ�DV�LQGLFDWHG�E\�EHLQJ�IORRGHG�WR�PLG�VHDVRQ���EOXH�JUH\�JOH\HG�KRUL]RQV
DW�WKH�VRLO�VXUIDFH��RU�RUJDQLF�VRLOV�RQ�IORDWLQJ�PDWV�RU�VDWXUDWHG�DW�WKH�VXUIDFH�LQ�PLGVHDVRQ�

� 1875,(17�5(*,0(

$VVHVVPHQW�RI�615�UHTXLUHV�GLIIHUHQW�IDFWRUV�WKDQ�XSODQG�VLWHV���:DWHU�S+�LV�RQH�PHDVXUH�RIWHQ
XVHG�WR�DVVHVV�QXWULHQW�VWDWXV�EXW�RWKHU�IDFWRUV�VXFK�DV�QLWURJHQ�DQG�SKRVSKRUXV�DYDLODELOLW\�
DHUDWLRQ�DQG�YHUWLFDO�DQG�ODWHUDO�JURXQG�ZDWHU�PRYHPHQW�WKURXJK�WKH�VXEVWUDWH�DUH�LPSRUWDQW
�7DEOH������$�PRGLILHG�HGDWRSLF�JULG�LQFRUSRUDWHV�S+�DQG�ZDWHU�IORZ��K\GURG\QDPLFV��DQG�FDQ
EH�XVHIXO�IRU�DVVHVVLQJ�QXWULHQW�UHJLPH��)LJXUH������6RPH�ZHWODQG�VSHFLHV�PD\�EH�XVHG�DV
LQGLFDWRUV�RI�QXWULHQW�UHJLPH���$�GUDIW�OLVW�LV�RXWOLQHG�LQ�$SSHQGL[�,,
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7DEOH�����1XWULHQW�UHJLPH�FODVVHV�DQG�UHODWLRQVKLSV�WR�VLWH�IDFWRUV

615 $
YHU\�SRRU

%
SRRU

&
PHGLXP

'
ULFK

(
YHU\�ULFK

)
VDOLQH

$YDLODEOH
QXWULHQWV

YHU\�ORZ ORZ DYHUDJH SOHQWLIXO DEXQGDQW H[FHVV�DONDOL
RU�VDOW
DFFXPXODWLRQ

:DWHU�S+ ���� ������� ������� ������� ����²���� ����

9RQ3RVW�RI
VXUIDFH�WLHU

��� ��� ��� ���� ����

*URXQG
ZDWHU�IORZ
WKURXJK�VLWH

&�1�UDWLR

6XUIDFH�WLHU
PDWHULDO

:DWHU�&RORU

&RORU�RI
VXUIDFH
2UJDQLFV

6XUIDFH�WLHU
VDWXUDWLRQ

/RZ

6WDJQDQW

6HDVRQDO�6HHSDJH

&RQWLQXRXV�VHHSDJH

+LJK

0HGLXP

)LEULPRU 6DSULPRGHU

0HVLPRU

0LQHUDO 0DUO

WHD�FRORUHG��\HOORZLVK�GHHS�EURZQ�DQG�WXUELG

JUHHQ�EURZQ�DQG�FOHDU

JUHHQ�EURZQ�DQG�WXUELG

EOXH�JUHHQ�DQG
YHU\�FOHDU
�DONDOLQH�

SDOH

GDUN

DOZD\V�VDWXUDWHG

VHDVRQDO�H[SRVXUH�RI�VXEVWUDWH

GLXUQDO�H[SRVXUH�RI�VXEVWUDWH



Field Description of Wetlands MacKenzie DRAFT 08 July 1999

Page 8 of 63

The hydrodynamic index (HI) is a qualitative measure of water movements within a site.  Magnitude of
vertical fluctuation and lateral ground movements are used in the assessment of HI.

7DEOH�����&KDUDFWHULVWLFV�RI�WKH�+\GURG\QDPLF�LQGH[��+,�

INDEX Description Palustrine Lacustrine Fluvial Estuarine Typical
wetland
classes

1 Stagnant to very gradually moving

soil water.  Vertical fluctuations

minimal.  Permanent surface

saturation but minimal or no surface

flooding.

Basins or

Hollows with

stable water

regimes.

None None None Peatlands;

Bogs and Fens

2 Gradual groundwater movement

through peat or fine textured mineral

soils along a hydrological gradient.

Hollows,

Slopes, or

water tracks in

Lake flats not

directly

influences by

None None Peatlands;

Fens and poor

Swamps
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Minor vertical water table

fluctuations.  Semi-permanent soil

saturation with some elevated

micro-sites or brief periods of

surface aeration.

basins;

peripheral

locations.

the water body

3 Significant groundwater movement

through mineral soils or peat.

Moderate vertical water table

fluctuations. Often with surface

flooding and late season drawdown.

Peripheral and

shore locations

in basins.

Open hollows.

Potholes with

stable and

stagnant water

table

Protected lake

embayments

Protected

backwater

channels that

flood rarely

None Swamps and

Marshes

4 Significant and relatively free

groundwater movement through

mineral soils.  Strong vertical water

table fluctuations.  Periods of

significant surface flooding by

mobile surface water followed by

partial drawdown.

Potholes in

arid climates

that experience

significant

draw down

Wave-

exposed

shores

Flood plain

depressions

Protected sites

in the estuary

Marshes,

Swamps,

Shallow Open

Water

5 Highly dynamic surface water

regime; diurnal (tidal) water table

fluctuations with  significant periods

of substrate exposure and aeration.

Potholes in

arid climates

that experience

significant

draw down

Wave exposed

shores

Directly

adjacent to

river course

and influenced

by normal river

flow

Most sites

within estuary

Marshes,

Estuarine,

Shallow Open

Water

� 6758&785$/�67$*(

:HWODQGV�ZLWK�VWXQWHG�WUHHV�RQ�WKHP�DUH�GHILQHG�DV�&RQLIHURXV�7DOO�6KUXE���7KLV�LV�WKH
HTXLYDOHQW�RI�WKH�WHUP�´WUHHGµ�XVHG�LQ�WKH�&DQDGLDQ�:HWODQG�FODVVLILFDWLRQ�DQG�WKH�:HWODQG�DQG
5LSDULDQ�(FRV\VWHP�&ODVVLILFDWLRQ��0DF.HQ]LH�DQG�%DQQHU�������

� 5($/0�&/$66

7KH�5HDOP�DQG�&ODVV�KDYH�EHHQ�GHILQHG�IRU�ZHWODQGV�DQG�UHODWHG�HFRV\VWHPV��0DF.HQ]LH�DQG
%DQQHU���������7KHVH�XQLWV�DUH�EURDG�OHYHO�JURXSLQJ�RI�SODQW�DVVRFLDWLRQV�ZLWK�VLPLODU�YHJHWDWLRQ
DQG�HQYLURQPHQW�FKDUDFWHULVWLFV���'HVFULSWLRQV�RI�HDFK�RI�WKH�XQLWV�LQ�7DEOH���LV�GHVFULEHG�EHORZ
DQG�D�NH\�WR�WKHVH�VDPH�XQLWV�LV�IRXQG�LQ�$SSHQGL[���
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7DEOH����:HWODQG�DQG�UHODWHG�HFRV\VWHPV�GHILQHG�LQ�:5(&�

(FRV\VWHP�5HDOP (FRV\VWHP�*URXS (FRV\VWHP�&ODVV &RGH

:HWODQG��:� 3HDWODQG %RJ :E

)HQ :I

0LQHUDO 6ZDPS :V

0DUVK :P

)UHVK�ZDWHU��:� 6KDOORZ�ZDWHU :Z

7HUUHVWULDO��7� )ORRG��)� +LJK�EHQFK )K

0LG�EHQFK )P

/RZ�EHQFK )O

$FWLYH�FKDQQHO )D

7UDQVLWLRQ�7� 6KUXE�FDUU 7F

*UDPLQRLG�0HDGRZ 7J��ZDV�7P�

)RUE�PHDGRZ 7I��ZDV�7K�

(VWXDULQH�(� /RZ (VWXDULQH�0DUVK
(VWXDULQH�7LGDO�)ODW

(P
(I

+LJK (VWXDULQH�0HDGRZ (G

(VWXDULQH�6ZDPS (V

��� (FRV\VWHP�6LWH�5HDOPV�DQG�*URXSV

7KH�(FRV\VWHP�5HDOPV�DUH�WKH�EURDGHVW�VLWH�XQLWV�RI�:5(&���7KH\�GHVFULEH�EURDG�VLPLODULWLHV�LQ
VLWH�FRQGLWLRQV�EDVHG�PRVWO\�RQ�ZDWHU�VRXUFH�DQG�RWKHU�K\GURORJLFDO�IDFWRUV�WKDW�DUH�H[SUHVVHG�LQ
WKH�VLWHV�ELRORJLFDO�FRPPXQLWLHV��7DEOH����

7DEOH���&RPSDULVRQ�RI�HFRORJLFDO�FKDUDFWHULVWLFV�EHWZHHQ�(FRV\VWHP�5HDOPV�GHVFULEHG�LQ�WKLV
GRFXPHQW

(FRV\VWHP
5HDOP

+\GURSK\WH��
RI�WRWDO
YHJHWDWLRQ
FRYHU

3ULPDU\
:DWHUVRXUFHV

$FWXDO�605
�5HODWLYH
605�

6RLO�VDWXUDWLRQ
GXUDWLRQ

6RLO�'UDLQDJH

:HWODQG !��� *URXQGZDWHU
DQG
SUHFLSLWDWLRQ

:HW��9HU\�ZHW SURORQJHG YHU\�SRRU�WR
SRRU

7HUUHVWULDO ����� *URXQGZDWHU
DQG
3UHFLSLWDWLRQ

0RLVW�²�9HU\
0RLVW

EULHI SRRU�WR�UDSLG

(VWXDULQH ������ 0DULQH�DQG
)UHVKZDWHU
IORRGLQJ

0RLVW�WR�:HW EULHI�WR
SURORQJHG

YHU\�SRRU�WR
YHU\�ZHOO

)UHVKZDWHU ���� )ORRGLQJ $TXDWLF SHUPDQHQW YHU\�SRRU

*URXSV�GHILQH�D�VHW�RI�HFRV\VWHPV�ZLWKLQ�D�5HDOP�WKDW�VKDUH�PRUH�VSHFLILF�HQYLURQPHQWDO�WUDLWV
WKDW�GLVWLQJXLVK�WKHP�IURP�RWKHU�*URXSV�ZLWKLQ�WKH�5HDOP���,Q�WKH�7HUUHVWULDO�DQG�)UHVKZDWHU
5HDOPV�WKHUH�DUH�VHYHUDO�JURXSV�WKDW�DUH�VLPLODU�WR�ZHWODQG�HFRV\VWHPV�EHFDXVH�WKH\�DUH�VWURQJO\
LQIOXHQFHG�E\�K\GURORJLFDO�IDFWRUV���:H�GHVFULEH�RQO\�WKHVH�SDUWLFXODU�JURXSV�LQ�FRQMXQFWLRQ
ZLWK�ZHWODQG�DQG�5LSDULDQ�HFRV\VWHPV��7DEOH����

:HWODQG�5HDOP��:�

:HWODQGV�DUH�GHILQHG�E\�VSHFLILF�FULWHULD���7KH\�RFFXU�ZKHUH�

�VRLOV�DUH�ZDWHU�VDWXUDWHG� IRU�D�VXIILFLHQW� OHQJWK�RI� WLPH�VXFK�WKDW�H[FHVV�ZDWHU�DQG�UHVXOWLQJ

ORZ�VRLO�R[\JHQ�OHYHOV�DUH�SULQFLSDO�GHWHUPLQDQWV�RI�YHJHWDWLRQ�DQG�VRLO�GHYHORSPHQW�
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:HWODQGV�PXVW�KDYH�

� SODQW�FRPPXQLWLHV�FKDUDFWHUL]HG�E\�VSHFLHV�WKDW�QRUPDOO\�JURZ�LQ�VRLOV�ZDWHU�VDWXUDWHG�IRU

D�PDMRU�SRUWLRQ�RI�WKH�JURZLQJ�VHDVRQ���K\GURSK\WHV����DQG

� VRLOV�ZLWK�VXUIDFH�SHDW���2���KRUL]RQV�RU�JOH\HG�PLQHUDO�KRUL]RQV��%J�RU�&J��ZLWKLQ���FP

RI�WKH�VRLO�VXUIDFH�

:HWODQG�&ODVVHV�LQFOXGH�%RJV��)HQV��6ZDPSV��DQG�0DUVKHV

:HWODQG�3HDWODQG�*URXS

3HDWODQGV�DUH�FKDUDFWHUL]HG�E\�WKH�DFFXPXODWLRQ�RI�SRRUO\�GHFRPSRVHG��ILEULF�RU�PHVLF��GHDG
VXUIDFH�RUJDQLF�PDWHULDO���3HDWODQGV�DUH�W\SLFDOO\�WKRVH�ZHWODQGV�ZLWK�PRUH�WKDQ���FP�RI�SHDW
DFFXPXODWLRQ��KRZHYHU��LQ�FROG�FOLPDWHV��KLJK�HOHYDWLRQ�RU�ODWLWXGH��VRPH�SHDWODQG�HFRV\VWHPV
RFFXU�RQ�WKLQQHU�SHDW�OD\HUV�

:HWODQG�0LQHUDO�*URXS

0LQHUDO�ZHWODQGV�RFFXU�ZKHUH�

• 0LQHUDO�VRLOV�DUH�LQIOXHQFHG�E\�H[FHVV�ZDWHU�EXW��IRU�FOLPDWLF��HGDSKLF��RU�ELRWLF�UHDVRQV�
DFFXPXODWH�OLWWOH�RU�QR�SHDW���*OH\VROLF�VRLOV�RU�SHDW\�SKDVHV�RI�*OH\VROLF�VRLOV�DUH
FKDUDFWHULVWLF�RI�WKHVH�ZHWODQGV�

• 'HHS�EXW�ZHOO�KXPLILHG��ZRRG\��RU�OLPQLF�SHDWV�ZKHUH�WKHUH�LV�VLJQLILFDQW�JURXQG�ZDWHU
PRYHPHQWV�DUH�DOVR�SODFHG�LQ�WKH�0LQHUDO�JURXSV�

7HUUHVWULDO�5HDOP

7HUUHVWULDO�HFRV\VWHPV�RFFXU�RQ�VLWHV�ZKHUH�ZDWHU�LV�QRW�LQ�VXUSOXV�IRU�H[WHQGHG�SHULRGV�RI�WKH
JURZLQJ�VHDVRQ��DFWXDO�PRLVWXUH�UHJLPH�YHU\�GU\�WR�YHU\�PRLVW����7KHVH�VLWHV�DUH�FKDUDFWHUL]HG
E\�WKH�GRPLQDQFH�RI�GURXJKW�WROHUDQW�YDVFXODU�SODQWV��EU\RSK\WHV�DQG�FU\SWRJUDPV�
'HFRPSRVLWLRQ�LV�SULPDULO\�DHURELF�E\�IXQJL��EDFWHULD��DQG�VRLO�IDXQD�

7HUUHVWULDO�)ORRG�*URXS��)�

)ORRG�HFRV\VWHPV�DUH�GHILQHG�DV�

VLWHV� IORRGHG� IRU�VKRUW�GXUDWLRQ�GXULQJ�WKH�JURZLQJ�VHDVRQ�ZKHUH�VRLOV�DUH� IUHHO\�GUDLQHG�DQG

DQR[LF� FRQGLWLRQV� �LI� WKH\� RFFXU�� DUH� TXLFNO\� UHOLHYHG� DIWHU� VXEVLGHQFH� RI� IORRGZDWHUV�

9HJHWDWLRQ�WROHUDQW�RI�EULHI�IORRGLQJ�HYHQWV�EXW�QRW�SURORQJHG�VRLO�VDWXUDWLRQ�DUH�W\SLFDO���)ORRG

HFRV\VWHPV�RFFXU�VSHFLILFDOO\�ZKHUH�

� ZDWHU�ERGLHV�SHULRGLFDOO\�IORRG�WKHLU�EDQNV�GHSRVLWLQJ�RU�HURGLQJ�IOXYLDO�RU�ODFXVWULQH

PDWHULDOV��DQG

� ZDWHU�WDEOHV�DUH�ZLWKLQ�WKH�URRWLQJ�]RQH�GXULQJ�SDUW�RI�WKH�JURZLQJ�VHDVRQ��EXW�QRW�IRU

VXIILFLHQW�GXUDWLRQ�WR�FDXVH�JOH\LQJ�ZLWKLQ�WKH�WRS����FP�VRLO�GHSWK�

7HUUHVWULDO�7UDQVLWLRQ�*URXS��7�

7UDQVLWLRQ�HFRV\VWHPV�DUH�GHILQHG�DV�

VLWHV�ZLWK�D�PRLVW�RU�YHU\�PRLVW�DFWXDO�PRLVWXUH�UHJLPH�WKDW�KDYH�D�QDWXUDO�FOLPD[�FRPPXQLW\

GRPLQDWHG� E\� JUDVVHV� RU� VKUXEV�� �0RLVW� VRLO� FRQGLWLRQV� FRPELQHG� ZLWK� RWKHU� HQYLURQPHQWDO

IDFWRUV�VXFK�DV� ORZ� VRLO� WHPSHUDWXUH�� SURORQJHG� VQRZ� SDFN�� DFFXPXODWLRQ� RI� FROG� DLU�� RU� VRLO

VDOLQLW\�SUHFOXGH�HVWDEOLVKPHQW�RI� IRUHVW�HFRV\VWHP�VSHFLHV�JURXSV�WKDW�ZRXOG�QRUPDOO\�RFFXU

XQGHU�WKHVH�VRLO�PRLVWXUH�UHJLPHV�
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(VWXDULQH�5HDOP��(�

(VWXDULQH�HFRV\VWHPV�DUH�GHILQHG�DV�

FRDVWDO�VLWHV�GRPLQDWHG�E\�SODQWV�DQG�RWKHU�RUJDQLVPV�WROHUDQW�RI�ZHW��EUDFNLVK�VRLOV� IRXQG�DW

WKH�FRQIOXHQFH�RI�D�IUHVKZDWHU�VRXUFH�DQG�WKH�PDULQH�HQYLURQPHQW�DQG�DIIHFWHG�E\�RFFDVLRQDO�RU

GLXUQDO�WLGDO�LQXQGDWLRQ���(VWXDULQH�HFRV\VWHPV�RFFXU�VSHFLILFDOO\�ZKHUH�

� DW� OHDVW� SHULRGLFDOO\�� WKH� ODQG� VXSSRUWV� SUHGRPLQDQWO\� K\GURSK\WLF� SODQW� VSHFLHV� RU

EUDFNLVK�ZDWHU�DGDSWHG�LQYHUWHEUDWHV�

� WKH�VXEVWUDWH�LV�SUHGRPLQDQWO\�XQGUDLQHG�K\GULF�VRLO�� �6RLOV�PD\�EH�RUJDQLF�RU� LQRUJDQLF�

,Q�PLQHUDO�VRLOV��JOH\LQJ�RFFXUV�ZLWKLQ�WKH� WRS� ��FP��� RU� WKH� VXEVWUDWH� LV� QRQVRLO� DQG� LV

VDWXUDWHG�ZLWK�ZDWHU�RU�FRYHUHG�E\�VKDOORZ�ZDWHU�DW�VRPH�WLPH�GXULQJ�WKH�JURZLQJ�VHDVRQ�

� WKH�VLWH�LV�WLGDOO\�LQIOXHQFHG�DQG�DW�OHDVW�RFFDVLRQDOO\�DIIHFWHG�E\�EUDFNLVK�ZDWHU�

)RXU�(VWXDULQH�HFRV\VWHP�FODVVHV�DUH�GHILQHG�XQGHU�WKH�(VWXDULQH�HFRV\VWHP�UHDOP��(VWXDULQH
6ZDPS��(VWXDULQH�0HDGRZ��(VWXDULQH�0DUVK��(VWXDULQH�7LGDO�IODW

+LJK�(VWXDULQH�*URXS

(FRV\VWHPV�RI�WKH�+LJK�(VWXDULQH�JURXS�KDYH�DIILQLWLHV�WR�WKH�7UDQVLWLRQ�DQG�)ORRG�JURXSV�RI�WKH
7HUUHVWULDO�5HDOP���+LJK�(VWXDULQH�HFRV\VWHPV�DUH�WKRVH�VLWHV�WKDW�DUH�IORRGHG�E\�EUDFNLVK�ZDWHUV
RFFDVLRQDOO\��OHVV�WKDQ�GDLO\����&OLPD[�YHJHWDWLRQ�LV�WUHHG��VKUXEE\�RU�KHUEDFHRXV���5DUHO\��WKHVH
VLWHV�ZLOO�KDYH�SHDW�IRUPDWLRQ���(VWXDULQH�PHDGRZV�DQG�(VWXDULQH�VZDPSV�DUH�WKH�WZR�FXUUHQWO\
UHFRJQL]HG�+LJK�HVWXDULQH�&ODVVHV

/RZ�(VWXDULQH�*URXS

(FRV\VWHPV�RI�WKH�ORZ�HVWXDU\�JURXS�RFFXU�EHORZ�WKH�KLJK�WLGH�OHYHO�ZKHUH�VLWHV�DUH�IORRGHG�DQG
H[SRVHG�GDLO\���/HQJWK�RI�LQXQGDWLRQ�DQG�VXEVWUDWH�W\SH��DIIHFWHG�E\�VHGLPHQW�VRXUFH�DQG�WLGDO
FXUUHQW�VWUHQJWK��DUH�LPSRUWDQW�GHWHUPLQDQWV�RI�FRPPXQLW\�FRPSRVLWLRQ���7KH�(VWXDULQH�7LGDO
IODW�DQG�WKH�(VWXDULQH�0DUVK�DUH�WKH�WZR�UHFRJQL]HG�/RZ�(VWXDULQH�FODVVHV

)UHVKZDWHU�5HDOP

7KH�)UHVKZDWHU�5HDOP�HFRV\VWHPV�LQFOXGH�SHUPDQHQWO\�LQXQGDWHG�LQODQG�DTXDWLF�HFRV\VWHPV
LQFOXGLQJ�GHHS�RU�VKDOORZ��IORZLQJ�RU�VWDQGLQJ�ZDWHU�ERGLHV���7KLV�5HDOP�LQFOXGHV�WKH�6KDOORZ
:DWHU�FODVV�SUHYLRXVO\�GHVFULEHG�DV�D�ZHWODQG�HFRV\VWHP��1::*���������7KH�)UHVK�ZDWHU�UHDOP
LV�GHILQHG�E\�D�ELRWD�GRPLQDWHG�E\�SODQWV�DQG�DQLPDOV�DGDSWHG�WR�SHUPDQHQW�VXEPHUJHQFH�DQG
LQWROHUDQW�RI�H[SRVXUH�WR�WKH�DWPRVSKHUH���7KLV�LQFOXGHV�DTXDWLF�YDVFXODU�SODQWV��DOJDH��SODQNWRQ�
DTXDWLF�LQVHFWV��DQG�ILVK���'HFRPSRVLWLRQ�LV�SULPDULO\�E\�DUWKURSRG�GHWULWLYRUHV�
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)LJXUH���� 'LDJUDPPDWLF�UHODWLRQVKLS�EHWZHHQ�ZHWODQG�FODVVHV�DQG�RWKHU�UHODWHG�HFRV\VWHPV
XVLQJ�D�PRGLILHG�HGDWRSLF�JULG
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7DEOH���&RPSDULVRQ�RI�HFRORJLFDO�FKDUDFWHULVWLFV�EHWZHHQ�:HWODQG�DQG�)UHVKZDWHU�&ODVVHV

*URXS :HWODQG
&ODVV

*URXS�FKDUDFWHULVWLF (QYLURQPHQWDO
)HDWXUHV

9HJHWDWLRQ

3HDWODQG %RJV 3HDW�DFFXPXODWLRQ�!
��FP�VXUIDFH�WLHU
ILEULF�RU�PHVLF�

2PEURWURSKLF�
S+�����

&RQLIHURXV�WUHHG�RU�ORZ
VKUXE��RFFDVLRQDOO\�EU\RLG�
GRPLQDWHG�E\�HULFDFHRXV
VKUXEV�DQG�6SKDJQXP
PRVVHV

)HQV *URXQGZDWHU�IHG�
S+!���

6SDUVHO\�WUHHG��JUDPLQRLG�RU
ORZ�VKUXE��GRPLQDWHG�E\
GHFLGXRXV�VKUXEV��VHGJHV�
DQG�EURZQ�PRVVHV

0LQHUDO 6ZDPSV 0LQHUDO�VRLOV�ZLWK��
��FP�RI�SHDW
DFFXPXODWLRQ�RU�ZHOO�
KXPLILHG

6LJQLILFDQW�VXUIDFH
DQG�JURXQGZDWHU
IORZ

7DOO�VKUXE�RU�WUHHG�
GRPLQDWHG�E\�ZLOORZV�
DOGHUV��IRUEV��JUDVVHV��OHDI\
PRVVHV

0DUVKHV VXUIDFH�RUJDQLF�WLHU
�2K�RQ�GHHSHU�SHDW

3URWUDFWHG�VKDOORZ
IORRGLQJ����������P�

*UDPLQRLG�RU�)RUE��XVXDOO\
GRPLQDWHG�E\�D�VLQJOH
HPHUJHQW�VHGJH��JUDVV��IRUE�
RU�KRUVHWDLO�VSHFLHV���6KUXE
RU�WUHH�OD\HU������RI�WRWDO
FRYHU

)UHVKZDWHU 6KDOORZ
:DWHU

3HUPDQHQW�GHHS
IORRGLQJ�����P�WR��P�

6XEPHUJHG�RU�IORDWLQJ
DTXDWLFV��(PHUJHQW
YHJHWDWLRQ�������WRWDO�FRYHU�

 %RJ�:HWODQG�&ODVV��:E�

%RJV�DUH�VKUXEE\�RU�WUHHG��QXWULHQW�SRRU�SHDWODQGV�ZLWK�GLVWLQFWLYH�FRPPXQLWLHV�RI�HULFDFHRXV
VKUXEV�DQG�KXPPRFN�IRUPLQJ�6SKDJQXP�SODQW�VSHFLHV�DGDSWHG�WR�KLJKO\�DFLG�DQG�R[\JHQ�SRRU

VRLO�FRQGLWLRQV���%RJV�GHYHORS�LQ�EDVLQV�ZKHUH�SHDW�DFFXPXODWLRQ�KDV�UDLVHG�WKH�VXUIDFH�SHDW
DERYH�JURXQGZDWHU�IORZ�RU�OHVV�FRPPRQO\�ZKHUH�JURXQGZDWHU�LV�YHU\�ORZ�LQ�GLVVROYHG
QXWULHQWV��H�J��IORZV�IURP�JUDQLWLF�SDUHQW�PDWHULDO����6XUIDFH�SHDW�UHPDLQV�VDWXUDWHG�WKURXJK
PRVW�RI�WKH�\HDU�WKURXJK�WKH�FDSLOODU\�DFWLRQ�RI�OLYLQJ�DQG�GHDG�6SKDJQXP�PRVVHV���%RJV�DUH

QHYHU�IORRGHG�

 )HQ�:HWODQG�&ODVV��:I�

)HQV�DUH�SHDWODQGV�ZKHUH�JURXQGZDWHU�LQIORZ�PDLQWDLQV�UHODWLYHO\�KLJK�PLQHUDO�FRQWHQW�ZLWKLQ
WKH�URRWLQJ�]RQH���7KHVH�VLWHV�DUH�FKDUDFWHUL]HG�E\�QRQ�HULFDFHRXV�VKUXEV��VHGJHV��JUDVVHV��UHHGV
DQG�EURZQ�PRVVHV���)HQV�GHYHORS�LQ�EDVLQV��ODNH�PDUJLQV��ULYHU�IORRGSODLQV��DQG�RQ�VHHSDJH
VORSHV�ZKHUH�WKH�ZDWHU�WDEOH�LV�XVXDOO\�DW�RU�MXVW�EHORZ�WKH�SHDW�VXUIDFH�IRU�PRVW�RI�WKH�JURZLQJ
VHDVRQ�

 6ZDPS�:HWODQG�&ODVV��:V�

$�VZDPS�LV�D�IRUHVWHG��WUHHG�RU�WDOO�VKUXE��PLQHUDO�ZHWODQG�GRPLQDWHG�E\�EURDGOHDI�VKUXEV�DQG
WUHHV�RQ�VLWHV�ZLWK�D�IORZLQJ��VHPL�SHUPDQHQW��QHDU�VXUIDFH�ZDWHU�WDEOH���7DOO�VKUXE�VZDPSV�DUH
GHQVH�WKLFNHWV�ZLWK�VWDQGLQJ�SRROV�RI�ZDWHU�ZKLOH�IRUHVWHG�VZDPSV�KDYH�ODUJH�WUHHV�RFFXUULQJ
RQ�HOHYDWHG�PLFURVLWHV�DQG�ORZHU�FRYHU�RI�WDOO�GHFLGXRXV�VKUXEV���%RWK�W\SHV�RI�VZDPSV�KDYH
DEXQGDQW�DYDLODEOH�QXWULHQWV�IURP�JURXQG�ZDWHU���6ZDPSV�PD\�EH�XQGHUODLQ�ZLWK�SHDW�EXW�WKLV
LV�XVXDOO\�ZHOO�GHFRPSRVHG��ZRRG\��DQG�GDUN�
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 0DUVK�:HWODQG�&ODVV��:P�

$�PDUVK�LV�D�VKDOORZO\�IORRGHG�PLQHUDO�ZHWODQG�GRPLQDWHG�E\�HPHUJHQW�JUDVV�OLNH�YHJHWDWLRQ�
$�IOXFWXDWLQJ�ZDWHU�WDEOH�LV�W\SLFDO�LQ�PDUVKHV�ZLWK�HDUO\�VHDVRQ�KLJK�ZDWHU�WDEOHV�GURSSLQJ
WKURXJK�WKH�JURZLQJ�VHDVRQ���([SRVXUH�RI�WKH�VXEVWUDWH�LQ�ODWH�VHDVRQ�RU�GXULQJ�GU\�\HDUV�LV
FRPPRQ���7KH�VXEVWUDWH�LV�XVXDOO\�PLQHUDO��EXW�PD\�KDYH�D�ZHOO�GHFRPSRVHG�RUJDQLF�YHQHHU
GHULYHG�SULPDULO\�IURP�PDUVK�HPHUJHQWV���1XWULHQW�DYDLODELOLW\�LV�KLJK��HXWURSKLF�WR�K\SHU�
HXWURSKLF��GXH�WR�FLUFXP�QHXWUDO�S+��ZDWHU�PRYHPHQWV��DQG�DHUDWLRQ�RI�WKH�VXEVWUDWH���0DUVKHV
FKDUDFWHULVWLFDOO\�VKRZ�HOHYDWLRQDOO\�EDQGHG�RU�PRVDLF�VXUIDFH�SDWWHUQV�FRPSRVHG�RI�SRROV�RU
FKDQQHOV�LQWHUVSHUVHG�ZLWK�FOXPSV�RI�HPHUJHQW�VHGJHV��JUDVVHV��UXVKHV��RU�UHHGV���)UHTXHQWO\�
PDUVKHV�DUH�VSHFLHV�SRRU�DQG�GRPLQDQWHG�E\�WKLFN�VWDQGV�RI�D�VLQJOH�VSHFLHV

)UHVK�ZDWHU�&ODVVHV

 6KDOORZ�ZDWHU�&ODVV��:Z�

6KDOORZ�ZDWHUV�DUH�DTXDWLF�HFRV\VWHPV�GRPLQDWHG�E\�URRWHG��VXEPHUJHG�DQG�IORDWLQJ�DTXDWLF
SODQWV���7KHVH�FRPPXQLWLHV�DUH�DOZD\V�DVVRFLDWHG�ZLWK�SHUPDQHQW�VWLOO�RU�VORZ�PRYLQJ�ZDWHU
ERGLHV�VXFK�DV�VKDOORZ�SRWKROHV�RU�ERUGHUV�RI�GHHS�ZDWHU�KDELWDWV���6KDOORZ�ZDWHU�VLWHV�DUH
XVXDOO\�SHUPDQHQWO\�IORRGHG��UDUHO\�WKH\�PD\�EHFRPH�H[SRVHG�GXULQJ�H[WUHPH�GURXJKW�\HDUV�
6KDOORZ�ZDWHU�FRPPXQLWLHV�PRVW�FRPPRQO\�RFFXU�ZKHUH�VWDQGLQJ�ZDWHU�LV�OHVV�WKDQ��P�GHHS�LQ
PLG�VXPPHU���$TXDWLF�SODQWV�PD\�URRW�LQ�PLQHUDO�VRLOV�RU�LQ�ZHOO�KXPLILHG�VHGLPHQWDU\�SHDW�

7HUUHVWULDO�7UDQVLWLRQ�&ODVVHV

7DEOH���&RPSDULVRQ�RI�HFRORJLFDO�FKDUDFWHULVWLFV�EHWZHHQ�7HUUHVWULDO�7UDQVLWLRQ�&ODVVHV

:HWODQG�&ODVV &KDUDFWHULVWLF
3K\VLRJQRP\

5HTXLUHG�HQYLURQPHQWDO�IHDWXUH 9HJHWDWLRQ

6KUXE�FDUU /RZ�VKUXE )URVW�SURQH�GHSUHVVLRQV�ZLWK�ILQH�
WR�PHGLXP�WH[WXUHG�PRLVW�VRLOV

'HFLGXRXV�ORZ�VKUXEV�
JUDVVHV��DQG�IRUEV

*UDPLQRLG
PHDGRZ

*UDPLQRLG 6OLJKWO\�WR�KLJKO\�VDOLQH�VRLOV
XVXDOO\�ZLWK�D�EULHI�SHULRG�RI
LQXQGDWLRQ���&ROG�DLU�SRQGLQJ�VLWHV
DQG�ILQH�WH[WXUHG�VRLOV�LQ�JUDVVODQG
DUHDV

*UDVVHV��UXVKHV��VHGJHV�
DQG�IRUEV

)RUE�PHDGRZ )RUE +HDY\�VQRZIDOO�UHJLRQV��VQRZ
DFFXPXODWLRQ�DUHDV�DQG�SURORQJHG
VHHSDJH

6XEDOSLQH�IRUEV

 *UDPLQRLG�PHDGRZ�7UDQVLWLRQ�&ODVV��7J�

*UDPLQRLG�PHDGRZV�DUH�JUDVV��UXVK��RU�KDORSK\WH�GRPLQDWHG�VLWHV�WKDW�GHYHORS�RQ�SHULRGLFDOO\
VDWXUDWHG�DQG�RFFDVLRQDOO\�LQXQGDWHG�PLQHUDO�VRLOV�LQ�GHSUHVVLRQV�DQG�SRQG�PDUJLQV���$IWHU
HDUO\�VHDVRQ�VDWXUDWLRQ�DQG�SHUKDSV�D�EULHI�SHULRG�RI�LQXQGDWLRQ��WKH�ZDWHU�WDEOH�GURSV�EHORZ
WKH�URRWLQJ�]RQH�GXULQJ�PRVW�RI�WKH�JURZLQJ�VHDVRQ��UHVXOWLQJ�LQ�D�ZHOO�DHUDWHG�URRWLQJ
PHGLXP���,Q�VRPH�DUHDV��UHSHDWHG�LQXQGDWLRQ�IROORZHG�E\�HYDSRUDWLRQ�OHDG�WR�DFFXPXODWLRQ�RI
VDOWV���*UDPLQRLG�PHDGRZV�RIWHQ�FDQ�RFFXU�LQ�IURVW�SURQH�VLWHV�RU�ZLWK�PRLVW�RU�YHU\�PRLVW�VDOLQH
RU�DONDOLQH�VRLOV�

 6KUXE�FDUU�7UDQVLWLRQ�&ODVV��7F�

$�6KUXE�FDUU�LV�D�VKUXE�GRPLQDWHG�HFRV\VWHP�WKDW�GHYHORSV�RQ�IURVW�SURQH�VLWHV�ZLWK�PRLVW�RU
YHU\�PRLVW�VRLOV���7KHVH�VLWHV�DUH�VHDVRQDOO\�VDWXUDWHG�EXW�UDUHO\�LQXQGDWHG��VHH�)ORRG
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HFRV\VWHPV��DQG�PD\�KDYH�ZDWHU�WDEOHV�SHUFKHG�DW�GHSWK���6KUXE�FDUUV�DUH�IUHTXHQWO\�ERUGHULQJ
ZHWODQGV�RU�LQ�IURVW�SURQH�KROORZV�LQ�FROG�DQG�GU\�FOLPDWLF�UHJLRQV���7KH�VXEVWUDWH�LV�GRPLQDQWO\
PLQHUDO��EXW�WKLQ�DFFXPXODWLRQV�RI�RUJDQLF�PDWWHU�RI�XS�WR����FP�PD\�RYHUOLH�WKH�PLQHUDO�VRLO�
$FFXPXODWLRQ�DQG�GHFRPSRVLWLRQ�RI�WKLV�VXUIDFH�RUJDQLF�OD\HU�WDNHV�SODFH�XQGHU�PDLQO\�DHUDWHG
FRQGLWLRQV���&RQVHTXHQWO\��LW�LV�QRW�XVXDOO\�SHDW�EXW�PRUH�VLPLODU�WR�WKH�VXUIDFH�RUJDQLF�OD\HUV�RI
XSODQG�IRUHVWV�RU�JUDVVODQGV���$�VWURQJO\�PRXQGHG�VRLO�VXUIDFH�LV�W\SLFDO�DQG�VKUXEV�RI���WR��
PHWHUV�RFFXU�PDLQO\�RQ�WKHVH�HOHYDWHG�PLFURVLWHV���7KH�KHUE�DQG�PRVV�OD\HUV�FDQ�EH�YHU\�GLYHUVH
DQG�IUHTXHQWO\�FRQWDLQ�VSHFLHV�RIWHQ�DVVRFLDWHG�ZLWK�GU\�XSODQG�VLWHV�

 )RUE�0HDGRZ�7UDQVLWLRQ�FODVV��7I�

$�)RUE�PHDGRZ�LV�D�IRUE�GRPLQDWHG�HFRV\VWHP�WKDW�RFFXUV�PDLQO\�LQ�FROG�HQYLURQPHQWV�RI
PRQWDQH�DQG�VXEDOSLQH�UHJLRQV�RI�WKH�SURYLQFH�ZKHUH�D�SHUVLVWHQW�VQRZ�SDFN�DQG�SURORQJHG
JURZLQJ�VHDVRQ�VHHSDJH�SUHFOXGH�WUHH�HVWDEOLVKPHQW���)RUE�PHDGRZV�FRPPRQO\�RFFXU�RQ�VORSHV
DQG�LQ�YDOOH\�ERWWRPV�ZKHUH�WKHUH�LV�FROG�DLU�GUDLQDJH�DQG�SHUVLVWHQW�JURXQG�ZDWHU�IORZ���7DOO
IRUEV�DQG�VHGJHV�GRPLQDWH�WKHVH�KLJK�HOHYDWLRQ�PHDGRZV���6RLOV�DUH�PLQHUDO�EXW�FDQ�KDYH�WKLQ�
GDUN�RUJDQLF�YHQHHUV�

7HUUHVWULDO�)ORRG�&ODVVHV

7DEOH���&RPSDULVRQ�RI�HFRORJLFDO�FKDUDFWHULVWLFV�EHWZHHQ�7HUUHVWULDO�)ORRG�&ODVVHV

:HWODQG�&ODVV 5HTXLUHG�HQYLURQPHQWDO
IHDWXUH

'HILQLQJ�3K\VLRJQRP\ 'HILQLQJ�6SHFLHV�*URXSV

+LJK�EHQFK )ORRGHG�IRU�EULHI�SHULRGV�
SULPDULO\�VXE�LUULJDWLRQ

&RQLIHURXV�WUHHG�DW�FOLPD[ &RQLIHUV�DQG�XSODQG
VSHFLHV�W\SLFDO�RI�VHHSDJH
DUHDV

0LG�EHQFK 7HPSRUDULO\�IORRGHG�LQ
VSULQJ��(OHYDWHG�EHQFKHV
DERYH�QRUPDO�ZDWHUIORZ�
PDLQO\�DUHDV�RI
VHGLPHQWDWLRQ

'HFLGXRXV�WUHHG�DW�FOLPD[ )ORRG�WROHUDQW�GHFLGXRXV
WUHHV�DQG�VKUXEV

/RZ�%HQFK 0RGHUDWH�IORRGLQJ�LQ
VSULQJ���6LWH�GLUHFWO\
DGMDFHQW�WR�ZDWHU�FRXUVH
DQG�H[SHULHQFH�VLJQLILFDQW
DQQXDO�HURVLRQ�DQG
GHSRVLWLRQ�

7DOO�GHFLGXRXV�VKUXE
FRPPXQLWLHV

)ORRG�WROHUDQW�VKUXEV

$FWLYH�FKDQQHO 3URORQJHG�IORRGLQJ���6LWHV
ZLWKLQ�QRUPDO�FKDQQHO
FRDUVH�DQG�H[SHULHQFH
VLJQLILFDQW�VHGLPHQW
VKLIWLQJ�

6SDUVH�VKUXE�RU
KHUEDFHRXV�FRPPXQLWLHV

(URVLRQ�UHVLVWDQW�KHUEV
DQG�DQQXDOV

 +LJK�EHQFK�&ODVV��)K�

+LJK�EHQFK�HFRV\VWHPV�RFFXU�ZKHUH�IORRGLQJ�ULYHUV�SURGXFH�OHQJWK\�VXEVXUIDFH�IORZ�LQ�WKH
URRWLQJ�]RQH�EXW�RQO\�SHULRGLF��EULHI�LQXQGDWLRQ���3ODQW�FRPPXQLWLHV�RQ�WKHVH�VLWHV�DUH�VLPLODU�WR
RI�DGMDFHQW�XSODQG�VHHSDJH�HFRV\VWHPV���6XUIDFH�IORRGLQJ�PD\�RFFXU�IURP�DV�IUHTXHQWO\�DV
VHYHUDO�WLPHV�DQQXDOO\�WR�RQO\�GXULQJ�H[WUHPH�IORRG�\HDUV���%HDXGU\�DQG�+RJDQ���������7KHVH
SHULRGV�RI�IORRGLQJ�DUH�JHQHUDOO\�QRW�UHVWULFWLYH�RI�SODQW�VSHFLHV�DQG�PDQ\�VSHFLHV�FRPPRQ�WR
XSODQG�VHHSDJH�VLWHV�FDQ�RFFXU���7KH�KLJK�EHQFK�LV�HOHYDWHG�ZHOO�DERYH�WKH�DYHUDJH�JURZLQJ
VHDVRQ�ZDWHU�OHYHO�RQ�DFFXPXODWHG�DOOXYLXP���7KLV�&ODVV�RFFXUV�PRVW�FRPPRQO\�RQ�WKH�IORRG
SODLQV�RI�ODUJHU�FRDVWDO�ULYHU�V\VWHPV�ZKHUH�KLJK�ZLQWHU��GRUPDQW�VHDVRQ��IORRGV�EXLOG�ODUJH
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OHYHHV�DQG�WHUUDFHV�WKDW�DUH�HOHYDWHG�DERYH�PRVW�JURZLQJ�VHDVRQ�IORRGV�RU�RQ�VPDOOHU�LQWHULRU
ULYHUV�WKDW�KDYH�D�EULHI��LQWHQVH�VSULQJ�UXQRII�

 0LGGOH�EHQFK�&ODVV��)P�

0LGGOH�%HQFK�HFRV\VWHPV�RFFXU�RQ�VLWHV�WKDW�DUH�IORRGHG�HYHU\���WR���\HDUV�DQG�H[SHULHQFH�VRPH
IORRGZDWHU�VFRXULQJ���,QXQGDWLRQ�GXUDWLRQ�LV�UHODWLYHO\�VKRUW��WRWDO�DQQXDO�GXUDWLRQ�������GD\V�
EXW�UHVWULFWV�PDQ\�XSODQG�SODQW�VSHFLHV�DQG�IDYRUV�WKRVH�WKDW�DUH�EHWWHU�DGDSWHG�WR�IORRGHG
FRQGLWLRQV���%URDGOHDI�WUHHV�VXFK�DV�EODFN�FRWWRQZRRG�DQG�UHG�DOGHU�XVXDOO\�GRPLQDWH�WKHVH
HFRV\VWHPV�ZLWK�VFDWWHUHG�IORRG�WROHUDQW�FRQLIHUV�RFFXUULQJ�RQ�KLJKHU�PLFUR�VLWHV�

 /RZ�EHQFK�&ODVV��)O�

/RZ�%HQFK�HFRV\VWHPV�DUH�IORRGHG�DW�OHDVW�HYHU\�RWKHU�\HDU�IRU�PRGHUDWH�SHULRGV�RI�WKH�JURZLQJ
VHDVRQ�DQG�H[SHULHQFH�PRGHUDWH�IORRG�VFRXULQJ��7DOO�ZLOORZV�DQG�DOGHUV�JHQHUDOO\�GRPLQDWH
FRPPXQLWLHV�ZLWK�VSDUVH�XQGHUVWRULHV�GRPLQDWHG�E\�DQQXDOV�DQG�HURVLRQ�UHVLOLHQW�IRUEV�DQG
JUDVVHV���/RZ�EHQFK�FRPPXQLWLHV�DUH�WKH�PRVW�FRPPRQ�)ORRG�&ODVV�DQG�RFFXU�RQ�ODUJH�ULYHU
V\VWHPV�DV�ZHOO�DV�WKH�IORRGSODLQV��EDUV��DQG�OHYHHV�RI�VPDOO�VWUHDPV�

 $FWLYH�FKDQQHO�&ODVV

$FWLYH�FKDQQHO�HFRV\VWHPV�DUH�IORRGHG�HYHU\�\HDU�IRU�H[WHQGHG�SHULRGV�RI�WKH�JURZLQJ�VHDVRQ�
6HYHUH�VFRXULQJ�E\�KLJK�ZDWHU�IORZV�UHVXOWV�LQ�ORZ�YHJHWDWLYH�FRYHU�RI�YHU\�IORRG�WROHUDQW
VSHFLHV�RU�DQQXDOV�WKDW�JHUPLQDWH�DIWHU�FHVVDWLRQ�RI�IORRG�FRQGLWLRQV����$FWLYH�FKDQQHO
FRPPXQLWLHV�DUH�IUHTXHQWO\�H[SUHVVHG�DV�GHSRVLWLRQDO�EDUV�WKDW�DSSHDU�GXULQJ�ORZ�IORZV�
(FRV\VWHPV�WKDW�H[SHULHQFH�KLJK�YHORFLW\�IORRGLQJ��ZKLFK�VFRXU�WKH�VRLO�VXEVWUDWH��JHQHUDOO\�IDOO
ZLWKLQ�WKLV�FODVV�

(VWXDULQH�&ODVVHV

 (VWXDULQH�VZDPS�&ODVV��(V�

(VWXDULQH�VZDPSV�DUH�WUHHG�RU�VKUXEE\�PLQHUDO�HFRV\VWHPV�WKDW�RFFXU�LQ�EUDFNLVK�ODJRRQV�
FKDQQHO�DQG�HVWXDU\�HGJHV�ZLWK�RFFDVLRQDO�WLGDO�IORRGLQJ�DQG�ZDWHUORJJHG��VOLJKWO\�VDOLQH�VRLOV�
7KLFNHWV�RI�WDOO�VKUXEV�DQG�WUHHV�WROHUDQW�RI�ZHW��VOLJKWO\�VDOLQH�VRLOV�DUH�W\SLFDO���6RLOV�DUH�XVXDOO\
PLQHUDO�WKRXJK�VRPH�VLWHV�PD\�KDYH�D�VLJQLILFDQW�ZHOO�KXPLILHG�RUJDQLF�KRUL]RQ�

 (VWXDULQH�PHDGRZ�&ODVV��(G�

(VWXDULQH�PHDGRZV�DUH�HFRV\VWHPV�GRPLQDWHG�E\�WDOO�IRUEV�DQG�JUDPLQRLGV�WKDW�GHYHORS�LQ�WKH
KLJK�LQWHUWLGDO�DQG�VXSUDWLGDO�]RQHV�RI�HVWXDULHV�ZKHUH�WLGDO�IORRGLQJ�LV�OHVV�IUHTXHQW�WKDQ�GDLO\�
7KHVH�VLWHV�DUH�IORRGHG�GXULQJ�KLJKHU�KLJK�WLGHV��VWRUP�HYHQWV��RU�GXULQJ�ULYHU�IORRG���6RLOV�DUH
RIWHQ�ZDWHUORJJHG�GXULQJ�SRUWLRQV�RI�WKH�JURZLQJ�VHDVRQ�DQG�DUH�ROLJR��WR�HXVDOLQH�PLQHUDO
VRLOV���7KH�(VWXDULQH�PHDGRZ�LV�WKH�HTXLYDOHQW�WR�WKH�+LJK�0DUVK�GHVFULEHG�E\�7DUQRFDL�LQ
*ORRVFKHQNR�DQG�RWKHUV��������

 (VWXDULQH�0DUVK�&ODVV��(P�

$Q�(VWXDULQH�PDUVK�LV�DQ�LQWHUWLGDO�HFRV\VWHP�GRPLQDWHG�E\�VDOW�WROHUDQW�HPHUJHQW�JUDPLQRLGV
DQG�VXFFXOHQWV���7KH\�RFFXU�LQ�WKH�PLGGOH�WR�XSSHU�WLGDO�]RQHV�RI�HVWXDULHV�ZKHUH�IUHVK�ZDWHU
DQG�VDOW�ZDWHU�PL[���6LWHV�DUH�DOWHUQDWHO\�IORRGHG�DQG�H[SRVHG�ZLWK�GDLO\���(OHYDWLRQDOO\�EDQGHG
VXUIDFH�SDWWHUQV�WKDW�UHIOHFW�GHJUHH�RI�WLGDO�LQXQGDWLRQ�DUH�FRPPRQ���(VWXDULQH�PDUVKHV�DUH�WKH
HTXLYDOHQW�RI�WKH�/RZ�0DUVK�RI�7DUQRFDL��LQ�*ORRVFKHQNR�HW�DO�������
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 (VWXDULQH�7LGDO�IODW�&ODVV��(W�

(VWXDULQH�7LGDO�IODW�VLWHV�DUH�LQWHUWLGDO�HFRV\VWHPV�GRPLQDWHG�E\�EHQWKLF�EXUURZLQJ�IDXQD�DQG
PDFUR�DOJDH���7KH\�RFFXU�LQ�WKH�PLG�WR�ORZHU�WLGDO�]RQHV�RI�HVWXDULHV�ZKHUH�IUHVKZDWHU�DQG
VDOWZDWHU�PL[���6LWHV�DUH�IORRGHG�DQG�H[SRVHG�ZLWK�PRVW�WLGDO�F\FOHV���/DUJH�IODWV�RI�VLOWV��VDQGV��RU
SHEEOHV�LV�FRPPRQ�

� 685)$&(�0,&527232*5$3+<

3DWWHUQ�7\SH

'HVFULEHV�WKH�PLFUR�WRSRJUDSKLFDO�YDULDWLRQ�WKDW�DIIHFWV�YHJHWDWLRQ�SDWWHUQV�ZLWKLQ�D�VLWH���7KH
SDWWHUQ�W\SH�XVXDOO\�UHIOHFWV�IRUPDWLRQ�SURFHVVHV�ZLWKLQ�WKH�ZHWODQG�

7DEOH��

0LFURWRSRJUDSK\
W\SH

&RGH 'HVFULSWLRQ

&KDQQHOHG &KD 6LWHV�ZKHUH�GUDLQDJH�JXOOLHV�KDYH�IRUPHG�OHDYLQJ�LQFLVHG�ZDWHU
WUDFNV�RU�FKDQQHOV���&KDQQHOV�XVXDOO\�KDYH�GLVWLQFW�SODQW
FRPPXQLWLHV

'RPHG 'RP 3HDWODQG�VLWHV��XVXDOO\�ERJV��ZLWK�FRQYH[�VXUIDFH�GRPH�UDLVHG
DERYH�WKH�VXUURXQGLQJ�ODQGVFDSH���8VXDOO\�DQ�LQGLFDWLRQ�RI�DQ
PDWXUH�ERJ�ZKHUH�6SKDJQXP�SHDW�DFFXPXODWLRQ�KDV�RFFXUUHG
RYHU�D�ORQJ�SHULRG�RI�WLPH���7KHVH�VLWHV�PD\�EH�XQGHUODLQ�ZLWK
SHUPDIURVW�

+XPPRFNHG +PN 3HDWODQG�VLWHV�ZLWK�ZHWODQG�SDWWHUQ�FKDUDFWHUL]HG�E\�UDLVHG
RUJDQLF�PRXQGV�FUHDWHG�E\�GLIIHUHQWLDO�YHJHWDWLYH�JURZWK�
+XPPRFN\�VLWHV�RIWHQ�KDYH�GLIIHUHQW�FRPPXQLWLHV�HVWDEOLVKHG
RQ�WKH�KXPPRFNV�IURP�WKRVH�JURZLQJ�LQ�GHSUHVVLRQV�

/REHG /RE 6ORSLQJ�VLWHV�ZLWK�PLQHUDO�RU�SHDW�OREHV���0LQHUDO�OREHV�XVXDOO\
DV�D�UHVXOW�RI�SHUPDIURVW�WKDZ��VROLIOXFWLRQ�OREHV����,Q�SHDWODQGV�
D�SDWWHUQ�RI�SHDW�DFFXPXODWLRQ�RFFXUULQJ�DW�WKH�WRH�RI�VHHSDJH
VORSHV�

0RXQGHG 0QG 6LWH�ZLWK�PRXQGV�RI�PLQHUDO�VRLO�DV�D�UHVXOW�RI�RULJLQDO�SDUHQW
PDWHULDO�GHSRVLWLRQ���GLIIHUHQWLDO�VHGLPHQW�GHSRVLWLRQ�GXULQJ
IORRGLQJ��IURVW�KHDYLQJ��HWF���2Q�ZHW�VLWHV�RU�IORRG�SODLQV��WUHHV
DUH�IUHTXHQWO\�RQO\�IRXQG�URRWLQJ�RQ�WKHVH�HOHYDWHG�VLWHV

3RO\JRQDO 3RO 6LWHV�ZLWK�SRO\JRQDO�SDWWHUQV�DVVRFLDWHG�ZLWK�SHUPDIURVW�DUHDV�
6LWHV�PD\�EH�KLJK�FHQWHUHG�RU�ORZ�FHQWHUHG�SRO\JRQV�

5LEEHG 5LE 3HDWODQG�VLWHV�ZLWK�GLVWLQFWLYH�SDWWHUQ�RI�UDLVHG�ULGJHV�DQG
VKDOORZ�ZDWHU�SRROV����2FFXUV�RQ�JUDGXDOO\�VORSLQJ�SHDWODQGV
�IHQV��ZLWK�WKH�ULEV�IRUPLQJ�SHUSHQGLFXODU�WR�WKH�GLUHFWLRQ�RI
ZDWHU�IORZ�

6PRRWK 6PR 6LWHV�DUH�UHODWLYHO\�IODW

7XVVRFNHG 7XV 6LWH�FKDUDFWHUL]HG�E\�WXVVRFNV�IRUPHG�E\�WXVVRFN�IRUPLQJ
JUDPLQRLGV

0LFURWRSRJUDSKLF�IHDWXUHV�VL]H�DQG�IUHTXHQF\

7KLV�PRGLILHU�RI�WKH�VXUIDFH�SDWWHUQ�W\SHV�GHVFULEHV�WKH�GHJUHH�RI�H[SUHVVLRQ�RI�VXUIDFH
WRSRJUDSKLFDO�SDWWHUQ�W\SH�
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7DEOH����6L]H�DQG�IUHTXHQF\�PRGLILHUV�IRU�PLFURWRSRJUDSK\��IURP�/XWWPHUGLQJ�HW��DO������

6L]H�)UHTXHQF\ &RGH 'HVFULSWLRQ

0LFUR PF /RZ�UHOLHI�IHDWXUH�ZLWK�PLQLPDO�HIIHFW�RQ�YHJHWDWLRQ��+HLJKW�RI
IHDWXUHV������P

6OLJKWO\ VO 3URPLQHQW�IHDWXUHV������²����P�KLJK��ZLWK�QRWDEOH�HIIHFWV�RQ
YHJHWDWLRQ�EXW�ZLGHO\�VSDFHG��!�P�DSDUW��

0RGHUDWHO\ PG 3URPLQHQW�IHDWXUHV������²����P�KLJK��ZLWK�QRWDEOH�HIIHFWV�RQ
YHJHWDWLRQ��VSDFHG���WR��P�DSDUW�

6WURQJO\ VW 3URPLQHQW�IHDWXUHV������²����P�KLJK��ZLWK�QRWDEOH�HIIHFWV�RQ
YHJHWDWLRQ��VSDFHG���WR��P�DSDUW�

6HYHUHO\ VY 3URPLQHQW�IHDWXUHV������²����P�KLJK��ZLWK�QRWDEOH�HIIHFWV�RQ
YHJHWDWLRQ��VSDFHG���P�

([WUHPHO\ H[ 9HU\�SURPLQHQW�IHDWXUHV��!�����P�KLJK��VSDFHG�!�P�DSDUW�

8OWUD XO 9HU\�SURPLQHQW�IHDWXUHV��!�����P�KLJK��VSDFHG���P�DSDUW�

� 6,7(�',6785%$1&(

$�OLVW�RI�VRPH�OLNHO\�VLWH�GLVWXUEDQFH�IDFWRUV�LQ�ZHWODQGV

%�E���EHDYHU�WUHH�FXWWLQJ

%�G���GRPHVWLF�JUD]LQJ

%�Z���ZLOGOLIH�JUD]LQJ

'¥H���HIIOXHQW�GLVSRVDO

6�D���FXOWLYDWLRQ�RU�DJULFXOWXUH

:�L���LQXQGDWLRQ��EHDYHU�GDP�FRQVWUXFWLRQ�RU�DFFLGHQWDO�IORRGLQJ�E\�URDG�FRQVWUXFWLRQ�

:�G���ZDWHU�WDEOH�FRQWURO��LQWHQWLRQDO�GLNLQJ�RU�GDPPLQJ�

:�H���ZDWHU�WDEOH�GHSUHVVLRQ��ZDWHU�OHYHO�UHGXFWLRQ�IURP�UHPRYDO�RI�GDPV�RU�GUDLQLQJ�

� 6,7(�127(6

$V�SUHYLRXVO\�VWDWHG��REVHUYDWLRQV�DERXW�WKH�SORW�UHFRUGHG�LQ�WKH�QRWHV�SURYLGH�HVVHQWLDO
LQIRUPDWLRQ�IRU�IXWXUH�LQWHUSUHWDWLRQ�RI�WKH�SORW�GDWD�

6RPH�SRLQWV�WR�LQFOXGH�LQ�QRWHV�

• $VVRFLDWHG�DGMDFHQW�HFRV\VWHPV

• 5HSUHVHQWDWLYHQHVV�RI�WKH�VLWH�WR�ZKDW�WKH�REVHUYHU�KDV�VHHQ�EHIRUH

• 8QXVXDO�IHDWXUHV�RI�WKH�VLWH

• $Q\�VXVSHFWHG�LPSDFWV�RU�GLVWXUEDQFH�WR�WKH�VLWH

• 6XVSHFWHG�FKDQJHV�LQ�K\GURORJ\

• 3RWHQWLDO�VXFFHVVLRQDO�SDWKZD\V�RQ�WKH�VLWH�VXJJHVWHG�E\�FXUUHQW�YHJHWDWLRQ�DQG
SHDW�SURILOH�

• 3RVVLEOH�ZLOGOLIH�KDELWDW�YDOXHV

• 3RVLWLRQ�LQ�ZHWODQG��ODNH�RU��ULSDULDQ�DUHD��VHH�$SSHQGL[�,9�
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62,/6�&$5'

� 62,/�&/$66,),&$7,21

´7KH�&DQDGLDQ�6\VWHP�RI�6RLO�&ODVVLILFDWLRQ�µ��&66&�������´7RZDUGV�D�7D[RQRPLF�&ODVVLILFDWLRQ
RI�+XPXV�)RUPVµ��*UHHQ�HW�DO��������DQG�´'HVFULELQJ�(FRV\VWHPV�LQ�WKH�)LHOG
>'(,)@µ�/XWWPHUGLQJ�HW�DO������DQG�7URZEULGJH�HW�DO��������DUH�WKH�SULQFLSOH�UHIHUHQFHV�IRU
GHVFULSWLRQ�RI�ZHWODQG�DQG�ULSDULDQ�VRLOV���7KHVH�UHIHUHQFHV�SURYLGH�WKH�PDMRULW\�RI�WKH
LQIRUPDWLRQ�RQ�VDPSOLQJ�DQG�FODVVLILFDWLRQ��$�FRPIRUWDEOH�NQRZOHGJH�RI�WKH�&66&�LV�LPSRUWDQW
IRU�HIIHFWLYH�VRLO�GHVFULSWLRQ�DQG�FODVVLILFDWLRQ���7KH�LQIRUPDWLRQ�FRQWDLQHG�LQ�&KDSWHU����SDJH
��������´VRLO��SHGRQ��FRQWURO�VHFWLRQ��DQG�VRLO�KRUL]RQVµ�LV�HVSHFLDOO\�KHOSIXO�

7KH�IROORZLQJ�VHFWLRQV�DWWHPSW�WR�SURYLGH�VXSSOHPHQWDU\�LQIRUPDWLRQ�DQG�LGHDV�

��� *HQHUDO�'DWD�&ROOHFWLRQ�3URFHGXUH��PRGLILHG�IURP�'(,)�������

First  Designate horizons on soil form (organic and mineral horizons).  Record for each horizon:

• Average starting and ending depths in centimeters

� For mineral and organic soils zero is the top of the mineral or organic horizon respectively, and
the horizons are listed in ascending order.

� Organic litter layers (LFH) and shallow Of/Om layers (<60cm) or Oh (<40cm)—except those
that are buried—are listed in descending order of depth.

• von Post of “O” horizons

• Fabric, mycelia and fecal abundance, rooting, and pH of organic and mineral horizons

• Important observations about each organic horizon.

� Type of fibers found in peat such as sedges, Sphagnum, brown moss, twigs, logs, Nuphar or
Menyanthes seeds, etc.  Record as many as necessary to describe the composition of the
horizon, and possibly record them in decreasing order of abundance.

� Density.  Terms such as dense, consolidated, unconsolidated and tenacious to describe how
well each horizon holds together--structure.
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� Presence of Hydrogen Sulfide (H2S) and/or methane (CH4)--the smell of rotten eggs.  Indicates
decomposition in a highly anaerobic environment.

� Approximate texture of mineral enrichment.  If mineral enrichment is observed in an organic
horizon, its texture may provide information regarding fluvial processes, flood history, etc.
However, due to the difficulty of texturing soils with high organic content, it may be easier to
record general textures such as fine, medium and coarse.

� Limnic materials (coprogenous earth—color, consistency, etc.)

• Hand-texture mineral soil samples and determine colors.

• Percent and shape of coarse fragments, rooting, structure, and pH for mineral horizons

• Important observations about each mineral horizons (see DEIF, 1990)

� soil fauna

� mottles—abundance (none, few, common, many), size (fine, medium, coarse), and color

� clay films

� nature of organic enrichment (woody, rooty, etc.)

� Limnic materials (calcareous marl, visible shells, etc.)

Second Sketch a profile diagram to approximate scale.  Include as much detail as possible to give an
accurate impression of the profile.

Third  Record:

• rooting depth, particle size, and root restricting layer

• water source, seepage depth, drainage class, and flooding regime

Fourth Classify:

• bedrock geology and coarse fragment lithology type(s)

• terrain unit(s), soil pedon, humus form, and hydrogeomorphic unit

Fifth  Use the “Notes” section to summarize or describe important soil features not otherwise collected on
the form.

• Not all observations are conveniently noted within predetermined attributes.  Therefore one must be
prepared to make observations that are unique or could be of particular significance to the study, or
classification.  Any characteristic that helps to describe the nature of a humus form or soil may help
to understand its formation and dynamics (Green et. al, 1993).

• Refer to soil description pages in DEIF, 1990 for codes and further details regarding soil sampling

6DPSOLQJ�(TXLSPHQW�DQG�0HWKRGRORJ\

Peat probe
Shovel
Field pH/Conductivity meter or Sample bottles
Munsell Color Chart
Measuring Tape
Knife
Golf tees or other horizon markers

3HDW�6DPSOLQJ

+LJK�ZDWHU�WDEOHV��VDWXUDWHG�FRQGLWLRQV��DQG�WKH�SLW�GHSWKV�UHTXLUHG�IRU�FODVVLILFDWLRQ�����FP�
IDYRU�VSHFLDO�VRLOV�VDPSOLQJ�WRROV�LQ�SHDWODQGV���:KHUH�WKH�SHDW�LV�UHODWLYHO\�GU\��D�SLW�GXJ�WR
���FP�E\�VKRYHO�LV�SRVVLEOH�EXW�DUGXRXV���2Q�VDWXUDWHG�VLWHV�LW�LV�LPSRVVLEOH���,QVWHDG��XVH�D�SHDW
VDPSOHU�LV�SUHIHUUHG���$OWKRXJK�WKHUH�DUH�YDULRXV�W\SHV�DYDLODEOH��WKH�+LOOHU�W\SH�SHDW�VDPSOHU
FDQ�EH�XVHG�WR�SURYLGH�XQGLVWXUEHG�SHDW�VDPSOHV�IURP�DQ\�GHSWK���7KH�VDPSOHU�FRQVLVWV�RI�D
F\OLQGULFDO�FKDPEHU�WKDW�LV�FORVHG�ZKHQ�WKH�SUREH�LV�LQVHUWHG�LQWR�WKH�SHDW���$W�WKH�GHVLUHG
GHSWK��WKH�SUREH�LV�JLYHQ�D�KDOI�WXUQ��FXWWLQJ�WKH�SHDW���2QFH�WKH�VDPSOH�KDV�EHHQ�WDNHQ��WKH
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SUREH�LV�JLYHQ�D�KDOI�WXUQ�LQ�WKH�RSSRVLWH�GLUHFWLRQ�WR�FORVH�WKH�FKDPEHU��HQFORVLQJ�WKH�VDPSOH�WR
SURWHFW�LW�IURP�FRQWDPLQDWLRQ��DV�WKH�VDPSOHU�LV�ZLWKGUDZQ�IURP�WKH�SHDW���7KHVH�SUREHV�DUH
HIIHFWLYH��KRZHYHU��GU\�ILEURXV�PRVV�RU�OLYLQJ�URRWV�FDQ�PDNH�LW�GLIILFXOW�WR�REWDLQ�VDPSOHV�IURP
WKH�WRS����FP�RI�PDQ\�SHDWODQGV���,Q�WKHVH�FDVHV��D�VKDOORZ�SLW�FDQ�EH�GXJ�DQG�PHDVXUHPHQWV
DQG�REVHUYDWLRQV�FDQ�EH�UHFRUGHG�XVLQJ�VWDQGDUG�VDPSOLQJ�PHWKRGRORJ\���%HORZ�WKLV��WKH�SUREH
FDQ�EH�XVHG�WR�VDPSOH�WKH�UHPDLQGHU�RI�WKH�SURILOH�

,I�D�SHDW�VDPSOHU�LV�QRW�DYDLODEOH��D�SLW�GXJ�E\�VKRYHO�ZLOO�VWLOO�SURYLGH�XVHIXO�GDWD���8QOLNH
PLQHUDO�VRLOV��ZKLFK�UHTXLUH�SLW�GHSWK�RI���FP��RUJDQLF�VRLOV�UHTXLUH�SLWV�DW�OHDVW����FP�GHHS
ZLWK����FP�EHLQJ�RSWLPDO���7KLV�PD\�QRW�EH�SRVVLEOH�RQ�FHUWDLQ�VLWHV��EXW�SLWV�VKRXOG�EH�GXJ�DV
GHHS�DV�SRVVLEOH�DQG�D�SURILOH�VHFWLRQ�H[WUDFWHG�DQG�ODLG�RXW�RQ�WKH�JURXQG���7KLV�DOORZV�WKH
UHFRUGHU�WR�YLHZ�WKH�ORZHU�WLHU�RI�WKH�SURILOH�LQ�IXOO�OLJKW�DQG�UHPRYHV�SHDW�IURP�WKH�ORZHU
VHFWLRQV�EHIRUH�WKH\�IORRG�

0LQHUDO�6RLO�6DPSOLQJ

6DPSOLQJ�VDWXUDWHG�DQG�IORRGHG�PLQHUDO�VRLOV�LV�GLIILFXOW���:KHUH�WKH�PDWHULDOV�DUH�ILQH�WH[WXUHG�
LW�LV�SRVVLEOH�WR�XVH�D�VRLO�RU�SHDW�SUREH�WR�REWDLQ�XVHIXO�VDPSOHV���+RZHYHU��FRDUVH�WH[WXUHG
PDWHULDOV�ZLOO�EH�PRUH�GLIILFXOW�UHTXLUH�WKH�XVH�RI�D�VKRYHO���,Q�VLWXDWLRQV�VXFK�DV�WKHVH��LW�PD\�EH
QHFHVVDU\�WR�GLJ�D�SLW�DQG�WKHQ�H[WUDFW�VDPSOHV�E\�KDQG��UHDFKLQJ�GRZQ�DV�IDU�DV�SRVVLEOH��,W�LV
QRW�DOZD\V�SRVVLEOH�WR�VDPSOH�WKH�IXOO���FP�LQ�VXFK�FRQGLWLRQV���&RQVHTXHQWO\��LW�LV�LPSRUWDQW
WKDW�WKH�VRLOV�DUH�GHVFULEHG�DV�IXOO\�DV�SRVVLEOH��³HYHQ�LI�RQ�KDQGV�DQG�NQHHV³DQG�WKDW�QRWHV
DQG�REVHUYDWLRQV�DUH�WKRURXJKO\�UHFRUGHG�

��� &ODVVLILFDWLRQ�RI�:HWODQG�DQG�5LSDULDQ�0LQHUDO�6RLOV

)RU�PLQHUDO�VRLOV�LQ�JHQHUDO��WKH�FRQWURO�VHFWLRQ�H[WHQGV�HLWKHU�IURP�WKH�PLQHUDO�VXUIDFH�WR���FP
EHORZ�WKH�XSSHU�ERXQGDU\�RI�WKH�&�RU�,,&��RU�WR�D�GHSWK�RI���P��ZKLFKHYHU�LV�OHVV��&66&��������
+RZHYHU��ILHOG�VDPSOLQJ�SURFHGXUHV�GHILQHG�LQ�'(,)��������RQO\�UHTXLUH�D����WR���FP�GHHS�SLW�

5HJRVROV

5HJRVROLF�VRLOV�DUH�\RXQJ�VRLOV�ZLWK�OLWWOH�RU�QR�KRUL]RQ�GHYHORSPHQW���7KH\�DUH�FRPPRQ�RQ
DFWLYH�IOXYLDO�VLWHV�ZKHUH�IORRG�HYHQWV�GHSRVLW�VHGLPHQW�OD\HUV���2Q�WKHVH�VLWHV��5HJRVROV�DUH
RIWHQ�´FXPXOLFµ�ZLWK�OD\HUV�RI�VHGLPHQWV�IURP�GLIIHUHQW�IORRG�HYHQWV�

*OH\VROV

*OH\VROV�DUH�WKH�SUHGRPLQDQW�ZHWODQG�PLQHUDO�VRLO�W\SH���7KHVH�VRLOV�DUH�GHILQHG�E\�WKH�SUHVHQFH
RI�D�JOH\HG�%�RU�&�KRUL]RQ���*OH\LQJ�RFFXUV�XQGHU�ZDWHU�ORJJHG��DQDHURELF�FRQGLWLRQV���$�´%Jµ�RU
´&Jµ�KRUL]RQ�PD\�EH�JOH\HG�DV�LQGLFDWHG�E\�D�GLVWLQFW�GXOO�EOXH�JUH\�FRORU�RU�SURPLQHQWO\
´SVHXGR�JOH\LQJµ�ZLWK�GLVWLQFW�PRWWOHV���´3VHXGR�JOH\LQJ�RFFXUV�ZKHUH�WKH�KRUL]RQ�RFFXUV�LQ�D
IOXFWXDWLQJ�ZDWHU�WDEOH���7UXH�JOH\LQJ�XVXDOO\�LQGLFDWHG�QHDU�SHUPDQHQW�VDWXUDWLRQ�

&ODVVLILFDWLRQ�RI�2UJDQLF�6RLOV

6HH�&KDSWHU����SDJHV��������LQ�&DQDGLDQ�6\VWHP�RI�6RLO�&ODVVLILFDWLRQ��&66&�������IRU�GHWDLOHG
GHVFULSWLRQV�RI�RUJDQLF�VRLO�FODVVHV���7KH�VRLOV�RI�WKH�2UJDQLF�RUGHU�LQFOXGH�WKH�)LEULVROV��0HVLVROV�
+XPLVROV��DQG�)ROLVROV��XSODQG�RUJDQLF�VRLOV���WKH�ILUVW�WKUHH�DUH�ZHWODQG�VRLO�*UHDW�*URXSV�
7KHVH�VRLOV�DUH�ODUJHO\�FRPSRVHG�RI�DFFXPXODWHG�RUJDQLF�PDWHULDOV�GHULYHG�IURP�K\GURSK\WLF
SODQWV���0RVW�2UJDQLF�VRLOV�DUH�VDWXUDWHG�ZLWK�ZDWHU�IRU�SURORQJHG�SHULRGV���7KH\�RFFXU�ZLGHO\
LQ�SRRUO\�DQG�YHU\�SRRUO\�GUDLQHG�GHSUHVVLRQV�DQG�OHYHO�DUHDV�LQ�UHJLRQV�RI�FRRO�RU�ZHW�FOLPDWHV�

)RU�ZHWODQG�RUJDQLF�VRLOV��WKH�FRQWURO�VHFWLRQ��WKH�VHFWLRQ�RI�WKH�SHGRQ�XVHG�IRU�FODVVLILFDWLRQ�
H[WHQGV�IURP�WKH�VRLO�VXUIDFH�WR�D�GHSWK�RI�����FP�RU�WR�D�OLWKLF�FRQWDFW�ZKLFK�HYHU�FRPHV�ILUVW
�&66&����������7KH�FRQWURO�VHFWLRQ�LV�GLYLGHG�LQWR�WKH�VXUIDFH�WLHU�������FP���WKH�PLGGOH�WLHU�����
���FP��DQG�WKH�ERWWRP�WLHU����������FP���)LJXUH������&ODVVLILFDWLRQ�DW�WKH�JUHDW�JURXS�OHYHO
�)LEULVRO��0HVLVRO��RU�+XPLVRO��LV�EDVHG�SULPDULO\�RQ�WKH�GRPLQDQW�KRUL]RQ�RI�WKH�PLGGOH�WLHU�
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7KH�6XEJURXSV�LV�GHWHUPLQHG�E\�WKH�VXEGRPLQDQW�KRUL]RQ�LQ�WKH�FRQWURO�VHFWLRQ�RU�WKH�SUHVHQFH
RI�VSHFLILF�¶QRQ�KRUL]RQ·�VRLO�OD\HUV���7KH�KXPXV�IRUP�FODVVLILFDWLRQ�LV�EDVHG�RQ�WKH�VXUIDFH�WLHU�

7KH�PD[LPXP�GHSWK�IRU�IHDWXUHV�UHOHYDQW�WR�FODVVLILFDWLRQ�²JUHDW�JURXS�DQG�VXEJURXS³LV����
FP���+RZHYHU��LW�LV�XVHIXO�WR�SUREH�WR�WKH�JUHDWHVW�GHSWK�SRVVLEOH��SUHIHUDEO\�WR�OLWKLF�RU�PLQHUDO
VRLO�FRQWDFW��DQG�UHFRUG�PHDVXUHPHQWV�DQG�REVHUYDWLRQV�

)LJXUH�����'LDJUDPPDWLF�UHSUHVHQWDWLRQ�RI�GHSWK�UHODWLRQVKLSV�LQ�WKH�FRQWURO�VHFWLRQ�XVHG�WR
FODVVLI\�)LEULVRO��0HVLVRO��DQG�+XPLVRO�JUHDW�JURXSV��&66&��������

�� +8086�)250

+XPXV�IRUP�DQG�VRLO�FODVVLILFDWLRQ�ILHOGV��ZKHQ�WDNHQ�WRJHWKHU��RIIHU�D�FRQFLVH�¶VQDSVKRW·�RI�WKH
VRLO�SURILOH�DQG�VKRXOG�EH�XVHG�WR�WKHLU�IXOOHVW�SRWHQWLDO���7KH�KXPXV�IRUP�LV�DQ�LPSRUWDQW
FRPSRQHQW�RI�ERWK�PLQHUDO�DQG�RUJDQLF�VRLOV�DQG�LV�RIWHQ�D�EHWWHU�LQGLFDWRU�RI�QXWULHQW�VWDWXV
WKDQ�WKH�XQGHUO\LQJ�PLQHUDO�KRUL]RQV���%HFDXVH�WKHUH�LV�QR�PLQLPXP�YHUWLFDO�GLPHQVLRQ�WR
KXPXV�IRUPV��WKH\�VKRXOG�EH�FODVVLILHG�QR�PDWWHU�KRZ�WKLQ�

���� &RQWURO�6HFWLRQ�LQ�2UJDQLF�VRLOV

7KH�KXPXV�IRUP�FRQWURO�VHFWLRQ�IRU�SHDWODQGV�LV�WKH�XSSHU���FP�RI�WKH�SURILOH��)LJXUH������,I�WKH
RUJDQLF�PDWHULDO�LV�OHVV�WKDQ����FP�GHHS��WKH�FRQWURO�VHFWLRQ�H[WHQGV�IURP�WKH�VXUIDFH�WR�D�OLWKLF�
SDUDOLWKLF��SHUPDIURVW�RU�IUDJPHQWDO�FRQWDFW�

���� &RQWURO�6HFWLRQ�LQ��0LQHUDO�VRLOV

$�KXPXV�IRUP�VDPSOLQJ�XQLW�KDV�YHUWLFDO�DQG�ODWHUDO�GLPHQVLRQV���*UHHQ�HW�DO��������GHILQH�WKH
FRQWURO�VHFWLRQ�RU�VDPSOLQJ�XQLW�IRU�KXPXV�IRUP�FODVVLILFDWLRQ�WR�H[WHQG�WR����FP�EHORZ�WKH
VXUIDFH��GHSHQGLQJ�RQ�WKH�WRWDO�WKLFNQHVV�RI�WKH�FRPELQHG�RUJDQLF�KRUL]RQV�RU�GHSWK�WR�QRQVRLO
FRQWDFWV��)LJXUH������7KHUH�LV�QR�PLQLPXP�YHUWLFDO�GLPHQVLRQ�DV�ORQJ�DV�DQ\�RUJDQLF�RU�$K
KRUL]RQ�LV�SUHVHQW�
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)LJXUH����9HUWLFDO�GLPHQVLRQ�RI�WKH�KXPXV�IRUP�VDPSOLQJ�XQLW�LQ�PLQHUDO��D��DQG�RUJDQLF��E�
VRLOV���+DWFKHG�DUHD�GHVLJQHDWHV�WKH�VDPSOLQJ�XQLW���*UHHQ�HW�DO��������

:HWODQG�+XPXV�)RUPV

:HWODQG�KXPXV�IRUPV�DUH�GLVWLQJXLVKHG�E\�RFFXUULQJ�RQ�SRRUO\�GUDLQHG�VLWHV�DQG�KDYLQJ�DQ�´2µ
KRUL]RQ�LQ�WKH�KXPXV�FRQWURO�VHFWLRQ�RU�D�JOH\HG�XSSHU��WRS��PLQHUDO�KRUL]RQ�

+\GURPXOO

6LWH�SRRUO\�GUDLQHG��KXPXV�IRUPV����FP�ZLWK�DQ�$K�KRUL]RQ�!��FP�

+\GURPRU

6LWH�SRRUO\�GUDLQHG��KXPXV�IRUPV�GRPLQDWHG�E\�)P�DQG�+�KRUL]RQV��)+!����RI�WKH�WRWDO
WKLFNQHVV�RI�WKH�)��+��DQG�2�KRUL]RQV�

+\GURPRGHU

6LWH�SRRUO\�GUDLQHG��KXPXV�IRUPV�GRPLQDWHG�E\�)D��)]��DQG�+�KRUL]RQV��)+!����RI�WKH�WRWDO
WKLFNQHVV�RI�WKH�)��+��DQG�2�KRUL]RQV��

)LEULPRU

+XPXV�IRUPV�GRPLQDWHG�E\�2�KRUL]RQV�DQG�2I!����RI�WKH�2�KRUL]RQV

0HVLPRU

+XPXV�IRUPV�GRPLQDWHG�E\�2�KRUL]RQV�DQG�2P�!����RI�WKH�2�KRUL]RQV

6DSULPRGHU

+XPXV�IRUPV�GRPLQDWHG�E\�2�KRUL]RQV��DQG�2K�!����RI�WKH�2�KRUL]RQV

+XPXV�)RUP�3KDVHV

,Q�DGGLWLRQ�WR�WKH�UHFRJQL]HG�+XPXV�*URXSV��SKDVHV�PD\�EH�GHVFULEHG�IRU�DQ\�WD[RQ�RI�WKH
V\VWHP���3KDVHV�SURYLGH�IOH[LELOLW\�E\�FRQVLGHULQJ�SURSHUWLHV�RU�WKH�UDQJH�RI�SURSHUWLHV�QRW�XVHG
DV�GLIIHUHQWLDWH�LQ�IRUPLQJ�WD[D���7KH\�FDQ�EH�DSSOLHG�DW�DQ\�FDWHJRULFDO�OHYHO�DQG�DOORZ�WKH
FODVVLILFDWLRQ�WR�EH�H[SDQGHG�LQIRUPDOO\�WR�DFFRXQW�IRU�KXPXV�IRUPV�QRW�H[SOLFLWO\�UHSUHVHQWHG
E\�WKH�UHFRJQL]HG�WD[D��*UHHQ��HW�DO����������$�OLVW�RI�SUHIL[HV�FDQ�EH�IRXQG�RQ�SDJH����RI�*UHHQ�HW
DO���������RU�QHZ�RQHV�FDQ�EH�FUHDWHG�WR�GHVFULEH�VSHFLILF�FKDUDFWHULVWLFV�

)RU�PRUH�GHWDLOHG�LQIRUPDWLRQ�RQ�KXPXV�IRUP�GHVFULSWLRQ�DQG�FODVVLILFDWLRQ�DV�ZHOO�DV�D�NH\�WR
KXPXV�IRUP�WD[D�UHIHU�WR�*UHHQ�HW�DO��������

6RPH�SKDVHV�WKDW�PD\�EH�HQFRXQWHUHG�LQ�ZHWODQG�DQG�ULSDULDQ�VLWHV�DUH�
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&KDUFLF�²�SUHVHQFH�RI�VLJQLILFDQW�YROXPHV�RI�FKDUFRDO��!����

&RPSDFWLF�²�GHQVH�DQG�FRQFHQWUDWHG�KXPXV�IRUPV

&U\LF�²�LQIOXHQFHG�E\�SHUPDIURVW

+LVWLF�²�+\GURPRUV�RU�+\GURPRGHUV�ZLWK�2�KRUL]RQV�FRPSULVLQJ��������RI�WKH�KXPXV�IRUP

/LJQLF�²�ZRRG�FRPSULVHV��������RI�WKH�KXPXV�SURILOH

0LQHULF�²�ZLWK�VLJQLILFDQW�PLQHUDO�VRLO�LQWHUPL[HG

7HQXLF�²�DW\SLFDOO\�WKLQ�KXPXV�IRUP��DV�RQ�IORRG�SODLQ�VLWHV�

9HOLF�²�LQLWLDO�VWDJH�RI�KXPXV�GHYHORSPHQW�FRQVLVWLQJ�RI�!����OLWWHU�OD\HU

;\OLF���!����ZRRG�LQ�WKH�KXPXV�IRUP

�� 25*$1,&�62,/�+25,=216

'HHS�´2µ�KRUL]RQV�GHILQH�WKH�2UJDQLF�VRLO�RUGHU��([FHSW�WKH�)ROLVRO�*UHDW�*URXS���7KHVH�SHDW
KRUL]RQV�GHYHORS�RQ�SRRUO\�GUDLQHG�VLWHV��DQG��DUH�GHULYHG�PDLQO\�IURP�ZHWODQG�EU\RSK\WHV�
VHGJHV��DQG�VKUXEV�DQG�WUHHV���7KH�FKDUDFWHULVWLFV�RI�WKH�PLGGOH�WLHU�IURP�������FP��������FP�RQ
VLWH�ZLWK�D�)LEULF�VXUIDFH�WLHU��DUH�XVHG�WR�FODVVLI\�WR�WKH�*UHDW�*URXS��7KH�WKUHH�RUJDQLF�KRUL]RQV
FODVVHV�DUH�GLVWLQJXLVKHG�E\�WKH�GHJUHH�RI�GHFRPSRVLWLRQ�DV�GHILQHG�E\�WKH�YRQ�3RVW�VFDOH��6HH
)LHOG��YRQ�3RVW��EHORZ�

6HH�SDJH�������LQ�&66&��������IRU�IXUWKHU�GHVFULSWLRQ�RI�VRLO�KRUL]RQV�DQG�RWKHU�OD\HUV�

6

+RUL]RQ�FRPSRVHG�RI�OLYLQJ�EU\RSK\WHV�RU�´VRLO�FUXVWVµ

2I

+RUL]RQV�RI�SRRUO\�GHFRPSRVHG�SHDW�WKDW�DUH�UHDGLO\�LGHQWLILDEOH�DV�WR�RULJLQ���YRQ�3RVW���WR���

2P

+RUL]RQV�RI�SDUWO\�GHFRPSRVHG�SHDW�WKDW�ZKHUH�VRPH�QRQ�ZRRG\�IUDJHPHQWV�DUH�LGHQWLILDEOH�
YRQ�3RVW���WR��

2K

+RUL]RQV�RI�ZHOO�GHFRPSRVHG�SHDW�ZKHUH�RQO\�ZRRG\�IUDJPHQWV�DUH�LGHQWLILDEOH���YRQ�3RVW���WR
��

2UJDQLF�´2µ�KRUL]RQV�GLIIHU�IURP�XSODQG�KXPXV�KRUL]RQV��/)+��WKDW�GHYHORS�XQGHU�SULPDULO\
DHUDWHG�FRQGLWLRQV�IURP�WKH�DFFXPXODWLRQ�RI�OHDYHV��WZLJV�DQG�ZRRG\�PDWHULDOV�RI�XSODQG
SODQWV���2Q�VRPH�WUDQVLWLRQDO�VLWHV�ZLWK�ZHOO�KXPLILHG�VXUIDFH�KRUL]RQV��GHVLJQDWLRQ�RI�WKH
KRUL]RQ�DV�DQ�+�RU�2K�PD\�EH�GLIILFXOW���'HWHUPLQDWLRQ�VKRXOG�EH�EDVHG�RQ�VLWH�K\GURORJ\�DQG
SUHVHQFH�RI�K\GURSK\WHV���1RWHV�VKRXOG�EH�WDNHQ�DERXW�WKH�UDWLRQDOH�IRU�GHVLJQDWLRQ�

2WKHU�QRQ�KRUL]RQ�OD\HU�GHVFULSWRUV�IRU�2UJDQLF�VRLOV

7KH�IROORZLQJ�QRQ�KRUL]RQ�OD\HUV�DUH�UHFRUGHG�LQ�WKH�ILHOG�FDUG�DV�2��%��&��5��RU�:�KRUL]RQV�EXW
DUH�JLYHQ�VSHFLDO�QDPHV�DQG�VWDWXV�IRU�GHILQLQJ�RUJDQLF�VRLO�6XEJURXSV�

&XPXOR�OD\HU��&�KRUL]RQV�

7KLV�FRQVLVWV�RI�D�OD\HU�RU�OD\HUV�RI�PLQHUDO�PDWHULDO�LQ�2UJDQLF�VRLOV���(LWKHU�WKH�FRPELQHG
WKLFNQHVV�RI�WKH�PLQHUDO�OD\HUV�LV�PRUH�WKDQ���FP�RU�D�VLQJOH�PLQHUDO�OD\HU������FP�WKLFN�RFFXUV�
2QH�FRQWLQXRXV�PLQHUDO�OD\HU�PRUH�WKDQ����FP�WKLFN�LQ�WKH�PLGGOH�RU�ERWWRP�WLHU�LV�D�WHUULF
OD\HU���'HILQHV�D�&XPXOLF�VXEJURXS�

7HUULF�OD\HU��&�KRUL]RQ�

7KLV�LV�DQ�XQFRQVROLGDWHG�PLQHUDO�VXEVWUDWXP�QRW�XQGHUODLQ�E\�RUJDQLF�PDWWHU��RU�RQH
FRQWLQXRXV�XQFRQVROLGDWHG�PLQHUDO�OD\HU��ZLWKLQ�OHVV�WKDQ�����RUJDQLF�&��PRUH�WKDQ����FP
WKLFN�LQ�WKH�PLGGOH�RU�ERWWRP�WLHUV�XQGHUODLQ�E\�RUJDQLF�PDWWHU��ZLWKLQ�D�GHSWK�RI�����FP�IURP
WKH�VXUIDFH���'HILQHV�D�7HUULF�VXEJURXS
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/LWKLF�OD\HU��5�KRUL]RQ�

7KLV�LV�D�FRQVROLGDWHG�PLQHUDO�OD\HU��EHGURFN��RFFXUULQJ�ZLWKLQ��������FP�RI�WKH�VXUIDFH�RI
2UJDQLF�VRLOV��'HILQHV�D�7HUULF�VXEJURXS

+\GULF�OD\HU��:�KRUL]RQ�

7KLV�LV�D�OD\HU�RI�ZDWHU�WKDW�H[WHQGV�IURP�D�GHSWK�RI�QRW�OHVV�WKDQ����FP�IURP�WKH�RUJDQLF�VXUIDFH
WR�D�GHSWK�RI�PRUH�WKDQ�����FP��'HILQHV�D�+\GULF�VXEJURXS

/LPQR�OD\HU��2FR�RU�&�KRUL]RQ�

7KLV�LV�D�OD\HU�RU�OD\HUV��!���FP�RI�FRSURJHQRXV�HDUWK��VHGLPHQWDU\�SHDW���GLDWRPDFHRXV�HDUWK��RU
PDUO���([FHSW�IRU�VRPH�RI�WKH�FRSURJHQRXV�HDUWKV�FRQWDLQLQJ�PRUH�WKDQ�����RUJDQLF�PDWWHU�
PRVW�RI�WKHVH�OLPQR�PDWHULDOV�DUH�LQRUJDQLF��'HILQHV�D�/LPQLF�VXEJURXS

$�OLPQLF�OD\HU�VKRXOG�EH�GHVFULEHG�E\�LV�FRQVWLWXHQWV�LQ�WKH�FRPPHQWV�VHFWLRQ�RI�WKH�KRUL]RQ�DQG
LQ�WKH�6RLOV�1RWHV�ILHOG��7KHUH�DUH�VHYHUDO�W\SHV�RI�/LPQLF�PDWHULDO�WKDW�VKRXOG�DOVR�EH�GHILQHG

&RSURJHQRXV�(DUWK��LV�FRPSRVHG�RI�IHFDO�SHOOHWV�RU�DTXDWLF�SODQW�GHEULV�PRGLILHG�E\�DTXDWLF
DQLPDOV���,W�PDNHV�VOLJKWO\�YLVFRXV�ZDWHU�VXVSHQVLRQV�DQG�LV�VOLJKWO\�SODVWLF��EXW�QRW�VWLFN\���7KH
PDWHULDO�VKULQNV�XSRQ�GU\LQJ�WR�IRUP�FORGV�WKDW�DUH�GLIILFXOW�WR�UHZHW�DQG�RIWHQ�WHQG�WR�FUDFN
DORQJ�KRUL]RQWDO�SODQHV���,W�KDV�YHU\�IHZ�RU�QR�SODQW�IUDJPHQWV�UHFRJQL]DEOH�WR�WKH�QDNHG�H\H��D
S\URSKRVSKDWH�LQGH[�RI���RU�PRUH��DQG�D�GU\�FRORU�YDOXH�OHVV�WKDQ�����&RPPRQ�LQ�3DOXVWULQH
V\VWHPV�VXFK�DV�LQILOOHG�EDVLQV���,W�LV�GHVLJQDWHG�2FR�LQ�KRUL]RQ�GHVFULSWLRQV�

'LDWRPDFHRXV�(DUWK���LV�FRPSRVHG�PDLQO\�RI�WKH�VLOLFHRXV�VKHOOV�RI�GLDWRPV���,W�KDV�D�PDWUL[�FRORU

YDOXH�RI���± 1, LI�QRW�SUHYLRXVO\�GULHG��WKDW�FKDQJHV�RQ�GU\LQJ�WR�WKH�SHUPDQHQW��OLJKW�JUH\�RU
ZKLWLVK�FRORU�RI�GLDWRPV���7KH�GLDWRP�VKHOOV�FDQ�EH�LGHQWLILHG�E\�PLFURVFRSH������;�
H[DPLQDWLRQ���'LDWRPDFHRXV�HDUWK�KDV�D�S\URSKRVSKDWH�LQGH[�RI���RU�PRUH���,W�LV�IUHTXHQWO\�PRUH
QHDUO\�PLQHUDO�WKDQ�RUJDQLF�LQ�FRPSRVLWLRQ���,W�LV�GHVLJQDWHG�&�LQ�KRUL]RQ�GHVFULSWLRQV�

0DUO��LV�D�VRIW��XQFRQVROLGDWHG�HDUWK\�GHSRVLW�FRQVLVWLQJ�RI�FDOFLXP�FDUERQDWH�RU�PDJQHVLXP
FDUERQDWH��RU�ERWK��DQG�RIWHQ�VKHOOV�RI�DTXDWLF�DQLPDOV��XVXDOO\�PL[HG�ZLWK�YDU\LQJ�DPRXQWV�RI

FOD\�RU�RWKHU�LPSXULWLHV���,W�KDV�D�PRLVW�FRORU�YDOXH�RI��±1 DQG�HIIHUYHVFHV�ZLWK�GLOXWH�+&O���7KH
FRORU�RI�WKH�PDWUL[�XVXDOO\�GRHV�QRW�FKDQJH�RQ�GU\LQJ���0DUO�FRQWDLQV�WRR�OLWWOH�PDWWHU�WR�FRDW�WKH
FDUERQDWH�SDUWLFOHV���&RPPRQ�LQ�NDUVW�WRSRJUDSK\�VXFK�DV�WKH�QRUWKHUQ�5RFN\�0RXQWDLQ�WUHQFK�
,W�LV�GHVLJQDWHG�&N�LQ�KRUL]RQ�GHVFULSWLRQV�

�� 921�3267�6&$/(�2)�'(&20326,7,21

7KH�YRQ�3RVW�WHQ�SRLQW�VFDOH�RI�GHFRPSRVLWLRQ�LV�WKH�SULQFLSDO�PHWKRG�XVHG�WR�GHVFULEH�RUJDQLF
2�KRUL]RQV���,W�LV�D�ILHOG�WHVW�LQ�ZKLFK�D�VPDOO�KDQGIXO�RI�SHDW�LV�ILUPO\�VTXHH]HG��WRR�ODUJH�D
VDPSOH�GRHV�QRW�\LHOG�FRQVLVWHQW�UHVXOWV����7KUHH�IDFWRUV�DUH�REVHUYHG��WKH�FRORU�RI�WKH�VROXWLRQ
WKDW�LV�H[SUHVVHG�EHWZHHQ�WKH�ILQJHUV��WKH�GLVWLQFWQHVV�RI�WKH�UHPDLQLQJ�RUJDQLF�ILEHUV��DQG�WKH
SURSRUWLRQ�RI�WKH�RULJLQDO�VDPSOH�WKDW�UHPDLQV�LQ�WKH�KDQG��7KH�WHQ�YRQ�3RVW�FODVVHV�DUH
GHVFULEHG�RQ�SDJH����RI�&66&��������DQG�RQ�SDJH����RI�WKH������ILHOG�'(,)�

3HDW�ZDWHU�FRQWHQW�FDQ�KDYH�D�VLJQLILFDQW�LPSDFW�RQ�WKH�RXWFRPH�RI�YRQ�3RVW���$�GU\��GHQVH
KXPLF�SHDW�PD\�EH�RQO\�VTXHH]H�WR�D���RU���DQG�D�VDWXUDWHG�PHVLF�SHDW�PD\�IORZ�HDVLO\�RXW�RI�WKH
ILVW���,W�LV�LPSRUWDQW�WKDW�WKH�UHVXOWV�RI�WKH�VTXHH]H�WHVW�EH�WHPSHUHG�ZLWK�D�PRUH�FORVH
H[DPLQDWLRQ�RI�WKH�UHVLGXH�ILEHUV�E\�UXEELQJ�D�VDPSOH�EHWZHHQ�WKH�WKXPE�DQG�IRUHILQJHU�

7DEOH������7KH�YRQ�3RVW�VFDOH�RI�GHFRPSRVLWLRQ

&RGH�&ODVV 'HVFULSWLRQ

� 8QGHFRPSRVHG��SODQW�VWUXFWXUH�XQDOWHUHG��\LHOGV�RQO\�FOHDU�ZDWHU�FRORUHG�OLJKW
\HOORZ�EURZQ

� $OPRVW�XQGHFRPSRVHG��SODQW�VWUXFWXUH�GLVWLQFW��\LHOGV�RQO\�FOHDU�ZDWHU�FRORUHG
OLJKW�\HOORZ�EURZQ
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� 9HU\�ZHDNO\�GHFRPSRVHG��SODQW�VWUXFWXUH�GLVWLQFW��\LHOGV�GLVWLQFWO\�WXUELG�EURZQ
ZDWHU��QR�SHDW�VXEVWDQFH�SDVVHV�EHWZHHQ�WKH�ILQJHUV��UHVLGXH�QRW�PXVK\�

� :HDNO\�GHFRPSRVHG��SODQW�VWUXFWXUH�GLVWLQFW��\LHOGV�VWURQJO\�WXUELG�ZDWHU��QR
SHDW�VXEVWDQFH�HVFDSHV�EHWZHHQ�WKH�ILQJHUV��UHVLGXH�UDWKHU�PXVK\�

� 0RGHUDWHO\�GHFRPSRVHG��SODQW�VWUXFWXUH�HYLGHQW��EXW�EHFRPLQJ�LQGLVWLQFW��\LHOGV
PXFK�WXUELG�EURZQ�ZDWHU��VRPH�SHDW�HVFDSHV�EHWZHHQ�WKH�ILQJHUV��UHVLGXH�YHU\
PXVK\�

� 6WURQJO\�GHFRPSRVHG��SODQW�VWUXFWXUH�VRPHZKDW�LQGLVWLQFW��EXW�PRUH�HYLGHQW�LQ
WKH�VTXHH]HG�UHVLGXH�WKDQ�LQ�WKH�XQGLVWXUEHG�SHDW��DERXW�RQH�WKLUG�RI�WKH�SHDU
HVFDSHV�EHWZHHQ�WKH�ILQJHUV��UHVLGXH�VWURQJO\�PXVK\�

� 6WURQJO\�GHFRPSRVHG��SODQW�VWUXFWXUH�LQGLVWLQFW��EXW�UHFRJQL]DEOH��RQH�KDOI�RI�WKH
SHDW�HVFDSHV�EHWZHHQ�WKH�ILQJHUV

� 9HU\�VWURQJO\�GHFRPSRVHG��SODQW�VWUXFWXUH�YHU\�LQGLVWLQFW�DERXW�WZR�WKLUGV�RI
WKH�SHDW�HVFDSHV�EHWZHHQ�WKH�ILQJHUV��UHVLGXH�DOPRVW�HQWLUHO\�UHVLVWDQW�UHPQDQWV
VXFK�DV�URRW�ILEHUV�DQG�ZRRG�

� $OPRVW�FRPSOHWHO\�GHFRPSRVHG��SODQW�VWUXFWXUH�DOPRVW�XQUHFRJQL]DEOH��QHDUO\
DOO�WKH�SHDW�HVFDSHV�EHWZHHQ�WKH�ILQJHUV

�� &RPSOHWHO\�GHFRPSRVHG��SODQW�VWUXFWXUH�XQUHFRJQL]DEOH��DOO�SHDW�HVFDSHV
EHWZHHQ�WKH�ILQJHUV�

�� 0,1(5$/�62,/�+25,=216

7KH�FULWHULD�IRU�ILHOG�GHWHUPLQDWLRQ�RI�D�JOH\HG�KRUL]RQ�DUH�RXWOLQHG�EHORZ�

$�%J�RU�&J�KRUL]RQ�KDV��IRU�DOO�EXW�UHG�VRLO�PDWHULDO��KXH�RI��<5�RU�UHGGHU��

• GRPLQDQW�FKURPDV�RI���RU�OHVV�RU�KXHV�EOXHU�WKDQ���<�ZLWK�RU�ZLWKRXW�PRWWOHV��RU

• GRPLQDQW�FKURPDV�RI���RU�OHVV�LQ�KXHV�RI���<5�DQG����<5�DFFRPSDQLHG�E\�SURPLQHQW
PRWWOHV���PP�RU�ODUJHU�LQ�FURVV�VHFWLRQ�DQG�RFFXS\LQJ�DW�OHDVW����RI�WKH�H[SRVHG��XQVPHDUHG
���FP�OD\HU��RU

• GRPLQDQW�FKURPDV�RI���RU�OHVV�LQ�KXHV�\HOORZHU�WKDQ���<5�DFFRPSDQLHG�E\�SURPLQHQW
PRWWOHV���PP�RU�ODUJHU�LQ�FURVV�VHFWLRQ�DQG�RFFXS\LQJ�DW�OHDVW����RI�WKH�H[SRVHG��XQVPHDUHG
���FP�OD\HU

• )RU�UHG�VRLO�PDWHULDOV��KXHV�RI���<5�RU�UHGGHU�

• GLVWLQFW�RU�SURPLQHQW�PRWWOHV�DW�OHDVW���PP�LQ�GLDPHWHU�RFFXS\�DW�OHDVW����RI�WKH�H[SRVHG�
XQVPHDUHG����FP�OD\HU��&66&�������

0RWWOH�FRQWUDVW�RI�PRWWOHV�UHIHUV�WR�WKH�GHJUHH�RI�YLVXDO�GLVWLQFWLRQ�EHWZHHQ�PRWWOHV�DQG�WKH
´PDWUL[µ��*OH\HG�KRUL]RQV�ZLOO�KDYH�´SURPLQHQWµ�PRWWOHV���'(,)��/XWWPHUGLQJ�HW�DO�������
GHILQHV�WKUHH�PRWWOH�FRQWUDVW�FODVVHV�LQ�WHUPV�RI�YDULRXV�FRPELQDWLRQV�RI�0XQVHOO�FRORU�XQLWV�RI
KXH��YDOXH�DQG�FKURPD�

• )DLQW���(YLGHQW�RQO\�RQ�FORVH�H[DPLQDWLRQ���)DLQW�PRWWOHV�FRPPRQO\�KDYH�WKH�VDPH�KXH�DV
WKH�FRORU�WR�ZKLFK�WKH\�DUH�FRPSDUHG�DQG�GLIIHU�E\�QR�PRUH�WKDQ���XQLW�RI�FKURPD�RU���XQLWV
RI�YDOXH���6RPH�IDLQW�PRWWOHV�RI�VLPLODU�QXW�ORZ�FKURPD�DQG�YDOXH�FDQ�GLIIHU�E\�����XQLWV�RI
KXH�

• 'LVWLQFW���5HDGLO\�VHHQ��EXW�FRQWUDVW�RQO\�PRGHUDWHO\�ZLWK�WKH�FRORU�WR�ZKLFK�WKH\�DUH
FRPSDUHG���'LVWLQFW�PRWWOHV�FRPPRQO\�KDYH�WKH�VDPH�KXH�DV�WKH�FRORU�WR�ZKLFK�WKH\�DUH
FRPSDUHG��EXW�GLIIHU�E\���WR���XQLWV�RI�FKURPD�RU���WR���XQLWV�RI�YDOXH��RU�GLIIHU�IURP�WKH
FRORU�WR�ZKLFK�WKH\�DUH�FRPSDUHG�E\�����XQLWV�RI�KXH�EXW�E\�QR�PRUH�WKDQ���XQLW�RI�FKURPD
DQG���XQLWV�RI�YDOXH�
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• 3URPLQHQW���&RQWUDVW�VWURQJO\�ZLWK�WKH�FRORU�WR�ZKLFK�WKH\�DUH�FRPSDUHG���3URPLQHQW
PRWWOHV�DUH�FRPPRQO\�WKH�PRVW�REYLRXV�FRORU�IHDWXUH�LQ�D�VRLO���3URPLQHQW�PRWWOHV�WKDW�KDYH
PHGLXP�FKURPD�DQG�YDOXH�FRPPRQO\�GLIIHU�IURP�WKH�FRORU�WR�ZKLFK�WKH\�DUH�FRPSDUHG�E\
DW�OHDVW���XQLWV�RI�KXH�LI�FKURPD�DQG�YDOXH�DUH�WKH�VDPH��DW�OHDVW���XQLWV�RI�YDOXH�RU�FKURPD�LI
WKH�KXH�LV�WKH�VDPH��RU�DW�OHDVW���XQLW�RI�FKURPD�RU���XQLWV�RI�YDOXH�LI�KXH�GLIIHUV�E\�����XQLWV�

�� 62,/�&2/25

$�GHWDLOHG�SURFHGXUH�LV�JLYHQ�LQ�'(,)��������RQ�SDJH�������

7KH�0XQVHOO�V\VWHP�XVHV�WKUHH�HOHPHQWV�RI�FRORU³KXH��YDOXH��DQG�FKURPD³WR�PDNH�XS�D
VSHFLILF�FRORU�QRWDWLRQ�

• +XH�GHVFULEHV�FRORU���7KH�V\PERO�IRU�KXH�LV�WKH�OHWWHU�DEEUHYLDWLRQ�RI�WKH�FRORU�RI�WKH
UDLQERZ��5�IRU�UHG��<5�IRU�\HOORZ�UHG��DQG�<�IRU�\HOORZ��SUHFHGHG�E\�QXPEHUV�IURP���WR����
:LWKLQ�HDFK�OHWWHU�UDQJH��WKH�KXH�EHFRPHV�PRUH�\HOORZ�DQG�OHVV�UHG�DV�WKH�QXPEHU
LQFUHDVHV�

• 9DOXH�GHVFULEHG�WKH�VWUHQJWK�RI�WKH�FRORU�RU�GHJUHH�RI�OLJKWQHVV���9DOXH�UDQJHV�IURP����IRU
DEVROXWH�EODFN��WR�����IRU�DEVROXWH�ZKLWH��

• &KURPD�LQGLFDWHV�WKH�UHODWLYH�SXULW\�RI�FRORU�VWUHQJWK��GHJUHH�RI�GLOXWLRQ�E\�QHXWUDO�JUH\�RI
WKH�VDPH�YDOXH��DQG�UDQJHV�IURP���IRU�QHXWUDO�JUH\�WR����WKH�VWURQJHVW�H[SUHVVLRQ�RI�FRORU
XVHG�IRU�VRLOV�

7KH�QRWDWLRQ�IRU�D�VSHFLILF�FRORU�VKRXOG�EH�UHFRUGHG�LQ�WKH�RUGHU�RI�KXH��YDOXH�FKURPD���)RU
H[DPSOH��´SDOH�EURZQµ�LV�GHVLJQDWHG���<5�����

�� 0($685,1*�$1'�'(6&5,%,1*�3($7�3+�$1'�&21'8&7,9,7<

S+�DQG�FRQGXFWLYLW\�RI�ZDWHU�DUH�LPSRUWDQW�SDUDPHWHUV�WR�PHDVXUH�LQ�ZHWODQGV���S+�JLYHV�D
JRRG�LQGLFDWLRQ�RI�QXWULHQW�DYDLODELOLW\�LQ�SHDWODQGV�DQG�VKRXOG�EH�PHDVXUHG�ZKHUH�SRVVLEOH�
&RQGXFWLYLW\�LV�PRUH�LPSRUWDQW�LQ�PLQHUDO�ZHWODQGV��VXFK�DV�PDUVKHV��ZKHUH�VDOLQLW\�FDQ�EH�DQ
LPSRUWDQW�HFRORJLFDO�FRQVWUDLQW��:DWHU�VDPSOHV�PD\�EH�WHVWHG�LQ�WKH�ILHOG�RU�FROOHFWHG�IRU�WHVWLQJ
LQ�WKH�ODE���&ROOHFWHG�VDPSOHV�VKRXOG�EH�NHSW�FRRO�DQG�WHVWHG�DV�VRRQ�DV�SRVVLEOH�VLQFH�PLFURELDO
GHFRPSRVLWLRQ�PD\�DOWHU�WKH�S+�RI�WKH�VDPSOH���,Q�SHDWODQGV��WKH�S+�DQG�FRQGXFWLYLW\�LV�XVXDOO\
PHDVXUHG�IURP�ZDWHU�VTXHH]HG�IURP�SHDW�RI�WKH�VXUIDFH�WLHU���2Q�IORRGHG�VLWHV�WKH�VXUIDFH�ZDWHU
LV�PHDVXUHG�

(OHFWURQLF�S+�PHWHUV�DUH�SUHIHUUHG�RYHU�OLWPXV�SDSHU�IRU�ILHOG�WHVWLQJ�S+���/RZ�LRQLF�VWUHQJWK
S+�SUREHV�DUH�PRUH�H[SHQVLYH�EXW�SURYLGH�PRUH�DFFXUDWH�UHVXOWV�LQ�DFLGLF�SHDWODQGV���)LHOG
FRQGXFWLYLW\�PHWHUV�DUH�PRUH�H[SHQVLYH�EXW�VDOLQLW\�UHPDLQV�UHODWLYHO\�FRQVWDQW�LQ�VWRUHG
VDPSOHV�VR�FROOHFWLRQ�IRU�ODWHU�ODE�WHVWLQJ�LV�UHFRPPHQGHG�

'HVFULSWLYH�WHUPV�KDYH�EHHQ�VWDQGDUGL]HG�IRU�UDQJHV�RI�PHDVXUHG�S+�DQG�FRQGXFWLYLW\�YDOXHV�

S+

• $ONDOLQH��S+�!�����

• &LUFXPQHXWUDO��S+�����������

• :HDNO\�DFLGLF��S+�����������

• 0RGHUDWHO\�DFLGLF��S+�����������

• 9HU\�DFLGLF��S+�������

&RQGXFWLYLW\
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+\GURFKHPLFDO�WHUP &RQGXFWDQFH
�X0KRV�RU�6HLPHQV
#�����

6DOLQLW\��SSW�

+\SHUVDOLQH !������ !��

(XVDOLQH ��������������� ���������

0L[RVDOLQH ������������ ��������

SRO\VDOLQH ��������������� ���������

PHVRVDOLQH �������������� ��������

ROLJRVDOLQH ����������� ������

)UHVK ���� ����

�� +25,=21�&200(176

&RPPHQWV�PDGH�IRU�HDFK�KRUL]RQ�FDQ�SURYLGH�XVHIXO�LQWHUSUHWDWLYH�LQIRUPDWLRQ�

)RU�2UJDQLF�KRUL]RQV

� Type of fibers found in peat such as sedges, Sphagnum, brown moss, twigs, logs, Nuphar or
Menyanthes seeds, etc.  Record as many as necessary to describe the composition of the
horizon, and possibly record them in decreasing order of abundance.

� Density.  Terms such as dense, consolidated, unconsolidated and tenacious to describe how
well each horizon holds together--structure.

� Presence of Hydrogen Sulfide (H2S) and/or methane (CH4)--the smell of rotten eggs.  Indicates
decomposition in a highly anaerobic environment.

� Approximate texture of mineral enrichment.  If mineral enrichment is observed in an organic
horizon, its texture may provide information regarding fluvial processes, flood history, etc.
However, due to the difficulty of texturing soils with high organic content, it may be easier to
record general textures such as fine, medium and coarse.

� Limnic materials (coprogenous earth—color, consistency, etc.)

)RU�0LQHUDO�KRUL]RQV

� soil fauna

� mottles—abundance (none, few, common, many), size (fine, medium, coarse), and color

� clay films

� nature of organic enrichment (woody, rooty, etc.)

� Limnic materials (calcareous marl, visible shells, etc.)

�� +<'52*(20253+,&�&/$66,),&$7,21

7KH�K\GURJHRPRUSKLF�FODVVLILFDWLRQ�GHVFULEHV�WRSRJUDSKLF�SRVLWLRQ�DQG�JHRPRUSKLF�IRUP�RI�D
ZKROH�ZHWODQG�FRPSOH[��ODNH�RU�VWUHDP�UHDFK���7KLV�ILHOG�GHVFULEHV�WKH�6\VWHP��(OHPHQW�*URXS�
DQG�(OHPHQW�RI�WKH�:HWODQG�DQG�5LSDULDQ�(FRV\VWHP�&ODVVLILFDWLRQ�)UDPHZRUN��0DF.HQ]LH�DQG
%DQQHU���������6L[�6\VWHPV�DUH�UHFRJQL]HG�LQ�:5(&��8SODQG��3DOXVWULQH��/DFXVWULQH��)OXYLDO�
(VWXDU\��DQG�0DULQH���7KH�6\VWHP�GHILQHV�VLWHV�WKDW�VKDUH�WKH�LQIOXHQFH�RI�VLPLODU�GRPLQDQW
ZDWHU�VRXUFH�V��DQG�K\GURORJLFDO�SURFHVVHV��DQG�DUH�FKDUDFWHUL]HG�E\�SDUWLFXODU
JHRPRUSKRORJLFDO�IRUPV���7KH�(OHPHQW�*URXS�DQG�(OHPHQW�GHVFULEH�WKH�IRUP�RI�ODQGVFDSH�XQLW�
7KH�K\GURJHRPRUSKLF�FODVVLILFDWLRQ�SXW�WKH�VLWH�LQ�WKH�FRQWH[W�RI�D�ODUJHU�K\GURORJLFDO�V\VWHP�
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7DEOH��� &KDUDFWHULVWLFV�RI�WKH�+\GURJHRPRUSKLF�6\VWHPV�UHOHYDQW�WR�ZHWODQGV�DQG�UHODWHG
HFRV\VWHPV

6\VWHP &RGH 7RSRJUDSKLF�SRVLWLRQ 3ULPDU\�:DWHU�VRXUFH 6\VWHP�+\GURORJ\

3DOXVWULQH 3 6PDOO�����KD��RU��VKDOORZ
ODNHV��!�����DUHD����P
GHHS���EDVLQV��DQG�VHHSDJH
VORSHV

*URXQGZDWHU�
3UHFLSLWDWLRQ��RU�6WUHDP
DQG�/DNH�IORRGLQJ

/RZ�HQHUJ\�IORRGLQJ
RU�JURXQGZDWHU�IHG

/DFXVWULQH / /DUJH��!��KD��DQG�GHHS
ZDWHU�ERGLHV

/DNH�IORRGLQJ 6XEMHFW�WR�IORRGLQJ�E\
ZDYH�DFWLRQ��IHG�E\
FLUFXODWLQJ�ODNH
ZDWHUV

)OXYLDO ) $GMDFHQW�WR�FUHHNV��VWUHDPV�
RU�ULYHUV�

6WUHDP�IORRGLQJ 6XEMHFW�WR�DQQXDO
VWUHDP�IORRGLQJ�DQG
HURVLRQ��GHSRVLWLRQ
IRUFHV��VWUHDP�IHG

(VWXDU\ ( &RQIOXHQFH�RI�IUHVKZDWHU
LQIORZ�LQWR�PDULQH
HQYLURQPHQW

6WUHDP�DQG�RFHDQ
IORRGLQJ

6XEMHFW�WR�GLXUQDO�RU
SHULRGLF�IORRGLQJ�DQG
EUDFNLVK�ZDWHU

0DULQH 0 2FHDQ 2FHDQ�IORRGLQJ ,QWHUWLGDO�DQG
VXEWLGDO�ORFDWLRQV

8SODQG 8 $Q\ 3UHFLSLWDWLRQ�DQG
JURXQGZDWHU

6RLO�PRLVWXUH�QRW�LQ
H[FHVV�

 3DOXVWULQH�6\VWHP

3DOXVWULQH�6\VWHPV�RFFXU�LQ�EDVLQV��GHSUHVVLRQV��RU�VORSHV�ZLWK�SRRU�GUDLQDJH�WKDW�FROOHFW�ZDWHU
IORZV�IURP�VXUURXQGLQJ�ODQGV�RU�RWKHU�ORFDWLRQV�ZKHUH�H[FHVV�ZDWHU�LQSXWV�OHDG�WR�SURORQJHG
VRLO�VDWXUDWLRQ���3DOXVWULQH�V\VWHPV�DUH�RIWHQ�SHDWODQGV�LQ�FRRO�DQG�PRLVW�FOLPDWHV��DQG�VKDOORZ
ZDWHU�SRQGV�DQG�PDUVKHV�LQ�PRUH�DULG�FOLPDWHV���3DOXVWULQH�VLWHV�KDYH�ORZ�K\GURORJLFDO�IORZ
UHODWLYH�WR�RWKHU�6\VWHPV�GHVFULEHG�KHUH���2SHQ�ZDWHU�ERGLHV����KD�RU�ODUJHU�ZDWHU�ERGLHV�ZKHUH
!����RI�WKH�DHULDO�H[WHQW�LV�VKDOORZ�ZDWHUV����P�GHSWK�DW�PLG�VXPPHU�DUH�SDUW�RI�WKH�3DOXVWULQH
V\VWHP���2SHQ�ZDWHU�ERGLHV�JUHDWHU�WKDQ�RQH�KHFWDUH�LQ�VL]H�DQG�GHHSHU�WKDQ��P�IRU�!�����RI
WKHLU�DHULDO�H[WHQW�DUH�SDUW�RI�WKH�/DFXVWULQH�V\VWHP���3RQGV�WKDW�DUH�DIIHFWHG�E\�VHDVRQDO
IORRGZDWHUV��VXFK�DV�VRPH�R[ERZ�ODNHV��DUH�FRQVLGHUHG�WR�EH�SDUW�RI�WKH�)OXYLDO�6\VWHP���6LWHV
DIIHFWHG�E\�WLGDO�F\FOHV�DUH�FRQVLGHUHG�SDUW�RI�WKH�(VWXDU\�6\VWHP�

 /DFXVWULQH�6\VWHP

/DFXVWULQH�6\VWHPV�DUH�ODNHV�DQG�DGMDFHQW�VLWHV�GLUHFWO\�DIIHFWHG�E\�ODFXVWULQH�SURFHVVHV��VXFK�DV
H[SRVXUH�WR�ZDYH�DFWLRQ��VHGLPHQWDWLRQ�DQG�UHODWLYHO\�KLJK�QXWULHQW�FRQWHQW�RI�IORRGZDWHUV�
7KH�/DFXVWULQH�6\VWHP�LQFOXGHV�ZDWHU�ERGLHV�ZLWK�WKH�IROORZLQJ�FKDUDFWHULVWLFV�

• VLWXDWHG�LQ�D�WRSRJUDSKLF�GHSUHVVLRQ�

• RSHQ�ZDWHU�FRYHUV�RYHU�RQH�KHFWDUH�

• ZDWHU�GHSWK�LQ�WKH�GHHSHVW�SDUW�RI�WKH�EDVLQ�H[FHHGV��P�DW�ORZ�ZDWHU��DQG

• :DWHU�OHVV�WKDQ��P�RU�H[WHQW�RI�DUHD�RFFXSLHG�E\�HPHUJHQWV�RU�IORDWLQJ�OHDYHG
DTXDWLFV�ZKLFK�HYHU�LV�JUHDWHU��RFFXSLHV�OHVV�WKDQ�����RI�WKH�WRWDO�DUHD�

:HWODQG�HFRV\VWHPV�RI�WKH�/DFXVWULQH�V\VWHP�JHQHUDOO\�RFFXU�DORQJ�WKH�VKDOORZ�IULQJHV�RI
GHHSHU�ZDWHU�KDELWDWV���7KH�DPRXQW�RI�ZHWODQG�DVVRFLDWHG�ZLWK�ODNHV�GHSHQGV�RQ�VKRUH�VORSH�
ZDWHU�IOXFWXDWLRQV��DQG�HURVLRQDO�IRUFHV��3LHF]\QVND�������
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 )OXYLDO�6\VWHP

7KH�)OXYLDO�6\VWHP�RFFXUV�DORQJ�IORZLQJ�ZDWHUFRXUVHV�DQG�HQFRPSDVVHV�WKH�ZDWHUFRXUVH�LWVHOI
DV�ZHOO�DV�WKH�VXUURXQGLQJ��ULSDULDQ��HFRV\VWHPV���,W�LQFOXGHV�WKRVH�ZDWHUFRXUVHV�DQG�WKHLU
DGMDFHQW�HFRV\VWHPV�ZKHUH�VWUHDP�IORZ�KDV�HURVLYH�SRZHU��LQGLFDWHG�E\�VWUDWLILHG�PLQHUDO
VXEVWUDWHV�RU�IORRG�SODLQV��DQG�DW�OHDVW�LQWHUPLWWHQW�VXUIDFH�RU�VXEVXUIDFH�ZDWHU�IORZ�IURP�WKH
ZDWHUFRXUVH���)OXYLDO�V\VWHPV�RFFXU�ZKHUH�SURFHVVHV�VXFK�DV�VHDVRQDO�IORRGLQJ�E\�IORZLQJ�ZDWHUV
DQG�VHGLPHQWDWLRQ�SUHGRPLQDWH�LQ�HFRV\VWHP�IXQFWLRQ�

)ORRGLQJ�HYHQWV�FUHDWH�SUHGLFWDEOH�GLVWXUEDQFH�SDWWHUQV�DORQJ�VWUHDP�FRUULGRUV���3HUVLVWHQW�EXW
G\QDPLF�HFRV\VWHP�FRPSOH[HV�UHVXOW�WKDW�KDYH�KLJK�VWUXFWXUDO�GLYHUVLW\�DQG�DUH�YHU\�YDOXDEOH
IRU�ZLOGOLIH���5HJLRQDO�SURFHVVHV�VXFK�DV�FOLPDWH��SK\VLRJUDSK\��JHRORJ\�DQG�ORFDO�JHRPRUSKLF
IDFWRUV�FRQWURO�WKH�H[SUHVVHG�SDWWHUQ��/RWVSHLFK�������

 (VWXDU\�6\VWHP

7KH�(VWXDU\�6\VWHP�FRQVLVWV�RI�LQWHUWLGDO�KDELWDWV�ZKHUH�RFHDQ�ZDWHU�LV�DW�OHDVW�RFFDVLRQDOO\
GLOXWHG�E\�IUHVKZDWHU�UXQRII�IURP�WKH�ODQG���(VWXDU\�V\VWHPV�RFFXU�DW�WKH�FRQIOXHQFH�RI�ULYHUV
DQG�RFHDQV��DQG�KDYH�XQLTXH�FKDUDFWHULVWLFV�WKDW�UHIOHFW�WKH�IORRGLQJ�DQG�VDOLQLW\�JUDGLHQWV
IRXQG�WKHUH���7KH�HVWXDU\�V\VWHP�H[WHQGV�IURP�WKRVH�DUHDV�ZKHUH�VDOLQLW\�LV�KLJK�DQG�IUHVK�ZDWHU
LQSXWV�DUH�PLQLPDO�WR�XSVWUHDP�VLWHV�ZLWK�PLQLPDO�VDOWZDWHU�LQIOXHQFH�EXW�UHJXODU�WLGDO
IORRGLQJ���7KH�VDOLQLW\�PD\�EH�SHULRGLFDOO\�LQFUHDVHG�DERYH�WKDW�RI�WKH�RSHQ�RFHDQ�E\
HYDSRUDWLRQ���(VWXDU\�V\VWHPV�JHQHUDOO\�KDYH�KLJK�QXWULHQW�DQG�VHGLPHQW�LQSXWV��3ULFH������
+ROODQG�HW�DO���������9DULDWLRQ�LQ�VDOLQLW\�DQG�IORRGLQJ�UHJLPHV�DUH�WKH�LPSRUWDQW�GULYLQJ�IDFWRUV
LQ�WKHVH�V\VWHPV�

 0DULQH�6\VWHP

0DULQH�6\VWHPV�DUH�H[SRVHG�WR�WKH�ZDYHV�DQG�FXUUHQWV�RI�WKH�RSHQ�RFHDQ��DQG�WKH�ZDWHU�UHJLPHV
DUH�GHWHUPLQHG�SULPDULO\�E\�WKH�HEE�DQG�IORZ�RI�RFHDQLF�WLGHV���6DOLQLW\�H[FHHGV����SSW�ZLWK
OLWWOH�RU�QR�GLOXWLRQ�H[FHSW�RXWVLGH�WKH�PRXWKV�RI�HVWXDULHV��VHH�:HGJH�(FRV\VWHP�5HDOP��

7KH�0DULQH�V\VWHP�GHVFULEHV�WKH�RSHQ�RFHDQ�RYHUO\LQJ�WKH�FRQWLQHQWDO�VKHOI�DQG�LWV�DVVRFLDWHG
KLJK�HQHUJ\�FRDVWOLQH���6KDOORZ�FRDVWDO�ED\V�ZLWK�OLWWOH�IUHVKZDWHU�LQIORZ�DQG�URFN\�LVODQGV�DUH
FRQVLGHUHG�SDUW�RI�WKH�0DULQH�V\VWHP�DV�DUH�GHHSZDWHU�KDELWDWV�DGMDFHQW�WR�HVWXDULHV�WKDW�KDYH�D
IUHVKZDWHU�OHQV���7KH�PDULQH�V\VWHP�H[WHQGV�IURP�WKH�RXWHU�HGJH�RI�WKH�FRQWLQHQWDO�VKHOI
VKRUHZDUG�WR�WKH�ODQGZDUG�OLPLW�RI�H[WUHPH�KLJK�ZDWHU��WKH�VHDZDUG�OLPLW�RI�ZHWODQG
HPHUJHQWV��RU�WKH�VHDZDUG�OLPLW�RI�WKH�HVWXDULQH�V\VWHP���DIWHU�&RZDUGLQ�HW�DO������

 8SODQG�6\VWHP

8SODQG�V\VWHPV�RFFXU�RQ�ZHOO�GUDLQHG�VORSLQJ��OHYHO��RU�GHSUHVVLRQ�VLWHV���7KLV�V\VWHP
HQFRPSDVVHV�DUHDV�ZKHUH�VRLO�PRLVWXUH�GHILFLWV�DUH�FRPPRQ�DQG�ZKHUH�SURORQJHG�VRLO
VDWXUDWLRQ�RU�IORRGLQJ�GRHV�QRW�RFFXU���:DWHU�VRXUFH�LV�SUHGRPLQDQWO\�IURP�SUHFLSLWDWLRQ�DQG
JURXQG�ZDWHU�VHHSDJH�
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7DEOH������+\GURJHRPRUSKLF�XQLWV�DQG�FRGHV

6\VWHP &RGH (OHPHQW�*URXS (OHPHQW &RGH

3DOXVWULQH 3 %DVLQ &ORVHG 3EF
2YHUIORZ 3ER

/LQNHG 3EO

6ORSH 6ORSH 3VV

7RH 3VW

'HOWD 3VG

%ODQNHW 3VE

3RQG &ORVHG 3SF

/LQNHG 3SO

2YHUIORZ 3SR

7HUPLQDO 3SW

���� 3DOXVWULQH�+\GURJHRPRUSKLF�XQLWV

7KHUH�DUH�WKUHH�(OHPHQW�*URXSV�GHVFULEHG�LQ�:5(&�WKDW�UHIOHFW�GLIIHUHQW�K\GURORJLFDO�UHJLPHV
DQG�GHYHORSPHQWDO�SDWKZD\V�IRU�SHDWODQGV��(OHPHQWV�RI�WKH�3DOXVWULQH�6\VWHP�DUH�DGDSWHG�IURP
,YDQRY��LQ�,QJUDP�������DQG�5XQND�DQG�/HZLV����������7KHVH�FDWHJRULHV�GHVFULEH�OLQNDJH�DV�ZHOO
DV�K\GURORJLFDO�IORZ�UHJLPH�DQG�OLNHO\�GHYHORSPHQWDO�SDWKZD\V�IRU�SHDWODQGV�

%DVLQ�(OHPHQW�*URXS

%DVLQV�DUH�WRSRJUDSKLF�GHSUHVVLRQV�WKDW�FROOHFW�ZDWHU�IURP�SUHFLSLWDWLRQ�
JURXQGZDWHU��RU�VORZ�PRYLQJ�FKDQQHOV���7KHVH�VLWHV�DUH�JHQHUDOO\�VHPL�
WHUUHVWULDO�SHDWODQGV�EXW�PD\�KDYH�D�PLQRU�FRYHU�RI�VKDOORZ�ZDWHU�LQ�WKH
IRUP�RI�IODUNV�RU�VPDOO�SHDWODQG�SRQGV���6LWHV�GRPLQDWHG�E\�VKDOORZ�ZDWHU
DUH�GHVFULEHG�E\�WKH�3RQG�(OHPHQW�*URXS�

 &ORVHG�%DVLQ��3EF�

%DVLQ�UHFHLYHV�ZDWHU�IURP�VXUURXQGLQJ�XSODQG�RQO\��KDV�QR�LQOHW�RU�RXWOHW�FKDQQHO���3HDWODQG
GHYHORSPHQW�RIWHQ�IDYRUV�D�GRPHG�IRUP�

 2YHUIORZ�%DVLQ��3ER�

%DVLQ�UHFHLYHV�ZDWHU�IURP�XSODQG�RQO\��H[FHVV�ZDWHU�IORZV�WKURXJK�DQ�RXWOHW�FKDQQHO���3HDWODQG
GHYHORSPHQW�RI�IDYRUV�D�GRPHG�IRUP�ZLWK�D�SHULSKHUDO�PRDW�

 /LQNHG�%DVLQ�3EO�

%DVLQ�UHFHLYHV�ZDWHU�IURP�XSODQG�DQG�DQ�LQIORZ�VWUHDP��H[FHVV�ZDWHU�IORZV�WKRXJK�DQ�RXWIORZ�
,QFOXGHV�ZHWODQGV�DORQJ�VORZ�VWUHDPV�ZKHUH�WKHUH�LV�OLWWOH�RU�QR�HURVLRQ�RU�VHGLPHQWDWLRQ���3HDW
DFFXPXODWLRQ�LV�RIWHQ�PRUH�DGYDQFHG�LQ�SHULSKHUDO�ORFDWLRQV�



Field Description of Wetlands MacKenzie DRAFT 08 July 1999

Page 33 of 63

6ORSH�(OHPHQW�*URXS

3DOXVWULQH�6ORSHV�DUH�JUDGXDO�WR�VWHHSO\�VORSLQJ�VLWHV�ZKHUH�FRQVWDQW�VHHSDJH
PDLQWDLQV�SHUPDQHQWO\�VDWXUDWHG�FRQGLWLRQV�IUHTXHQWO\�OHDGLQJ�WR�WKH
DFFXPXODWLRQ�RI�SHDW�

 6HHSDJH�6ORSH��3VV�

*UDGXDO�WR�VWHHS�VORSHV�ZKHUH�FRQWLQXDO�VHHSDJH�UHPDLQV�QHDU�RU�DW�WKH�VXUIDFH�

 7RH�6ORSH��3VW�

6LWH�RFFXUULQJ�DW�D�VORSH�EUHDN�ZKHUH�ZDWHU�LV�IRUFHG�WR�WKH�VXUIDFH����6LWH�LV�QRW�FRQILQHG�WR�D
EDVLQ��ZDWHU�UHFHLYHG�IURP�XSVORSH�JURXQGZDWHU�RU�FKDQQHOHG�IORZ�

 'HOWD�VORSH��3VG�

6LWHV�VLPLODU�WR�WRH�VORSH�EXW�ZKHUH�WKH�ZDWHU�VRXUFH�UDGLDWHV�IURP�WKH�WHUPLQXV�RI�D�FKDQQHO�RU
VSULQJ

 %ODQNHW�6ORSH��3VE�

6LWH�RFFXU�LQ�VXEGXHG�WRSRJUDSK\�ZKHUH�D�EDVLQ�RU�VORSH�LV�QRW�GHILQDEOH���:HWODQG�FDQ�RFFXS\
VORSHV��OHYHO�JURXQG�DQG�GHSUHVVLRQV�
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 /LQNHG�+ROORZ�RU�&KDQQHO��3KO�

KROORZ�UHFHLYHV�ZDWHU�IURP�XSODQG�DQG�DQ�LQIORZ�VWUHDP��H[FHVV�ZDWHU�IORZV�WKRXJK�DQ�RXWIORZ�
,QFOXGHV�ZHWODQGV�DORQJ�VORZ�VWUHDPV�ZKHUH�WKHUH�LV�OLWWOH�RU�QR�HURVLRQ�RU�VHGLPHQWDWLRQ

 2YHUIORZ�+ROORZ��3KR�

�+ROORZ�UHFHLYHV�ZDWHU�IURP�XSODQG�RQO\��H[FHVV�ZDWHU�IORZV�WKURXJK�DQ�RXWOHW�FKDQQHO

3RQG�(OHPHQW�*URXS

3DOXVWULQH�VLWHV�WKDW�DUH�SULPDULO\�VWDQGLQJ�ZDWHU�IRU�PXFK�RI�WKH�JURZLQJ
VHDVRQ�DUH�GHILQHG�E\�WKH�3RQG�(OHPHQW�*URXS����6LWHV�DUH�JHQHUDOO\�QRW
SHDWODQGV�H[FHSW�IRU�VPDOO�ODNHV�ZLWK�D�SHDWODQG�IULQJH���0RVW�VLWHV�DUH
GRPLQDWHG�E\�VKDOORZ�ZDWHU�KDELWDWV�DQG�PDUVKHV�

 &ORVHG�3RQG��3SF�

3RQG�KDV�QR�REYLRXV�LQOHW�RU�RXWOHW�DQG�UHFHLYHV�ZDWHU�IURP�VXUURXQGLQJ�XSODQG�WKURXJK
VXUIDFH�DQG�JURXQGZDWHU�IORZ���6LWH�SUREDEO\�KDV�ZHDN�JURXQGZDWHU�LQIORZV�DQG�PD\�EH
DONDOLQH�RU�VDOLQH�GXH�WR�HYDSRUDWLRQ�

 2YHUIORZ�3RQG��3SR�

3RQG�ZLWK�RXWOHW�FKDQQHO�EXW�QR�LQIORZ���$Q�RXWOHW�WKDW�UHPDLQV�IORZLQJ�IRU�PXFK�RI�WKH�\HDU�RU
D�UDLVHG�WRSRJUDSKLF�SRVLWLRQ�PD\�LQGLFDWH�WKDW�WKH�SRQG�LV�IHG�E\�VSULQJV�
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 /LQNHG�3RQG��3SO�

3RQG�UHFHLYHV�ZDWHU�IURP�XSODQG�DQG�DQ�LQIORZ�VWUHDP��H[FHVV�ZDWHU�IORZV�WKRXJK�DQ�RXWIORZ�
,QFOXGHV�ZHWODQGV�DORQJ�VORZ�VWUHDPV�ZKHUH�WKHUH�LV�OLWWOH�RU�QR�HURVLRQ�RU�VHGLPHQWDWLRQ�

 7HUPLQDO�3RQG��3SW�

3RQG�UHFHLYHV�ZDWHU�IURP�XSODQG�DQG�DQ�LQIORZ�VWUHDP��QR�RXWOHW���([FHVV�ZDWHU�LV�ORVW�WKURXJK

HYDSRUDWLRQ�DQG�SRQG�LV�OLNHO\�WR�EH�VDOLQH�RU�DONDOLQH�

���� )OXYLDO�+\GURJHRPRUSKLF�XQLWV

7DEOH����+\GURJHRPRUSKLF�HOHPHQW�JURXSV�DQG�HOHPHQW�RI�WKH�)OXYLDO�V\VWHP�

(OHPHQW�*URXS (OHPHQW &RGH

$QDEUDQFKLQJ )DE
'HOWD )DG

)DQ )DI

7RUWXRXV�PHDQGHU )DW

7UDQVSRUW 0HDQGHU )WP

&RQILQHG�PHDQGHU )WF

%UDLGHG )WE

6LQXRXV )WV

:DQGHULQJ )WZ

+HDGZDWHU *XOO\ )KJ

&DQ\RQ )KF

6ORSH )KV

 )OXYLDO�(OHPHQWV

)OXYLDO�(OHPHQWV�DUH�WKH�HTXLYDOHQW�RI�WKH�6WUHDP�5HDFK��)ULVVHO�������EXW�GHVFULEH�WKH�ULSDULDQ
DUHD�DV�ZHOO�DV�FKDQQHO�IRUP���)OXYLDO�(OHPHQWV�LQWHJUDWH�D�FRQVLVWHQW�UDQJH�RI�SK\VLFDO�DQG
ELRORJLFDO�IHDWXUHV��ZKLFK�DUH�PDQLIHVWHG�LQ�FKDQQHO�DQG�IORRG�SODLQ�SDWWHUQ��0D[ZHOO�HW�DO�
��������&KDQQHO�SDWWHUQ�DQG�HQWUHQFKPHQW�DUH�XVHG�SULPDULO\�WR�GHVFULEH�WKH�(OHPHQW�DV�WKH\
FRUUHODWH�WR�RWKHU�LPSRUWDQW�IHDWXUHV�VXFK�DV�FKDQQHO�PDWHULDOV��SRRO�ULIIOH�JOLGH�UDWLRV�DQG
JUDGLHQW���7KH�IROORZ�HOHPHQWV�KDYH�EHHQ�GHULYHG�IURP�)ULVVHO���������.HOOHUKDOV�DQG�RWKHUV
��������DQG�5RVJHQ�������
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$OOXYLDO�(OHPHQW�*URXS��)D�

$VVRFLDWHG�ZLWK�ORZ�JUDGLHQW�VWUHDPV�ZKHUH�IORRG�SODLQ�EXLOGLQJ�SURFHVVHV�SUHGRPLQDWH�
IORRGLQJ�DQG�VXEVHTXHQW�GHSRVLWLRQ�RI�DOOXYLXP�OHDGV�WR�H[WHQVLYH�IORRG�SODLQV�RI�VDQG\�RU�VLOW\
VRLOV�

 $QDVWDPRVLQJ�(OHPHQWV��)DD�

$OOXYLDO�VWUHDP�UHDFKHV�ZKHUH�FKDQQHOV�GLYHUJH�DQG�FRQYHUJH�DURXQG�PDQ\�YHJHWDWHG�LVODQGV�
7KH�LVODQGV�DUH�YHJHWDWHG�DQG�KDYH�VXUIDFHV�WKDW�DUH�UHODWLYHO\�KLJK�DERYH�PHDQ�PD[LPXP
GLVFKDUJH�OHYHOV���&KDQQHOV�PD\�EH�GU\�DW�PRGHUDWH�RU�ORZ�IORZV���7KLV�W\SH�RI�FKDQQHO�SDWWHUQ�LV
FRPPRQ�RQ�ORZ�JUDGLHQW�UHDFKHV�RI�ODUJH�V\VWHPV�ZKHUH�VORZLQJ�FXUUHQWV�DQG�RU�ZLGHQLQJ
YDOOH\�FRQVWUDLQWV�UHVXOW�LQ�GHSRVLWLRQ�RI�VWDEOH�JUDYHO�DQG�VDQG�LVODQGV���$QDVWDPRVLQJ�HOHPHQWV
XVXDOO\�RFFXU�LQ�V\VWHPV�ZKHUH�IORRG�OHYHOV�DUH�VXEVWDQWLDOO\�DERYH�PHDQ�IORZ�IRU�H[WHQGHG
SHULRGV�UHVXOWLQJ�LQ�KLJK�PLGFKDQQHO�GHSRVLWLRQDO�LVODQGV���&RORQL]DWLRQ�RI�WKHVH�LVODQGV�E\
VKUXE�DQG�WUHH�VSHFLHV�SURPRWHV�VWDELOL]DWLRQ�DQG�IXUWKHU�GHSRVLWLRQ���$QDVWDPRVLQJ�HOHPHQWV
W\SLFDOO\�KDYH�D�KLJK�SHUFHQWDJH�RI�ULSDULDQ�HFRV\VWHP�RQ�LVODQGV�DQG�DORQJ�FKDQQHO�HGJHV�
)ORRG�SODLQV�DUH�DOVR�RIWHQ�DVVRFLDWHG�ZLWK�DQDVWDPRVLQJ�V\VWHPV�UHVXOWLQJ�LQ�EURDG�DQG�GLYHUVH
ULSDULDQ�DUHDV�

 7RUWXRXV�(OHPHQWV��)DW�

$OOXYLDO�VWUHDP�UHDFKHV�ZLWK�D�PRUH�RU�OHVV�UHSHDWHG�SDWWHUQ�FKDUDFWHUL]HG�E\�DQJOHV�JUHDWHU
WKDQ����EHWZHHQ�FKDQQHO�D[LV�DQG�WKH�YDOOH\�WUHQG���7KHVH�HOHPHQWV�DUH�FRPPRQO\�DVVRFLDWHG
ZLWK�VDQG�EHG�VWUHDPV�ZLWK�YHUWLFDO�DFFUHWLRQ�RI�DOOXYLDO�GHSRVLWV��&KXUFK������9HU\�ORZ�JUDGLHQW
DQG�UHODWLYHO\�ORZ�IORRG�LQWHQVLW\�DUH�W\SLFDO���9DOOH\V�ZLWK�WRUWXRXV�HOHPHQWV�DUH�JHQHUDOO\
EURDG��UHODWLYH�WR�VWUHDP�ZLGWK��DQG�IODW���7KLV�FRXSOHG�ZLWK�FORVH�DVVRFLDWLRQ�RI�DGMDFHQW
PHDQGHUV�UHVXOWV�LQ�DQ�DEXQGDQFH�RI�VORZO\�IORZLQJ�VXEVXUIDFH�JURXQG�ZDWHUV�WKDW�HPSKDVL]HV
WKH�GLVWULEXWLRQ�RI�ULSDULDQ�DQG�ZHWODQG�FRPPXQLWLHV�LQ�WKHVH�HOHPHQWV�

 'HOWD�(OHPHQWV��)DG�

$OOXYLDO�VWUHDP�UHDFKHV�DW�WKH�FRQIOXHQFH�RI�VWUHDPV�DQG�ULYHUV�DQG�VWLOO�ZDWHUV���7KHVH�HOHPHQWV
DUH�VLPLODU�WR�)DQ�HOHPHQWV�DV�WKH\�UHVXOW�IURP�D�ORZHULQJ�RI�JUDGLHQW�DQG�YDOOH\�FRQVWUDLQW�LV
VXFK�D�ZD\�WKDW�WKH�VWUHDP�FRXUVH�EHFRPHV�IUHH�WR�EUDQFK�LQ�PDQ\�GLUHFWLRQV���+RZHYHU��GHOWDV
DUH�FKDUDFWHULVWLFDOO\�EXLOW�RI�ILQH�VHGLPHQWV�GHSRVLWHG�DV�ULYHUV�IORZ�LQWR�VWLOO�ZDWHUV�JLYLQJ
WKHP�D�FKDUDFWHULVWLF�IRUP�DQG�FRPPXQLW\�FRPSOLPHQW���'HOWDV�DUH�IUHTXHQWO\�GRPLQDWHG�E\
ZHWODQG�HFRV\VWHPV�GXH�WR�WKH�KLJK�ZDWHU�OHYHOV��PDUVKHV�DUH�WKH�PRVW�W\SLFDO�ZHWODQG�FODVV�GXH
WR�WKH�KLJK�QXWULHQW�VWDWXV�RI�WKHVH�V\VWHPV�

 )DQ�(OHPHQWV��)DI�

$OOXYLDO�VWUHDP�UHDFKHV�WKDW�IRUP�ZKHUH�FRQVWUDLQHG�UHDFKHV�HQWHU�D�OHVV�FRQVWUDLQHG�SODLQ
IRUPLQJ�D�IDQ�RI�DOOXYLXP���)DQV�PD\�KDYH�RQH�RU�PRUH�FKDQQHOV�DQG�FKDQQHO�FRXUVH�FKDQJHV�DUH
FRPPRQ���*URXQGZDWHU�VHHSDJH��WKURXJKRXW�WKH�IDQ�LV�FRPPRQ���8QOLNH�'HOWDV�ZKLFK�IORZ�LQWR
ZDWHU�ERGLHV�DQG�DUH�UHODWLYHO\�IODW��IDQV�IORZ�RQWR�VORSHV�DQG�UHWDLQ�D�VKDOORZ�JUDGLHQW���)DQV
DUH�WKHUHIRUH�GRPLQDWHG�E\�VHHSDJH�V\VWHP�ZHWODQGV�RU�WHUUHVWULDO�VHHSDJH�IRUHVWV�

 $QDEUDQFKLQJ�(OHPHQWV��)DE�

$OOXYLDO�VWUHDP�UHDFKHV�WKDW�KDYH�VPDOO�FKDQQHO�ZLGWKV�OHVV�WKDQ�WKUHH�WLPHV�WKH�ZLGWK�RI�VWDEOH
LQVWUHDP�LVODQGV�DW�PHDQ�ZDWHU�IORZV���7KHVH�HOHPHQWV�DUH�FRPPRQ�LQ�PHDGRZ�VWUHDPV�ZLWK
OLWWOH�SRZHU�WR�HURGH�VWDEOH�LQVWUHDP�LVODQGV�
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7UDQVSRUW�(OHPHQW�*URXS

$VVRFLDWHG�ZLWK�PRGHUDWH�JUDGLHQW�PL[�ORDG�RU�VHPL�FRQWUROOHG�VWUHDPV�ZKHUH�QHLWKHU�HURVLRQ
RU�GHSRVLWLRQ�IRUFHV�SUHGRPLQDWH��IORRG�SODLQ�GHYHORSPHQW�LV�UHODWHG�WR�WKH�GHJUHH�RI�VWUHDP
PHDQGHU��ZKLFK�HPSKDVL]HV�SRLQWV�RI�GHSRVLWLRQ��DQG�GHJUHH�RI�FRQILQHPHQW�EXW�LV�XVXDOO\
OLPLWHG�DQG�GLVFRQWLQXRXV���,Q�VWUHDP�EDUV�DQG�JUDYHOO\�VRLOV�FRPPRQ�

 0HDQGHULQJ�(OHPHQWV��)WP��

7UDQVSRUW�VWUHDP�UHDFKHV�WKDW�KDYH�D�FOHDUO\�GHILQHG�FKDQQHO�FKDUDFWHUL]HG�E\�D�UHJXODU�DQG
UHSHDWHG�SDWWHUQ�RI�EHQGV�ZLWK�UHODWLYHO\�XQLIRUP�DPSOLWXGH�DQG�ZDYH�OHQJWK����0HDQGHUV�RFFXU
ZKHUH�VWUHDP�SRZHU�LV�VWURQJ�HQRXJK�WR�HURGH�EDQNV���,UUHJXODU�PHDQGHUV�RFFXU�ZKHUH�EDQN
PDWHULDO�FKDQJHV�UHVXOWLQJ�LQ�GLIIHUHQWLDO�HURGDELOLW\�

 &RQILQHG�0HDQGHULQJ�(OHPHQWV��)WF�

7UDQVSRUW�VWUHDP�UHDFKHV�WKDW�DUH�VLPLODU�WR�5HJXODU�0HDQGHULQJ�(OHPHQWV�EXW�DUH�LQFLVHG�LQWR
EHGURFN�RU�JODFLRIOXYLDO�GHSRVLWV��5LSDULDQ�FRPPXQLWLHV�DUH�XVXDOO\�QRW�H[WHQVLYH�LQ�WKHVH�DUHDV
DQG�DUH�DOVR�VRPHZKDW�LVRODWHG�IURP�WKH�VXUURXQGLQJ�ODQGVFDSH�

 6LQXRXV�(OHPHQWV��)WV�

7UDQVSRUW�VWUHDP�UHDFKHV�WKDW�KDYH�D�FOHDUO\�GHILQHG�FKDQQHO�ZLWK�D�VOLJKW�FXUYDWXUH�ZLWK�D�EHOW
ZLGWK�RI�OHVV�WKDQ�DSSUR[LPDWHO\�WZR�FKDQQHO�ZLGWKV��.HOOHUKDOV�HW�DO�����������/RZ�JUDGLHQW�RU
HURVLRQ�UHVLVWDQW�EDQNV�SUHYHQW�WKH�IRUPDWLRQ�RI�PHDQGHUV���5LSDULDQ�HFRV\VWHPV�RFFXU�RQ�WKH
IULQJH�DQG�RFFDVLRQDOO\�ODWHUDO�EDUV�

 :DQGHULQJ��,UUHJXODUO\�6LQXRXV��(OHPHQWV��)WZ�

7UDQVSRUW�VWUHDP�UHDFKHV�WKDW�KDYH�D�VLQJOH�FOHDUO\�GHILQHG�PDLQ�FKDQQHO�GLVSOD\LQJ�LUUHJXODU
WXUQV�DQG�EHQGV�ZLWKRXW�UHSHWLWLRQ�RI�VLPLODU�IHDWXUHV��EDFN�FKDQQHOV�PD\�EH�FRPPRQ�DQG
PLQRU�VLGH�FKDQQHOV�DQG�D�IHZ�EDUV�DQG�LVODQGV�PD\�EH�SUHVHQW�EXW�UHJXODU�DQG�LUUHJXODU
PHDQGHUV�DUH�DEVHQW���&RPPRQ�RQ�JUDYHO�EHG�VWUHDPV�ZLWK�KLJK�EHGORDG�

 %UDLGLQJ�(OHPHQWV��)WE�

7UDQVSRUW�VWUHDP�UHDFKHV�WKDW�DUH�FKDUDFWHUL]HG�E\�PDQ\�GLYHUJLQJ�DQG�FRQYHUJLQJ�FKDQQHOV
VHSDUDWHG�E\�XQYHJHWDWHG�EDUV�DQG�WHPSRUDU\�LVODQGV�RI�JUDYHO�DQG�VDQG���0DQ\�FKDQQHOV�DUH
GU\�DW�PRGHUDWH�DQG�ORZ�IORZV��EXW�GXULQJ�PDMRU�IORRGV�WKH�HQWLUH�FKDQQHO�]RQH�PD\�EH
RFFXSLHG�E\�IORZLQJ�ZDWHU���7KHVH�HOHPHQWV�W\SLFDOO\�KDYH�HURGDEOH�EDQNV�DQG�JUDYHO�RU�ODUJHU
FREEOH�EHGORDG���3HULRGLF�KLJK�IORZV�VKLIW�WKLV�EHG�ORDG�VXSSUHVVLQJ�WKH�HVWDEOLVKPHQW�RI
YHJHWDWLRQ��6XPPHUILHOG���������5LSDULDQ�IORRG�SODLQV�DUH�QRW�FRPPRQ�VLQFH�WKH�DFWLYH�FKDQQHOV
LWVHOI�FDQ�DFFRPPRGDWH�D�ZLGH�UDQJH�RI�IORZV���3ODQW�FRPPXQLWLHV�PD\�HVWDEOLVK�RQ�PRUH�VWDEOH
JUDYHO�LVODQGV�

+HDGZDWHU�(OHPHQW�*URXS

$VVRFLDWHG�ZLWK�KLJK�JUDGLHQW�VWUHDPV�ZKHUH�HURVLRQDO�SURFHVVHV�SUHGRPLQDWH��&KDQQHO
JUDGLHQW�JHQHUDOO\�SUHFOXGHV�WKH�IRUPDWLRQ�PHDQGHUV��IORRG�SODLQ�RU�LVODQG�IRUPDWLRQ���&REEOH�
VWRQH��RU�EHGURFN�VXEVWUDWHV�DUH�W\SLFDO���)ULQJH�&ODVVHV�SUHGRPLQDWH�

 *XOO\�HOHPHQWV��)KJ�

+HDGZDWHU�VWUHDP�UHDFKHV�WKDW�KDYH�FRQVWUDLQLQJ�VORSHV�RI�����JUDGLHQW�RU�PRUH�DQG�JHQHUDOO\
KDYH�OLWWOH�VLQXRVLW\�XVXDOO\�GXH�WR�ODWHUDO�FRQVWUDLQWV�DQG�KLJK�JUDGLHQW��!��������)RUHVW
3UDFWLFHV�&RGH�������
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 &DQ\RQ�(OHPHQWV��)KF�

+HDGZDWHU�VWUHDP�UHDFKHV�WKDW�DUH�GHHSO\�LQFLVHG�DQG�VORSHV�DUH�SUHFLSLWRXV�

 6ORSH�(OHPHQWV��)KV�

6WHHS�KHDGZDWHU�VWUHDP�UHDFKHV�WKDW�DUH�UHODWLYHO\�XQFRQILQHG���9HUWLFDO�VWHSV�ZLWK�GHHS�VFRXU
SRROV�DQG�ZDWHUIDOOV�

���� /DFXVWULQH�+\GURJHRPRUSKLF�XQLWV��'UDIW�

7KH�IROORZLQJ�XQLWV�DUH�GHULYHG�SULPDULO\�IURP�WKH�+XWFKLQVRQ��������DV�SUHVHQWHG�LQ�WKH
5HFRQDLVVDQFH�)LVK�DQG�)LVK�+DELWDW�,QYHQWRU\��6WDQGDUGV�DQG�3URFHGXUHV��5,&�-XQH����������7KH
/DNH�(OHPHQWV�DUH�OLVWHG�XQGHU�WKHLU�PRVW�OLNHO\�(OHPHQW�*URXS�KRZHYHU�VRPH�H[DPSOHV�RI�DQ
(OHPHQW�PD\�KDYH�FKDUDFWHULVWLFV�WKDW�ZRXOG�SODFH�WKH�XQLW�LQ�DQRWKHU�(OHPHQW�*URXS�

7DEOH�����+\GURJHRPRUKSLF�HOHPHQW�JURXSV�DQG�HOHPHQWV�RI�WKH�/DFXVWULQH�V\VWHP

(OHPHQW�*URXS (OHPHQW &RGH

$QWKURSRJHQLF 5HVHUYRLU /DU
4XDUU\ /DT

'XJRXW /DG

/LWWRUDO 3HDWODQG /OS

/HYHH /OO

2[ERZ /OR

*URXQG�PRUDLQH /OP

*ODFLDO�.HWWOH /ON

'HDG�LFH�FRPSOH[ /OL

'HHS�ZDWHU 'DPPHG /GG

*ODFLDO�,FH /GL

*ODFLDO�VFRXU /GV

&LUTXH /GF

)MRUG /GI

3LHGPRQW /GS

0RUDLQH /GP

6ROXWLRQ /GV

$QWKURSRJHQLF�/DNH�(OHPHQW�*URXS��/D�

:DWHU�ERGLHV�FUHDWHG�E\�KXPDQ�DFWLYLWLHV�LQFOXGLQJ�UHVHUYRLUV��GXJRXWV��DQG�ZDWHU�ILOOHG
TXDUULHV�

 5HVHUYRLU�/DNH�(OHPHQW��/DU�

/DNHV�IRUPHG�ZKHQ�VWUHDPV�DUH�GDPPHG�

 4XDUU\�/DNH�(OHPHQW��/DT�

:DWHU�ILOOHG��DEDQGRQHG�RSHQ�SLW�PLQHV�DQG�URFN�TXDUULHV

 'XJRXW�/DNH�(OHPHQW��/DG�

6PDOO�ODNHV�H[FDYDWHG�WR�FUHDWH�D�ZDWHU�VRXUFH�IRU�DJULFXOWXUH�RU�DTXDFXOWXUH

/LWWRUDO�/DNH�(OHPHQW�*URXS

/DNHV�ZLWK�D�KLJK�SHUFHQWDJH��!����DQG��������RI�VKDOORZ�ZDWHU�����P�XVXDOO\�HYLGHQFHG�E\
IORDWLQJ�OHDYHG�DTXDWLF�SODQWV��



Field Description of Wetlands MacKenzie DRAFT 08 July 1999

Page 39 of 63

 3HDWODQG�/DNH�(OHPHQW��/OS�

/DNHV�WKDW�DUH�ERXQGHG�E\�H[WHQVLYH�EODQNHW�SHDWODQG�

 /HYHH�/DNH�(OHPHQW��/OO�

/DNHV�IRUPHG�EHKLQG�D�VWUHDP�EDQN�RU�ODNH�OHYHH���)UHTXHQWO\�WKHVH�VLWHV�ZLOO�EH�VKDOORZ�DQG
WKHUHIRUH�EH�GHVFULEHG�E\�WKH�3DOXVWULQH�V\VWHP�RU�SDUW�RI�WKH�DFWLYH�IORRG�SODLQ��)OXYLDO�V\VWHP��

 2[ERZ�/DNH�(OHPHQW��/OR�

/DNHV�IRUPHG�LQ�R[ERZV�IRUPHG�E\�PHDQGHU�EHQG�FXW�RII�DQG�FKDQQHO�

 *URXQG�0RUDLQH�/DNH�(OHPHQW��/OP�

/DNHV�LQ�EDVLQV�RI�JODFLDO�WLOO�SODLQV�

 *ODFLDO�.HWWOH�/DNH�(OHPHQW��/ON�

/DNHV�IRUPHG�LQ�GHSUHVVLRQ�OHIW�E\�WKH�HYHQWXDO�PHOWLQJ�RI�ODUJH�LFH�EORFNV�WKDW�SHUVLVWHG�LQ
RXWZDVK�SODLQV�GXULQJ�GHJODFLDWLRQ���&RPPRQO\�UHIHUUHG�WR�DV�´SRWKROHVµ�WKHVH�DUH�RIWHQ�VPDOO
LQ�VL]H���6PDOOHVW�H[DPSOHV�ZLOO�IDOO�XQGHU�WKH�3DOXVWULQH�V\VWHP

 'HDG�,FH�&RPSOH[�/DNH�(OHPHQW��/OL�

6LPLODU�WR�*ODFLDO�.HWWOH�(OHPHQWV�EXW�ZKHUH�PRUH�H[WHQVLYH�VKHHWV�RI�LFH�OHIW�ODUJHU�ZDWHU
ERGLHV�DQG�PXOWLSOH�EDVLQV�WKDW�DUH�FRPPRQO\�FURVVHG�E\�HVNHUV�RU�NDPHV�

'HHSZDWHU�/DNH�(OHPHQW�*URXS

/DNHV�ZLWK�UHODWLYHO\�VWHHS�VKRUHOLQHV�DQG�OLWWOH�OLWWRUDO�DUHD�VXFK�DV�WKRVH�IRUPHG�E\�JODFLDO
VFRXU��IMRUG�IORRGLQJ��DQG�IORRGLQJ�RI�PRUDLQH�GHSUHVVLRQV

 'DPPHG�/DNH��(OHPHQW��/GG�

/DNHV�IRUP�E\�GDPPLQJ�E\�ODYD�IORZV��URFN�VOLGHV��RU�DOOXYLDO�IDQV

 *ODFLDO�,FH�/DNH�(OHPHQW��/GL�

/DNHV�LQ�GLUHFW�FRQWDFW�ZLWK�LFH�RU�GDPPHG�E\�PRUDLQHV�LQ�GLUHFW�FRQWDFW�ZLWK�LFH�

 *ODFLDO�6FRXU�/DNH�(OHPHQW��/GV�

/DNH�IRUPHG�LQ�EDVLQV�VFRXUHG�LQWR�URFN��XVXDOO\�YHU\�LUUHJXODU�DQG�KDYH�VHYHUDO�EDVLQV�

 &LUTXH�/DNH�(OHPHQW��/GF�

/DNHV�VLWXDWHG�LQ�D�FLUTXH���$OZD\V�LQ�PRXQWDLQRXV�UHJLRQV�DQG�RIWHQ�DW�KLJKHU�HOHYDWLRQV�

 )MRUG�/DNH�(OHPHQW��/GI�

/DNHV�LQ�ORQJ�VLQXRXV�YDOOH\V�ZLWK�VWHHS�EHGURFN�YDOOH\�ZDOOV���2IWHQ�ODUJH��H[WUHPHO\�GHHS�DQG
ZLWK�D�ORZ�UDWLR�RI�OLWWRUDO�DUHD�

 3LHGPRQW�/DNH�(OHPHQW��/GS�

/DNHV�ORFDWHG�DORQJ�WKH�IDFH�RI�PRXQWDLQ�UDQJHV�RU�RQ�FRDVWDO�SODLQV�
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 0RUDLQH�/DNH�(OHPHQW��/GP�

/DNHV�IRUPHG�E\�WKH�GDPPLQJ�RI�D�YDOOH\�RU�RWKHU�GHSUHVVLRQ�E\�XQFRQVROLGDWHG��JODFLDOO\
GHULYHG�PDWHULDOV�

 6ROXWLRQ�/DNH�(OHPHQW��/GV�

/DNHV�IRUPHG�LQ�EDVLQV�IRUPHG�E\�WKH�GLVVROXWLRQ�RI�OLPHVWRQH��J\SVXP��RU�VDOW�

���� (VWXDU\�+\GURJHRPRUSKLF�XQLWV

7DEOH�����+\GURJHRPRUKLF�HOHPHQW�JURXSV�DQG�HOHPHQWV�RI�WKH�(VWXDU\�V\VWHP

(OHPHQW�*URXS (OHPHQW &RGH

&RQVWUDLQHG )MRUG )FI
)MDUG )FM

5LD )FU

3URWHFWHG &RDVWDO�3ODLQ (SS

6WUDQG (SV

/DJRRQ (SO

6SLW (SO

([SRVHG 'HOWD (HG

)DQ (HI

&RQVWUDLQHG�(VWXDU\�(OHPHQW�*URXS��(F�

(VWXDU\�LV�FRQVWUDLQHG�E\�VWHHS�YDOOH\�ZDOOV���2IWHQ�DGMDFHQW�WR�GHHS�ZDWHU

 5LD�(OHPHQW��)FU�

(DWXDULHV�LQ�EURDGHU�YDOOH\�WKDW�DUH�PRGHUDWHO\�FRQVWUDLQHG�XVXDOO\�ZLWK�SURQRXQFHG�PHDQGHUV
DW�WKH�ULYHU�FRQIOXHQFH�

3URWHFWHG�(VWXDU\�(OHPHQW�*URXS

(VWXDU\�LQ�D�SURWHFWHG��EXW�QRW�FRQVWUDLQHG��ORFDWLRQ�WKDW�LV�QRW�VXEMHFW�WR�SRZHUIXO�ZDYH�DFWLRQ
RU�WLGDO�FXUUHQWV�

)MRUG�(VWXDU\�(OHPHQW��(FI�

(VWXDU\�KLJKO\�FRQVWUDLQHG
E\�VWHHS�YDOOH\�ZDOOV�
(VWXDULQH�FRPPXQLWLHV
RFFXU�RQO\�DW�WKH�KHDG�RI
)MRUG

)MDUG�(VWXDU\�(OHPHQW��)FM�

&RQVWUDLQHG�HVWXDU\�DV�LQ�D
IMRUG�EXW�ODUJHU�ULYHU�V\VWHPV
SXVK�IUHVKZDWHU�WKURXJK�PRVW
RI�WKH�OHQJWK�RI�WKH�LQXQGDWHG
IMRUG���/DWHUDO�GHYHORSPHQW�RI
HVWXDULQH�FRPPXQLWLHV�
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 6SLW�(VWXDU\�(OHPHQW��(SO�

(VWXDU\�IRUPHG�EHKLQG�D�VSLW���´/µ�VKDSHG�LQ�SODQ�YLHZ

([SRVHG�(VWXDU\�(OHPHQW�*URXS

(VWXDU\�RQ�FRDVWOLQH�DQG�UHODWLYHO\�XQSURWHFWHG�IURP�ZDYH�DFWLRQ�RU�WLGDO�FXUUHQWV�EXW�GHOWD
SHUVLVWV�EHFDXVH�RI�KLJK�VHGLPHQW�LQSXWV��'HOWDV��RU�EHFDXVH�VHGLPHQWV�DUH�PDLQO\�ODUJH�FRDUVH
IUDJPHQWV��)DQV��

&RDVWDO�3ODLQ�(VWXDU\
(OHPHQW��(SS�

)XQQHO�VKDSHG�HVWXDU\�ZLWK
ORZ�UHOLHI�DQG�RIWHQ�ZLWK
VHGLPHQW�LVODQGV�DQG�EDUV
H[SRVHG�WR�WKH�RFHDQ

6WUDQG�(VWXDU\�(OHPHQW
�(SV�

(VWXDU\�GRPLQDWHG�E\
QDUURZ�HVWXDU\
GHYHORSPHQW�RQ�EHDFK�RU
VKRUHOLQH�DGMDFHQW�WR�VWUHDP
RU�ULYHU�LQIORZ

/DJRRQ�(VWXDU\�(OHPHQW
�(SO�

$Q�HQFORVHG�ED\�IHG�E\
IUHDVKZDWHU�ZLWK�OLWWOH
FXUUHQW��ZLQG�RU��WLGDO
PL[LQJ
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'HOWD�(VWXDU\�(OHPHQW�(HG�

(VWXDU\�GRPLQDWHG�E\�D
GHOWD�IRUPHG�E\�ULYHULQH
VHGLPHQWV�GHSRVLWHG�LQWR�WKH
RFHDQ��2IWHQ�YHU\�ODUJH
V\VWHPV�

)DQ�(VWXDU\�(OHPHQW��(HI�

6PDOO�HVWXDULHV�IRUPHG�DW
WKH�WHUPLQXV�RI�VPDOO
KHDGZDWHU�FUHHNV���(VWXDU\
IDQ�VKDSHG��VORSLQJ��DQG
XVXDOO\�URFN\�UDWKHU�WKDQ
ILQH�WH[WXUHG�
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�� :$7(5�6285&(

'HVFULEHV�ZDWHU�VRXUFH�IRU�D�ZHWODQG�WKDW�KDV�WKH�GRPLQDQW�LQIOXHQFH�RYHU�LWV�HFRORJ\�

7DEOH����:DWHU�VRXUFH�FRGH�DQG�GHVFULSWLRQ

&RGH 'HVFULSWLRQ

( (VWXDU\��7LGDO�EUDFNLVK�ZDWHU

) 6WUHDP�VXE�LUULJDWLRQ�DQG�IORRGLQJ

* *URXQGZDWHU

, ,FH�RU�3HUPDIURVW�0HOW

/ /DNH�RU�SRQG�IORRGLQJ

0 0LQHUDO�6SULQJ

3 3UHFLSLWDWLRQ

6 6QRZPHOW��SURORQJHG�WKURXJK�WKH�JURZLQJ�VHDVRQ�

7 7LGDO��)UHVKZDWHU

�� '5$,1$*(

)RU�RUJDQLF�VRLOV��WKH�IROORZLQJ�DUH�6RLO�0RLVWXUH�6XEFODVVHV�WKDW�GHVFULEH�GXUDWLRQ�RI�VDWXUDWLRQ
ZLWKLQ�D�ZHWODQG���7KHVH�GHVFULSWRUV�DUH�TXDOLWDWLYH�DQG�PXVW�EH�LQIHUUHG�XQOHVV�UHSHDWHG
DVVHVVPHQWV�DUH�PDGH�RYHU�WKH�FRXUVH�RI�WKH�JURZLQJ�VHDVRQ���6LWH�DVVHVVPHQW�LQ�WKH�PLG�WR�ODWH
JURZLQJ�VHDVRQ�ZLOO�JLYH�VRPH�LQGLFDWLRQ�RI�WKH�OHQJWK�RI�VDWXUDWLRQ�

7DEOH����'UDLQDJH��VRLO�PRLVWXUH�VXEFODVVHV��IRU�2UJDQLF�VRLOV

'UDLQDJH
FODVV

&RGH 'HVFULSWLRQ

+XPLG KX 6RLOV�ZLWK�VOLJKW�JURZLQJ�VHDVRQ�ZDWHU�GHILFLWV��6DWXUDWHG�IRU�����
PRQWKV�DQG�PRLVW�IRU��������PRQWKV�RI�WKH�\HDU���8VXDOO\�VLWHV�WKDW�KDYH
GHFOLQLQJ�ZDWHU�WDEOHV��RFFDVLRQDOO\�SODWHDX�ERJV���8SODQG�VSHFLHV�PD\
EH�LQYDGLQJ�VLWH�RU�VXUIDFH�FU\SWRJUDPV�PD\�EH�DEXQGDQW�

3HUKXPLG SK 6RLOV�ZLWK�QR�VLJQLILFDQW�VHDVRQDO�ZDWHU�GHILFLWV���6DWXUDWHG�IRU���
PRQWKV�DQG�PRLVW�IRU��������PRQWKV���6LWHV�ZLWK�GHFOLQLQJ�ZDWHU�WDEOHV
RU�UDLVHG�ERJV���0D\�KDYH�LQYDVLRQV�E\�XSODQG�VSHFLHV�RU�KDYH
DEXQGDQW�VXUIDFH�FU\SWRJUDPV�

6XEDTXLF VD 6RLOV�VDWXUDWHG�IRU�VKRUW�SHULRGV���6DWXUDWHG�IRU���PR�DQG�PRLVW�IRU���
�����PRQWKV���9HU\�KXPPRFN\�RU�VOLJKWO\�UDLVHG�VLWHV���6LWHV�PD\�KDYH
WUHHV�

$TXLF DF 6RLOV�VDWXUDWHG�IRU�PRGHUDWHO\�ORQJ�SHULRGV���6DWXUDWHG�IRU������PRQWKV
DQG�PRLVW�IRU�����PRQWKV���6LWHV�WKDW�KDYH�IUHH�VXUIDFH�ZDWHU�GXULQJ�WKH
HDUO\�VHDVRQ�EXW�PLG�VHDVRQ�GUDZ�GRZQ�EHFDXVH�RI�HYDSRWUDQVSLUDWLRQ
RI�IDOOLQJ�ZDWHU�WDEOH�OHDYHV�WKH�XSSHU�WLHU�ZLWK�VRPH�DHUDWLRQ���6LWHV
PD\�KDYH�WUHHV�RQ�HOHYDWHG�VLWHV

3HUDTXLF SD 6RLOV�VDWXUDWHG�IRU�YHU\�ORQJ�SHULRGV���6DWXUDWHG�IRU�!���PRQWKV�DQG
PRLVW�IRU�����6LWHV�WKDW�KDYH�IUHH�VXUIDFH�ZDWHU�GXULQJ�WKH�HDUO\�VHDVRQ
EXW�ODWH�VHDVRQ�GUDZ�GRZQ�OHDYHV�WKH�XSSHU�WLHU�ZLWK�VRPH�DHUDWLRQ�
5DUHO\�WUHHG�XQOHVV�VLJQLILFDQW�DHUDWHG�JURXQGZDWHU�WKURXJK�IORZ
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$TXHRXV DT 6RLOV�ZLWK�SHUPDQHQW�IUHH�VXUIDFH�ZDWHU���6DWXUDWHG�IRU���������PRQWKV
DQG�PRLVW�IRU������PRQWKV���)ORDWLQJ�PDWV�DQG�DUHDV�GLUHFWO\�DGMDFHQW�WR
ZDWHU�ERGLHV�WKDW�GR�QRW�KDYH�IOXFWXDWLQJ�ZDWHU�OHYHOV�

�� )/22'�5(*,0(

7KH�)ORRG�UHJLPH�LV�GHVFULEHG�E\�IUHTXHQF\�DQG�6HDVRQDO�GXUDWLRQ���)ORRGLQJ�LV�GHILQHG�DV
LPPHUVLRQ�RI�VXEVWUDWH�E\�ZDWHU��LH��VDWXUDWHG�SHDWV�WKDW�DUH�QRW�FRYHUHG�E\�VXUIDFH�ZDWHU�DUH
QRW�IORRGHG����)ORRGLQJ�UHJLPH�PD\�EH�FRGHG�E\�VLQJOH�RU�WZR�OHWWHU�FRGHV�DV�DSSURSULDWH��H�J�
$:� �DQQXDO�IORRGLQJ�LQ�ZLQWHU��&Z���6ORXJK�VHGJH���2%� �2FFDVLRQDO�IORRGLQJ�IRU�EULHI�SHULRGV
�6V���)DOVH�OLO\�RI�WKH�YDOOH\�+LJK�%HQFK���1� �QHYHU�IORRGHG���3O���/HGXP�²�6SKDJQXP�%RJ���)7�
$0� �IUHTXHQWO\�WHPSRUDULO\�IORRGHG�WR�DQQXDOO\�PDLQO\�IORRGHG��%HDNHG�6HGJH���:DWHU�VHGJH
0DUVK�

7DEOH����)ORRG�IUHTXHQF\�FDWHJRULHV�DQG�GHVFULSWLRQV

&RGH 'HVFULSWLRQ

$ DQQXDOO\�IORRGHG��DW�OHDVW�RQFH�\HDU�

) IUHTXHQWO\�IORRGHG��HYHU\�����\HDUV�

2 RFFDVLRQDOO\�IORRGHG��!���\HDUV�LQWHUYDO�EHWZHHQ�IORRGLQJ�

5 UDUHO\�IORRGHG��RQO\�GXULQJ�H[WUHPH�HYHQWV�

1 QHYHU�IORRGHG

7DEOH�����$QQXDO�IORRG�GXUDWLRQ�FDWHJRULHV�DQG�GHVFULSWLRQV

&RGH 'HVFULSWLRQ

: ZLQWHU�IORRGLQJ��GRUPDQW�VHDVRQ�

3 SHUPDQHQW�RU�VHPL�SHUPDQHQW�IORRGLQJ�GXULQJ�JURZLQJ�VHDVRQ

( H[WHQGHG�IORRGLQJ��H[SRVHG�RQO\�GXULQJ�ODVW�SDUW������PRQWK��RI�JURZLQJ�VHDVRQ�

0 PRGHUDWH�IORRGLQJ��IORRGHG�IRU�!���PRQWK�DQG�����PRQWKV��H[SRVHG�VXEVWUDWH�IRU
SURORQJHG�SHULRGV�RI�WKH�JURZLQJ�VHDVRQ�

7 WHPSRUDU\�IORRGLQJ��EHWZHHQ���GD\V�DQG���PRQWK��RI�WKH�JURZLQJ�VHDVRQ

% EULHI�IORRGLQJ�����GD\V��RI�WKH�JURZLQJ�VHDVRQ

' GLXUQDO�IORRGLQJ
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7DEOH������)ORRG�IUHTXHQF\�FKDUDFWHULVWLFV��DGDSWHG�IURP�/XWWPHUGLQJ�HW�DO�������

'HVFULSWLRQ 2YHUEDQN
GHSRVLWV

)OXYLDOO\
WUDQVSRUWHG
GHEULV

9HJHWDWLRQ 7HUUDLQ�DQG
7RSRJUDSK\

6RLOV�DQG�+XPXV

$QQXDOO\

)ORRGHG�PRVW
\HDUV

5HFHQW
GHSRVLWV�RI
QHZ�IOXYLDO
PDWHULDO
HYLGHQW

)OXYLDOO\
GHSRVLWHG
ZRRG�HYLGHQW
RQ�JURXQG�DQG
RIWHQ�LQ�VKUXEV
DQG�WUHHV

1R�YHJHWDWLRQ�
VSHFLHV�W\SLFDO
RI�SULPDU\
FRORQL]DWLRQ�RU
K\GURSK\WHV

/RZ�O\LQJ
DUHDV�LQ�EDFN
FKDQQHOV�RU
EDUV�DQG
IODWV�LQ�WKH
DFWLYH
FKDQQHO

5HJRVROV���/)+��$�DQG
%�OD\HUV�DEVHQW�
*OH\VROV�RQ�SRRUO\
GUDLQHG�VLWHV

)UHTXHQWO\

)ORRGHG�HYHU\
����\HDUV

5HFHQW
GHSRVLWV�RI
QHZ�IOXYLDO
PDWHULDO
HYLGHQW�
%XULHG
/)+�OD\HUV

'HSRVLWHG
ZRRG�HYLGHQW
RQ�JURXQG�DQG
RIWHQ�LQ�VKUXEV
DQG�WUHHV

7DOO�VKUXE�DQG
GHFLGXRXV
WUHHV�WROHUDQW
RI�SURORQJHG
IORRGLQJ

/RZ�O\LQJ
DUHDV�RQ
OHYHHV�RU
IORRGSODLQV
RIWHQ
DGMDFHQW�WR
WKH�DFWLYH
FKDQQHO

5HJRVROV���$�DQG�%
OD\HUV�DEVHQW���7KLQ
/)+�DQG�EXULHG
RUJDQLFV�PD\�EH
SUHVHQW��*OH\VROV�RQ
SRRUO\�GUDLQHG�VLWHV

2FFDVLRQDOO\

)ORRGHG�DW�!��
\HDU�LQWHUYDOV

7KLQ
GHSRVLWV�RI
UHFHQW
PDWHULDO
DQG�EXULHG
/)+�OD\HUV
DUH
SRVVLEOH

:RRG\�GHEULV
PD\�EH
SUHVHQW

'HFLGXRXV
DQG�FRQLIHURXV
WUHHV

0RGHUDWHO\
HOHYDWHG
DUHDV�RI
IORRGSODLQV
RU�IDQV

5HJRVROV�RFFDVLRQDOO\
%UXQLVROV�
0RGHUDWHO\K
GHYHORSHG�/)+�DQG
WKLFN�EXULHG�/)+V
FRPPRQ

5DUHO\

)ORRGHG�RQO\
GXULQJ
H[FHSWLRQDO
HYHQWV

7KLQ�IOXYLDO
OHQVHV�PD\
EH�SUHVHQW

8VXDOO\�QRW
SUHVHQW

8SODQG
YHJHWDWLRQ

/RZ�WHUUDFHV
DQG�LQDFWLYH
SRUWLRQV�RI
IDQV�DQG
IORRGSODLQV

7\SLFDO�XSODQG�VRLOV
XVXDOO\�GHULYHG�IURP
)OXYLDO�PDWHULDOV

1HYHU 1RQH 1RW�SUHVHQW 8SODQG
YHJHWDWLRQ

:HOO�DERYH
ZDWHU�FRXUVH
RQ
JODFLRIOXYLDO
WHUUDFHV�RU
XSODQG�

7\SLFDO�XSODQG�VRLOV�

�� 62,/6�127(6

*HQHUDO�QRWHV�DERXW�WKH�VRLO�DQG�WHUUDLQ�VKRXOG�EH�PDGH�KHUH���$�V\QRSVLV�RI�WKH�VRLO�SLW�DQG
WHUUDLQ��H[SHFWHG�YDULDELOLW\�DFURVV�WKH�VLWH��FKDUDFWHULVWLFV�SDUWLFXODU�WR�WKH�VLWH��SRVVLEOH
PRGLI\LQJ�IDFWRUV�RU�GLVWXUEDQFH�QRWHV�LQ�WKH�VRLO�GHVFULSWLRQ�FDQ�EH�H[SODLQHG�KHUH�
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9(*(7$7,21�&$5'

>�WR�DGG��0HWKRGV�DQG�H[DPSOHV�RI�DVVHVVLQJ�FRYHU@

�� 9(*(7$7,21�127(6

*HQHUDO�QRWHV�DERXW�YHJHWDWLRQ�FRPPXQLW\�YDULDELOLW\�DQG�RWKHU�REVHUYDWLRQV�VKRXOG�EH�PDGH
KHUH���6SHFLHV�VSHFLILF�LQIRUPDWLRQ�VKRXOG�EH�QRWHG�KHUH�WKRXJK�DFWXDO�YDOXHV�VKRXOG�EH�PDUNHG
EHVLGH�VSHFLHV�LQ�WKH�OLVW���6RPH�SRVVLEOH�IDFWRUV�WR�QRWH�DUH�

• +RPRJHQHLW\�RI�YHJHWDWLRQ�

• +HLJKW�RI�VKUXEV�DQG�WUHHV�

• 9HJHWDWLRQ�PLFURWRSRJUDSK\�UHODWLRQVKLSV�

• 3KHQRORJ\�

• /DQG�&RYHU�W\SH�

• &ROOHFWLRQ�QXPEHUV�

• 6SHFLHV�LGHQWLILFDWLRQ�GLIILFXOWLHV��H�J��ODFN�RI�IORZHUV��

• ,QGLFDWH�LQ�WKH�VSHFLHV�OLVW�ZKLFK�VSHFLHV�RFFXU�RQ�WKH�GLIIHUHQW�SRVLWLRQV�

7KH�&RYHU�7\SH

7KH�FRYHU�W\SH�LV�D�XVHIXO�DWWULEXWH�IRU�EURDG�VFDOH�LQYHQWRU\��LGHQWLI\LQJ�DQG�GHVFULELQJ
SK\VLRJQRPLFDOO\�VLPLODU�VLWH�DVVRFLDWLRQV��L�H��6KUXE�VZDPSV���DQG�SURYLGLQJ�D�´FURVV�ZDONµ
EHWZHHQ�DLUSKRWR�VLJQDWXUHV�DQG�VSHFLHV�DVVRFLDWLRQV���7KHVH�FRYHU�FODVVHV�DUH�RXWOLQHG�LQ�5,&
������

�� 5()(5(1&(6

&DQDGD�6RLO�6XUYH\�&RPPLWWHH��&66&�����������7KH�&DQDGLDQ�6\VWHP�RI�6RLO�&ODVVLILFDWLRQ����QG

HG���$JULFXOWXUH�&DQDGD���2WWDZD��2QW��3XEO�������
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/XWWPHUGLQJ��+�$���'�$�'HPDUFKL��(�&��/HD��0HLGLQJHU��'�9���DQG�7��9ROG����������'HVFULELQJ
HFRV\VWHPV�LQ�WKH�ILHOG����QG�HG���%�&��0LQ��(QYLURQ��DQG�0LQ��)RU���9LFWRULD��%�&��0LRQ��(QYLURQ�
0DQXDO����

*UHHQ��5�1���5�/��7URZEULGJH��DQG�.��.OLQND����������7RZDUGV�D�WD[RQRPLF�FODVVLILFDWLRQ�RI
KXPXV�IRUPV���)RU��6FL��0RQRJU�����

1DWLRQDO�:HWODQGV�:RUNLQJ�*URXS����������:HWODQGV�RI�&DQDGD���(FRORJLFDO�/DQG�&ODVVLILFDWLRQ
6HULHV��1R�������6XVWDLQDEOH�'HYHORSPHQW�%UDQFK��(QYLURQPHQW�&DQDGD��2WWDZD��2QW���DQG
3RO\VFLHQFH�3XEOLFDWLRQV�,QF���0RQWUHDO��4XH�

5HVRXUFH�,QYHQWRU\�&RPPLWWHH�>5,&@��������7KH�%ULWLVK�&ROXPELD�/DQG�&RYHU
&ODVVLILFDWLRQ�%DFNJURXQG�DQG�GHILQLWLRQV�ZRUNLQJ�GRFXPHQW��([HFXWLYH�6HFUHWDULDW��5,&�
9LFWRULD��%�&�
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1a Soil drainage poor or very poor and soil moisture subhydric or hydric.  Soils mostly
Gleysols or Organics.  Wetland indicator species > 20% of total herb cover or 60% of
bryophyte cover.  Wetland Ecosystems------------------------------------------------------------ 2

1b Soil drainage imperfect to rapid; soil moisture regime hygric or drier.  Soil types variable. Wetland
indicators < 20% of total herb cover or 60% of bryophyte cover  Terrestrial Ecosystems8

Wetlands
�D 6LWHV�ZLWK�PLQHUDO�VRLO�RU�D�VXUIDFH�WLHU�RI�ZHOO�KXPLILHG�ZRRG\�SHDW�RU�OLPQLF�PDWHULDO��RU

VLWH�ZLWK�!�����VZDPS�LQGLFDWRUV�0LQHUDO�*URXS �

2b Sites with surface tier dominated by fibric or mesic sedge or moss peat.  Swamp
indicators < 20% Peatland Group------------------------------------------------------------------ 6

3a Sites shrubby or treed (> 10% cover) --------------------------------------------Swamps
3b Sites with no or very sparse cover of shrubs and trees (< 10% cover)----------------- 4

4a Sites with > 10% cover of emergent graminoids or horsetails -------------Marshes
4b Sites with < 10% cover of emergent graminoids or horsetails ---------------------- 5

5a Sites with > 10% cover of submerged or floating aquatics ---Shallow water
5b Sites with < 10% cover of vegetation ------Unclassified aquatic ecosystem

6a Minerotrophic indicators uncommon (<10% cover); hummock-forming
Sphagnum species usually prominent.  Peat pH < 4.5 -------------------------------Bogs

6b Minerotrophic indicators prominent (> 10% cover).  Bryophyte layer
commonly brown mosses or non-hummock forming Sphagnum spp.  Peat pH >
5.0. --------------------------------------------------------------------------------------Fens

Terrestrial Ecosystems
8a Sites always adjacent to rivers or large lakes and periodically or annually flooded and

affected by sedimentation and erosion.  Generally poorly developed soils (e.g.
Regosols) of layered fluvial materials.  Tall shrub or treed cover type.  Flood Group --------10

8b Sites not inundated by flood waters.  Soils non-cumulic and generally with some profile
development.------------------------------------------------------------------------------------------ 9
9b Sites affected by special site factors such as severe cold air ponding, avalanching,

or soil salinity that lead to “disclimax” shrub or herbaceous communities on sites
that would normally support forested climax ecosystems.  Transition Group ------------13

9a Sites not affected by special site factors such as severe cold air ponding,
avalanching, or soil salinity.  Normal forest or grassland climax communities or
non-forested successional communities ---------------------------Sites described by BEC

Flood Group
10a  Sites flooded annually for at least moderate periods (> 30 days), always immediately

adjacent to water bodies and not much elevated.  Soils of layered fluvial material with
no horizon development.  Tree cover < 10% ------------------------------------------------------11

10b Sites flooded less frequently than annually and usually only for brief or temporary
periods.  May be adjacent to active channel or at some distance from open water on
elevated benches and terraces.  Soils of layered fluvial materials with some horizon
development------------------------------------------------------------------------------------------12
11a Sites with continuous shrub cover flooded for moderate periods--------------- Low bench
11b Sites with sparse shrub cover or dominated by herbaceous vegetation (>10%

cover).  Flooded for prolonged periods---------------------------------------Active channel
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12a Sites flooded only occasionally/rarely and for brief periods (<7days).  Coniferous
trees usually predominate.  Understory vegetation resemble seepage sites in
upland -------------------------------------------------------------------------------High bench

12b Sites flooded occasionally (every 2-5 years) for temporary periods (<30 days).
Deciduous trees predominate; conifers limited to elevated microsites.----------Mid bench

Transition Group
13a Sites with well developed shrub layer (>10% shrub cover)Frost hollows or

gradual slopes experiencing cold air drainage.  Mainly in cold and dry climates.
Low willows and scrub birch common dominants ------------------------------Shrub-carrs

13b Sites with well developed graminoid or forb layers (< 10% shrub cover)----------------14
14a Sites with graminoids > 50% of the herb layer.  Mainly in subzones with

natural grasslands. Soils often saline (e.g. IDF, SBS, BG, PP)Graminoid meadows
14b Sites with forbs > 50% herb layer < 50% non-graminoid.  Mainly in

cool, wet suzbones (e.g. ESSF, SBS, ICH). Soils never saline ---Forb meadows
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Lifeform Scientific Name Scientific Name

Conifers Larix laricina Pinus contorta var contorta
Picea mariana

Deciduous trees Alnus tenuifolia Salix lucida

Betula occidentalis Salix lucida ssp. caudata

Malus fusca Salix lucida ssp. lasiandra

Salix amygdaloides

Ericaceous shrubs Chamaedaphne calyculata Ledum groenlandicum

Deciduous shrubs Betula glandulosa Salix hookeriana

Betula pumila Salix lanata

Cornus stolonifera Salix lanata ssp. richardsonii

Myrica gale Salix maccalliana

Physocarpus sp. Salix melanopsis

Salix arbusculoides Salix pedicellaris

Salix athabascensis Salix planifolia

Salix barclayi Salix pseudomonticola

Salix barrattiana Salix pyrifolia

Salix candida Spiraea douglasii

Salix commutata Vaccinium uliginosum

Ferns and Horsetails Azolla filiculoides Isoetes howellii

Azolla mexicana Isoetes maritima

Botrychium ascendens Isoetes nuttallii
Botrychium simplex Isoetes occidentalis

Equisetum fluviatile Isoetes truncata

Equisetum palustre Lycopodiella inundata

Equisetum sylvaticum Marsilea vestita

Equisetum variegatum Matteuccia struthiopteris

Huperzia miyoshiana Ophioglossum pusillum

Isoetes bolanderi Phegopteris connectilis

Isoetes echinospora

Grasses and Sedges Agrostis scabra Carex brunnescens

Alopecurus aequalis Carex buxbaumii

Arctophila fulva Carex canescens

Beckmannia syzigachne Carex canescens ssp. arctaeformis

Calamagrostis stricta Carex canescens ssp. canescens

Carex ablata Carex capillaris

Carex anthoxanthea Carex chordorrhiza

Carex aquatilis Carex comosa

Carex arcta Carex crawei

Carex atherodes Carex crawfordii

Carex athrostachya Carex cusickii

Carex aurea Carex diandra

Carex bebbii Carex disperma

C bi l C hi
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Lifeform Scientific Name Scientific Name

Grasses and Sedges Carex echinata ssp. phyllomanica Carex vulpinoidea

Carex exsiccata Catabrosa aquatica

Carex feta Cyperus aristatus

Carex flava Cyperus erythrorhizos

Carex glacialis Distichlis spicata

Carex glareosa Dulichium arundinaceum

Carex gmelinii Echinochloa crusgalli

Carex gynocrates Eleocharis acicularis

Carex heleonastes Eleocharis atropurpurea

Carex hystericina Eleocharis kamtschatica

Carex illota Eleocharis ovata

Carex interior Eleocharis palustris

Carex interrupta Eleocharis parvula
Carex krausei Eleocharis quinqueflora

Carex laeviculmis Eleocharis rostellata

Carex lanuginosa Eleocharis sp.

Carex lapponica Eleocharis tenuis

Carex lasiocarpa Eriophorum angustifolium

Carex lenticularis Eriophorum brachyantherum

Carex leptalea Eriophorum callitrix

Carex limosa Eriophorum chamissonis

Carex livida Eriophorum gracile

Carex loliacea Eriophorum scheuchzeri

Carex lyngbyei Eriophorum virginicum

Carex macrochaeta Eriophorum viridicarinatum

Carex magellanica Glyceria borealis

Carex magellanica ssp. irri gua Glyceria canadensis

Carex membranacea Glyceria elata

Carex microchaeta Glyceria grandis

Carex microglochin Glyceria leptostachya

Carex nigricans Glyceria maxima

Carex obnupta Glyceria occidentalis

Carex pauciflora Glyceria pulchella

Carex pluriflora Glyceria striata

Carex podocarpa Juncus albescens

Carex prairea Juncus arcticus

Carex praticola Juncus bufonius

Carex retrorsa Juncus drummondii

Carex sartwellii Juncus effusus

Carex saxatilis Juncus ensifolius

Carex scoparia Juncus kelloggii

Carex simulata Juncus mertensianus

Carex sprengelii Juncus oxymeris

Carex stylosa Juncus regelii

Carex sychnocephala Juncus stygius

Carex tenuiflora Juncus supiniformis

Carex tracyi Kobresia sibirica

Carex trisperma Leersia oryzoides

Carex unilateralis Luzula groenlandica

Carex utriculata Muhlenbergia glomerata

Carex vaginata Phalaris arundinacea
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Lifeform Scientific Name Scientific Name

Carex viridula Phragmites australis
Grasses and Sedges Pleuropogon refractus Scirpus microcarpus

Poa eminens Scirpus nevadensis

Poa leptocoma Scirpus olneyi

Puccinellia distans Scirpus pallidus

Puccinellia nutkaensis Scirpus setaceus

Puccinellia nuttalliana Scirpus subterminalis

Puccinellia pumila Scirpus supinus

Rhynchospora alba Scirpus supinus var. saximontanus

Rhynchospora capillacea Scirpus validus

Scirpus acutus Scolochloa festucacea

Scirpus americanus Spartina gracilis

Scirpus cernuus Spartina patens

Scirpus cyperinus Torreyochloa pallida

Scirpus cyperinus var. brachypodus Torreyochloa pauciflora

Scirpus fluviatilis Trichophorum alpinum

Scirpus maritimus Trichophorum cespitosum

Scirpus maritimus var. paludosus Trichophorum pumilum

Herbs and Forbs Acorus americanus Centaurium exaltatum

Adoxa moschatellina Centunculus minimus

Alisma gramineum Ceratophyllum demersum

Alisma plantago-aquatica Ceratophyllum echinatum

Amerorchis rotundifolia Chrysosplenium tetrandrum

Ammannia coccinea Chrysosplenium wrightii

Ammannia robusta Cicuta bulbifera

Anemone occidentalis Cicuta douglasii

Angelica arguta Cicuta maculata

Angelica genuflexa Cicuta virosa

Aphragmus eschscholtzianus Coptis aspleniifolia

Aster borealis Coptis trifolia

Aster modestus Crassula aquatica

Berula erecta Cuscuta salina

Bidens amplissima Downingia elegans

Bidens beckii Drosera anglica

Bidens vulgata Drosera rotundifolia

Brasenia schreberi Drosera sp.

Butomus umbellatus Egeria densa

Calla palustris Elatine rubella

Callitriche hermaphroditica Elodea canadensis

Callitriche heterophylla Elodea nuttallii

Callitriche heterophylla ssp. bolanderi Epilobium palustre

Callitriche marginata Epipactis gigantea

Callitriche stagnalis Fauria crista-galli

Callitriche verna Floerkea proserpinacoides
Caltha leptosepala Galium labradoricum

Caltha leptosepala var. biflora Galium trifidum

Caltha natans Galium trifidum ssp. trifidum

Caltha palustris Gentiana douglasiana

Caltha palustris ssp. asarifolia Gentiana sceptrum

Cardamine pensylvanica Githopsis specularioides

Castilleja ambigua Hammarbya paludosa
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Lifeform Scientific Name Scientific Name

Caucalis microcarpa Hesperochiron pumilus
Herbs and Forbs Hippuris montana Najas flexilis

Heteranthera dubia Myriophyllum verticillatum

Hippuris sp. Nasturtium officinale

Hippuris tetraphylla Navarretia intertexta

Hippuris vulgaris Nuphar polysepala

Hydrocotyle sp. Nuphar sp.

Hypericum anagalloides Nuphar variegata

Impatiens capensis Nymphaea alba

Impatiens ecalcarata Nymphaea mexicana

Iris pseudacorus Nymphaea odorata

Jaumea carnosa Nymphaea tetragona

Lathyrus palustris Oenanthe sarmentosa

Lemna minor Parnassia fimbriata

Lemna sp. Parnassia palustris

Lemna trisulca Parnassia parviflora

Leptarrhena pyrolifolia Pedicularis parviflora

Leucanthemum arcticum Pedicularis parviflora ssp. parviflora

Lilaea scilloides Petasites frigidus

Limnanthes macounii Petasites sagittatus

Limosella aquatica Phyllospadix scouleri

Liparis loeselii Phyllospadix serrulatus

Lobelia dortmanna Phyllospadix torreyi

Lobelia kalmii Pinguicula villosa

Lomatogonium rotatum Pinguicula vulgaris

Lotus pinnatus Plantago eriopoda

Ludwigia palustris Platanthera chorisiana
Lupinus rivularis Platanthera dilatata

Lycopus americanus Platanthera dilatata var. albiflora

Lycopus uniflorus Platanthera dilatata var. dilatata

Lysichiton americanum Platanthera dilatata var. leucostachys

Lysimachia thyrsiflora Platanthera hyperborea

Lythrum salicaria Platanthera stricta

Malaxis monophyllos var. brachypoda Polygonum amphibium

Malaxis monophyllos var. diphyllos Polygonum hydropiperoides

Menyanthes trifoliata Polygonum lapathifolium

Microseris borealis Polygonum punctatum

Mimulus guttatus Potamogeton alpinus

Mimulus lewisii Potamogeton amplifolius

Mimulus moschatus Potamogeton berchtoldii

Montia chamissoi Potamogeton crispus

Montia fontana Potamogeton epihydrus

Montia howellii Potamogeton fili formis

Myosotis laxa Potamogeton foliosus

Myosurus minimus Potamogeton friesii

Myriophyllum aquaticum Potamogeton gramineus

Myriophyllum farwellii Potamogeton illinoensis

Myriophyllum heterophyllum Potamogeton natans

Myriophyllum hippuroides Potamogeton nodosus

Myriophyllum quitense Potamogeton oakesianus

Myriophyllum sibiricum Potamogeton obtusifolius

Myriophyllum spicatum Potamogeton pectinatus
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Myriophyllum ussuriense Potamogeton perfoliatus
Herbs and Forbs Potamogeton richardsonii Senecio hydrophilus

Potamogeton praelongus Senecio atropurpureus

Potamogeton pusillus Senecio congestus

Potamogeton robbinsii Senecio moresbiensis

Potamogeton sp. Senecio pauciflorus

Potamogeton strictifolius Senecio triangularis

Potamogeton vaginatus Sium suave

Potamogeton zosteriformis Sparganium angustifolium

Potamogetonaceae Sparganium emersum

Potentilla palustris Sparganium emersum ssp. emersum

Primula sibirica Sparganium eurycarpum

Ranunculus aquatilis Sparganium fluctuans
Ranunculus circinatus Sparganium glomeratum

Ranunculus flabellaris Sparganium hyperboreum

Ranunculus flammula Sparganium nutans

Ranunculus gmelinii Sparganium sp.

Ranunculus hyperboreus Spiranthes romanzoffiana

Ranunculus lobbii Spirodela polyrhiza

Ranunculus orthorhynchus Stachys palustris

Ranunculus sceleratus Stellaria obtusa

Ranunculus sceleratus ssp. multifidus Subularia aquatica

Ranunculus sulphureus Subularia aquatica ssp. americana

Rorippa palustris Swertia perennis

Rotala ramosior Tofieldia pusilla

Rubus arcticus Trientalis arctica

Rubus arcticus ssp. acaulis Trifolium depauperatum

Rubus arcticus ssp. stellatus Triglochin concinnum

Rumex maritimus Triglochin concinnum var. concinnum

Rumex occidentalis Triglochin maritimum

Rumex paucifolius Triglochin palustre

Ruppia maritima Trollius laxus

Ruppia maritima var. maritima Typha angustifolia

Ruppia maritima var. occidentalis Typha latifolia

Ruppia sp. Utricularia gibba

Sagittaria cuneata Utricularia intermedia

Sagittaria latifolia Utricularia minor

Sagittaria latifolia var. latifolia Utricularia sp.

Sanguisorba canadensis Utricularia vulgaris

Sanguisorba menziesii Vallisneria americana

Sanguisorba officinalis Vallisneria sp.

Sarracenia purpurea Verbena hastata

Sarracenia purpurea ssp. purpurea Veronica anagallis-aquatica

Sarracenia sp. Veronica catenata

Sarraceniaceae Veronica scutellata

Saxifraga hirculus Viola palustris

Scheuchzeria palustris Wolffia borealis

Scheuchzeria palustris var. americana Wolffia columbiana

Scheuchzeria sp. Zannichellia palustris

Scheuchzeriaceae Zostera japonica

Scutellaria galericulata Zostera marina
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Mosses Amblystegium riparium Drepanocladus revolvens var. revolvens

Amblystegium serpens Drepanocladus sendtneri

Amblystegium serpens var. juratzkanum Drepanocladus vernicosus

Amblystegium tenax Fontinalis antipyretica

Antitrichia curtipendula Fontinalis antipyretica var. antipyretica

Aulacomnium palustre Fontinalis antipyretica var. gigantea

Aulacomnium turgidum Fontinalis antipyretica var. mollis

Brachythecium salebrosum Fontinalis antipyretica var. oregonensis

Brachythecium turgidum Helodium blandowii
Bryum pseudotriquetrum Hypnum circinale

Bryum pseudotriquetrum var. bimum Hypnum lindbergii

Bryum pseudotriquetrum var. crassirameum Hypnum pratense

Bryum pseudotriquetrum var. pseudotriquetrum Meesia longiseta

Bryum uliginosum Meesia triquetra

Calliergon cordifolium Meesia uliginosa

Calliergon giganteum Myurella julacea

Calliergon richardsonii Paludella squarrosa

Calliergon sarmentosum Philonotis fontana

Calliergon stramineum Philonotis fontana var. americana

Calliergon trifarium Philonotis fontana var. fontana

Calliergonella cuspidata Philonotis fontana var. pumila

Campylium stellatum Plagiomnium ellipticum

Campylium stellatum var. protensum Plagiomnium medium

Campylium stellatum var. stellatum Plagiothecium undulatum

Campylopus atrovirens Pohlia nutans

Campylopus atrovirens var. cucullatifolium Pohlia sphagnicola

Catoscopium nigritum Pohlia wahlenbergii

Ceratodon purpureus Polytrichum strictum

Cinclidium stygium Rhizomnium pseudopunctatum

Cinclidium subrotundum Scorpidium scorpioides

Cratoneuron commutatum Scouleria aquatica

Cratoneuron commutatum var. falcatum Sphagnum angustifolium

Cratoneuron filicinum Sphagnum aongstroemii

Dicranum acutifolium Sphagnum austinii

Dicranum majus Sphagnum balticum

Distichium capillaceum Sphagnum capilli folium

Ditrichum flexicaule Sphagnum centrale

Drepanocladus aduncus Sphagnum compactum

Drepanocladus aduncus var. aduncus Sphagnum contortum

Drepanocladus aduncus var. kneiffii Sphagnum crispum

Drepanocladus aduncus var. polycarpus Sphagnum cuspidatum

Drepanocladus capilli folius Sphagnum fallax

Drepanocladus crassicostatus Sphagnum fimbriatum

Drepanocladus exannulatus Sphagnum fuscum

Drepanocladus exannulatus var. exannulatus Sphagnum henryense

Drepanocladus exannulatus var. purpurascens Sphagnum jensenii

Drepanocladus fluitans Sphagnum junghuhnianum

Drepanocladus fluitans var. fluitans Sphagnum lindbergii

Drepanocladus fluitans var. uncatus Sphagnum magellanicum

Drepanocladus lapponicus Sphagnum majus

Drepanocladus revolvens Sphagnum mendocinum
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Drepanocladus revolvens var.intermedius Sphagnum pacificum
Mosses (cont.) Sphagnum palustre Sphagnum subsecundum

Sphagnum papillosum Sphagnum subsecundum var. andrusii

Sphagnum platyphyllum Sphagnum subsecundum var. rufescens

Sphagnum pulchrum Sphagnum subsecundum var. subsecundum

Sphagnum quinquefarium Sphagnum subtile

Sphagnum riparium Sphagnum tenellum

Sphagnum rubellum Sphagnum teres

Sphagnum russowii Sphagnum warnstorfii

Sphagnum schofieldii Sphagnum wilfii

Sphagnum sp. Sphagnum wulfianum

Sphagnum squarrosum Thuidium recognitum

Sphagnum subnitens Tomentypnum falcifolium

Sphagnum subobesum Tomentypnum nitens

Liverworts Aneura pinguis Cephalozia pleniceps var. pleniceps

Anthelia julacea Cephalozia pleniceps var. sphagnorum

Anthelia juratzkana Cephaloziella divaricata

Bazzania denudata Cephaloziella divaricata var. divaricata

Bazzania tricrenata Cephaloziella divaricata var. scabra

Bazzania trilobata Cephaloziella elachista

Blepharostoma trichophyllum Cephaloziella rubella

Calypogeja sphagnicola Cladopodiella fluitans

Calypogeja trichomanis Gymnocolea inflata

Cephalozia bicuspidata Herbertus aduncus

Cephalozia bicuspidata ssp. ambigua Mylia anomala

Cephalozia bicuspidata ssp. bicuspidata Mylia taylorii

Cephalozia bicuspidata ssp. lammersiana Odontoschisma denudatum

Cephalozia bicuspidata ssp. otaruensis Riccardia chamedryfolia

Cephalozia connivens Riccardia multifida

Cephalozia connivens var. bifida Ricciocarpos natans

Cephalozia connivens var. compacta Ricciocarpos sp.

Cephalozia connivens var. connivens Scapania bolanderi

Cephalozia lunulifolia Scapania irrigua

Cephalozia pleniceps Scapania paludicola

Cephalozia pleniceps var. caroliniana Scapania paludosa

Lichens Siphula ceratites

Dwarf Shrubs Andromeda polifolia Kalmia sp.

Gaultheria hispidula Loiseleuria procumbens

Kalmia microphylla Oxycoccus oxycoccos

Kalmia microphylla ssp. microphylla Oxycoccus sp.

Kalmia microphylla ssp. occidentalis Rubus chamaemorus

Macroalgae Chara braunii Chara sp.

Chara canescens Chara vulgaris

Chara globularis
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Aerobic: Occurring in the presence of free oxygen, either as a gas in the atmosphere or dissolved in water.
Alkaline: Water or soil with a pH greater than 7.4.  Relatively high concentration of available base cations.
Anaerobic: Occurring in conditions devoid of oxygen.
Annual flood:  Flooding occurs at least once per year.
Biogeoclimatic subzone: A climatic region characterized by a unique climax plant association on zonal sites.
Biogeoclimatic zone: A climatic region with similar broad macroclimate characterized by the dominance of
specific shade-tolerant “climax” tree species.
Brown mosses: A guild of peatland mosses usually indicating richer site conditions.  Includes Campylium
stellatum, Drepanocladus spp., Scorpidium scorpioides, and Tomenthypnum nitens.
Canopy: Cover of branches and leaves formed collectively by the crowns of trees, shrubs or other plants.
Capillary: In a soil, the fine spaces between soil particles.
Capillary action: Particles attract soil moisture and surface tension is strong enough to cause moisture to rise
up through the soil, above the water table.
Class, site: Ecosystems with broadly similar vegetation physiognomy (or species guild), hydrology, and
water quality (NWWG 1997).Clayey: Predominant textural classes are clay, silty clay, sandy clay or clay
loam.
Climax community:  A self-perpetuating community whose species composition is expected to be relatively
stable and long lasting.
Closed basin or pond: Basin receives water from surrounding upland only, no inlet or outlet channel.
Coarse sedges: Large, broad-leaved sedge species including Carex utriculata, Carex aquatilis, Carex
sitchensis, and Carex exsiccata.
Common: Occurs frequently, and representative ecosystems are readily found but it is not a predominant
association of the region (Steen and Roberts 1988).
Common species: Species that can occur in a site association, but do not define the community.  They usually
have a presence > 20% and a cover > 1%.
Constant species: Species that occur in a classification unit with relatively high frequency but low mean
cover that may help to define the community.  They are defined as having presence of > 66% and cover
<10%.
Diagnostic species: A species that occur primarily within a single classification unit.
Diatomaceous earth: Composed mainly of the siliceous shells of diatoms.  It is frequently more nearly
mineral than organic in composition.
Disclimax: A self-perpetuating community that strongly differs in species composition from the edaphic or
climatic climax expected for the site; normal succession has been arrested by an external physical or
anthropogenic factor.  Results from changes to physical characteristics of the site, associated with
disturbances such as fire, intensive grazing, or avalanche (Province of BC 1998).
Dominant species: The strucurally most dominant species within a site or the species which contributes
greatest vegetation cover to the community.
Drawdown: Decrease in water level of lakes or steams, exposing substrate that is normally submerged.
Dwarf shrub:  Plants with woody stems that are generally less than 15 cm tall at maturity.  Includes
Andromeda polifolia, Arctostaphylos uva-ursi, Empetrum nigrum, Gaultheria hispidula, Kalmia
microphylla, Linnaea borealis, Oxycoccus oxycoccos, Rubus chamaemorus, Rubus pedatus, Vaccinium
caespitosum, and Vaccinium vitis-idaea are the most common wetland dwarf shrub species.
Emergents: Upright plants rooted in water or exposed to seasonal flooding, emerging above water surface.
Does not include some submergents which normally lie entirely underwater but have flowering parts which
break the surface.
Ericaceous shrub: Shrubs of family Ericaceae.  Andromeda, Chamaedaphne, Gaultheria, Kalmia, Ledum,
Oxycoccus and Vaccinium are the most common wetland genera.
Eutrophic: Very rich nutritional status, abundant supply of nutrients.
Feathermosses: Upland moss species with a feather-like form including Hylocomium splendens,
Pleurozium schreberi, and Ptilium crista-castrensis.
Fibric:  Poorly decomposed peat with large amounts of well-preserved fiber readily identifiable as to
botanical origin.
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Flark:  Elongated wet depressions separated by raised ribs in patterned peatlands. The long axis is always
perpendicular to the direction of water flow.
Floating mat: Mat of peat held together by roots and rhizomes underlain by water or fluid, loose peat
(NWWG, 1988).
Floating-leaved plants: Rooted or free-floating plants with leaves normally floating on water surface.
Flooding: Surface inundation by moderate to fast moving water.  Usually associated with sedimentation and
erosion.
Fluvial:  Sites occurring along flowing water courses, the water course itself, and the surrounding (riparian)
terrain and vegetation.  Subject to flooding and sedimentation processes (Province of BC 1998).
Forb:  Any herb that is neither a grass, sedge nor rush.
Frequent flooding: Flood return interval of 2-5 years.
Gleyed: A soil condition resulting from prolonged soil saturation, which is manifested by the presence of
bluish or greenish colors throughout the soil mass or in mottles (usually orange spots or streaks).
Graminoid:  Plants with a grass-like growth form including rushes (Juncaceae), grasses (Poaceae), and
sedges (Cyperaceae).
Groundwater:  Water passing through or standing in soil and underlying strata.  Free to move by gravity
(NWWG 1988).
Herb:  Non-woody vascular plants.
Hollow:  1  A wet depression or pool found between hummocks or mounds.  2  A sunken basin or depression,
often sloped and having an outflow.  Includes gullies with slow streams where there is little sedimentation or
erosion.
Humic:  Highly decomposed organic material.  Small amounts of fiber can be identified to botanical origin
(NWWG 1988).
Hummock: A mound composed of organic materials.  Often peat, Sphagnum or other moss.  Slight
hummocks are 0.3-1 m high and spaced >7 m apart.  Moderate hummocks are 0.3-1 m tall and spaced 3-7 m
apart.  Strong hummocks are 0.3-1 m tall spaced 1-3 m apart.
Humus: Dead and decaying organic material at the soil surface.
Hydric:  1.  A site where water removed so slowly that water table is at or above the soil surface all year.  2.
A Gleysol or Organic soil..
Hydrogeomorphic Classification: Classification of wetland and riparian ecosystems based on hydrological
and geomorphological features and processes.
Hydrophytic plant species: Any plant adapted for growing on permanently saturated soils deficient in
oxygen.
Hygric:  Water removed slowly enough to keep soil wet for most of the growing season; permanent seepage
and mottling usually below 30cm in depth.
Hypereutrophic:  Sites with very high salinity or alkalinity.
Inundation:  Surface flooding by standing or slow moving water.
Lacustrine: Sites adjacent to lakes and ponds directly affected by lake wave action, sedimentation, and
flooding.
Lagg: Depressed margin of a bog or fen: generally wetter than surrounding area, often contains open water.
Lawn:  Relatively flat expanse of wetland moss usually raised above water level.  Contrast with hummock
and hollow.
Lifeform:  A plant growth form which displays an obvious relationship to important environmental factors
(Mueller-Dombois and Ellenberg 1974).
Limnic material:  Composed of coprogenous earth (sedimentary peat), diatomaceous earth, or marl.
Linked basin: Basin receives water from upland and an inflow stream; excess water flows through an
outflow.  Includes basins with slow streams where there is little sedimentation or erosion (Province of BC
1998).
Loamy: Textural classes are loam and sandy loam (Steen and Roberts 1988).
Marl:  Sediments composed of shells of aquatic animals and CaCO3 precipitated in water.

Mesic: 1. Organic material in an intermediate stage of decomposition where some fibers can be identified as
to botanical origin. 2. Average soil moisture regime
Microtopography:  Small scale (i.e. < 2 m) variations in surface elevation (e.g. hummocks and hollows).
Moderately acidic: Having a soil pH value of 4.5 to 5.5.
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Moist:  No water deficit occurs.  Current need for water does not exceed supply, temporary groundwater
table may be present (Pojar et al. 1987).
Montane: A high elevation region occurring below the subalpine
Minerotrophic:  Nourished by mineral water.  Refers to wetlands which receive nutrients from flowing or
percolating mineral groundwater (NWWG 1988).
Minerotrophic indicator species: Plant species requiring relatively high concentrations of nutrients
associated with mineral groundwater.  Intolerant of bog (ombrotrophic) conditions.  Includes both swamp and
fen indicators.
Mire:  British term embracing all kinds of peatlands and peatland vegetation (modified from NWWG 1988).
Mound:  Mounds composed of mineral materials.
Muskeg: Algonquin term for peatland.  Usually applied to areas with Sphagnum mosses, tussocky sedges and
an open growth of scrubby trees (Modified from NWWG 1988).
Neutral pH:  Having a soil pH value between 6.5 and 7.4.  Available base cation concentration is high
enough to buffer acidic conditions.
Occasional flooding: Flood interval greater than 5 years.
Oligotrophic:  Relatively poor in nutrients.
Ombrotrophic:  Nourished by rain.  Peatlands entirely dependent on nutrients deposited by precipitation
(NWWG 1988).
Overflow basin: Basin receives water from upland only; excess water flows through an outlet channel
(Province of BC 1998).
Paludification:  Succession or conversion of upland or mineral wetland habitats to peatland through
accumulation of peat.
Palustrine:  Basins, depression, slopes, and small water bodies with a continually high water table and poor
drainage Wetland landscape units.
Palustrine hollow: Hollow receives ground water from upslope; excess water flows through channel or
watertrack.
Patterned peatland: Peatlands marked by distinct patterns of vegetation in a rib/flark, net/flark, or hummock
flark form.  with elevated adjusted to the seepage of water that carries nutrients essential to growth of plants
forming the patterns.
Peat: Partly decomposed plant material deposited under saturated soil conditions.
Peatland: A generic term including all types of peat-covered terrain.  Many peatlands are a complex of
swamps, bogs, and fens, sometimes called a “mire complex” (NWWG 1988).
Physiognomic: Referring to vegetation structure or strata.
Rarely flooded: Flooding occurs only during extreme events.
Riparian:  Along the bank of a river or lake.
Saline: The presence of soluble salts in the soil parent material.  Salts are commonly visible as crystals or
veins, or surface crusts but sometimes are not evident morphologically.  The presence of salt-tolerant plants
is a good indicator of excessive salts in the soil.
Sandy: Textural classes are loamy sand and sand (Steen and Roberts 1988).
Saturated: A soil condition in which all voids (pore spaces) between soil particles are filled with water.
Sedimentary peat (coprogenous earth): Peat formed beneath a body of standing water composed of aquatic
plant debris modified by aquatic animals.  Material is loosely consolidated, slightly sticky, dark brown to
black and usually well decomposed (humic).  Synonyms: aquatic peat, loonshit, allochthonous peat, detrital
peat, gyttja.  (NWWG 1988).
Seepage: Groundwater discharge having less flow than a spring.
Shrub: Perennial plants usually with more than one low-branching woody stem and < 10 m tall.
Silty:  Predominant textural classes are silt and silt loam (Steen and Roberts 1988).
Site association: A group of related ecosystems physically and biologically similar enough that they have or
would have similar vegetation at climax (Meidinger and Pojar 1991).
Slightly acidic: Having a soil pH value of 5.5 to 6.5.
Stand: A plant community that is relatively uniform in composition, structure and habitat conditions.
Subassociation: Subunits of an association that are relatively similar to other subassociations within an
association but distinguished by the predominance of  one to several differentiating species
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Submergents: Plants which normally lie entirely beneath water.  Some species can have flowering parts
which break water surface.
Subhydric: Soil moisture regime where water is removed slowly enough to keep water table at or near the
surface for most of the year; permanent seepage 0 to 30 cm below surface.
Subhygric: Water removed slowly enough to keep soil wet for a significant part of the growing season; some
temporary seepage and possibly mottling below 20 cm.
Succession: Replacement of one community by another; often progresses to a stable terminal community
called the climax.
Treed: Having >10% canopy cover of tree species > 2 m tall.
Tussock: A thick tuft of sedge or other vegetation forming a small mound of solid ground in a wetland
(NWWG 1988).
Uncommon: Occurs infrequently in the region (Steen and Roberts 1988).
Very moist: Rooting-zone groundwater present during the growing season (water supply exceeds demand).
Groundwater table > 30 cm deep (Pojar et al 1987).
Very acidic: Having a soil pH value less than 4.5.  Low concentration of available base cations.
Very wet: Groundwater table at or above the ground surface throughout most of the growing season
Water table: The upper surface of the zone of saturation within the soil profile.
Wet: Rooting-zone groundwater present during the growing season (water supply exceeds demand).
Groundwater table > 0 cm but ≤ 30 cm deep (Pojar et al 1987).
Wetland: Sites dominated by hydrophytic vegetation where soils are water-saturated for a sufficient length of
time such that excess water and resulting low soil oxygen levels are principal determinants of vegetation and
soil development.
Wetland complex: Consists of two or more wetland communities occurring in close proximity in the same
system and influenced or linked by the same moisture and nutrient regime.


