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GLOSSARY OF CLASSI FI CATION UNI TS

Ecol ogical Alliance (= Biotic Alliance)
A biotic classification unit representing an aggregated group of
ecol ogi cal associ ations of somewhat dissimlar taxa which repeatedly
occur in close geographic proximty, clustered in a nosaic. This unit
often occurs at relatively large spatial scales, usually corresponding to
a single regional macrohabitat (entire | ake or segnent of stream
systens), and is generally restricted to a geographic region.

Ecol ogi cal Association (=Biotic Association)

A biotic classification unit representing an aggregati on of species
assenbl ages of different taxonom c groups, especially resident species,
whi ch repeatedly occur in close geographic proximty, clustered in a
nosai c. This unit occurs at relatively small spatial scales, usually
corresponding to regional mcrohabitats (portions of |akes or portions of
streamreaches) and is generally restricted to a geographic region. The
term "plant association” follows a simlar concept: "a plant conmunity of
definite floristic conposition, presenting a uniform physiognony, and
growi ng in uniform habitat conditions" (Anderson et al., 2000).

Ecol ogi cal Conmunity
"A variable assenbly of interacting plant and ani mal popul ations that
share a common environnent” distinguished by features such as ecol ogi cal
structure, physiognony, the conposition of resident organisns, and
ecol ogi cal processes. (Reschke, 1990)

Macr ohabi tat Type (=Basi ¢ Macrohabitat Type; Generalized Macrohabitat Type)
A relatively |arge-scale comunity classification unit that is primarily
physi ochem cal | y based and thus repeatabl e over | arge geographic regions,
theoretically worldwide. Defined in part by their unique conbination and
abundance of mcrohabitat types. Biotically, these units m ght be
differentiated by broad patterns of biota at very high taxonom c |evels,
as opposed to regional nacrohabitats that are based on regional
difference in biota at | ower taxonom c |evels.

Macr ohabi t at (=Regi onal Macrohabitat; =Specific Macrohabitat)

A community classification unit that is primarily physiochem cally based
and generally confined to specific geographic regions (especially
ecoregions). This unit is based on regional differences in biota at |ow
taxonomc levels, and is thus taxonomcally finer in scale than basic
macr ohabi tat types.

M crohabi tat Type (=Basic M crohabitat Type)

A conmmunity classification unit that is primarily physiochenm cally based
and generally represents discrete physical habitats within rmacrohabitats
with relatively uniform physical properties, especially for flow, |ight
regime, water chemstry and thermal patterns.

M crohabi tat (=Regi onal M crohabitat; =Specific M crohabitat)

A community classification unit that is primarily physiochem cally based
and generally confined to specific geographic regions (especially
ecoregions). This unit is based on regional differences in biota at |ow
taxonomc levels, and is thus taxonomcally finer in scale than basic

m crohabi tat types.

Speci es Assenbl age
A distinct biological collection of (taxonomcally simlar) species which
recur under simlar habitat conditions and ecol ogi cal processes.
(Vernont's Aquatic Classification Wrrk G oup, 1998; slightly annotat ed)



Table 1. Tally of Aquatic Conmunity Units in First Iteration STL dassification

Part 1. Abiotic Units Known, Suspected & Potential from STL.

Ecoregion Units: 3

characteristic: 1 (STL)
peri pheral : 2 to 3 (NAP, G, "Acadian")
M crohabi tat Types: 12
Fl ow M crohabitat Types: 3
Dept h/ Substrate M crohabitat Types: 5
Li ght Regi me M crohabitat Types: 4
A. Rl VERI NE
Basi ¢ Macrohabitat Types: 9 (known/ suspect ed)
Regi onal Macrohabitats: 25
known/ suspect ed: 16
characteristic STL types: 8
peri pheral NAP types: 4
peri pheral G types: 4
potenti al : 9
peri pheral NAP types: 5
peri pheral G types: 4
total STL types: 8
total NAP types: 9
total G types: 8
Regi onal M crohabitats:
total known/suspected/ potential from STL: ca. 30 to 50
B. LACUSTRI NE
Basi ¢ Macrohabitat Types: 13 (known/ suspect ed)
Regi onal Macrohabitats: 25
known/ suspect ed: 14
characteristic STL types: 10
peri pheral NAP types: 2
peri pheral G types: 2
potenti al : 11
peri pheral NAP types: 7
peri pheral G types: 4
total STL types: 10
total NAP types: 9
total G types: 6

Regi onal M crohabitats:

total known/suspected/ potential: ca. 40 to 60



Table 1. (continued)

Part 2. Biotic Units Known, Suspected & Potential from STL and NAP

A. R VERI NE
Speci es Assenbl ages: 43
characteristic STL: 30
suspected in STL: 39
Pl ant s: 15
characteristic STL: 10
characteristic NAP: 10
suspected in STL: 14
Macr oi nvert ebr at es: 16
characteristic STL: 11
characteristic NAP: 5
suspected in STL: 16
Fi sh: 9
characteristic STL: 7
characteristic NAP: 2
suspected in STL: 7
Herptil es: 2
characteristic STL: 2
suspected in STL: 2
Aquatic Alliances: 16*
Aquati c Associ ations: ca. 30 to 40**
B. LACUSTRI NE
Speci es Assenbl ages: 67
characteristic STL: 43
suspected in STL: 59
Pl ant s: 26
characteristic STL: 18
suspected in STL: 23
Vascul ar Pl ant Dom nat ed: 11
characteristic STL: 4

characteristic NAP: 5
characteristic G.: 2

suspected in STL: 9

Macr oscopi ¢ Non-Vascul ar Pl ant Domi nated: 7

characteristic STL: 7

7

Phyt opl ankt on: 8

characteristic STL:
characteristic NAP: 1
suspected in STL: 7

Macr oi nvert ebr at es: 24
characteristic STL: 11
characteristic NAP: 13
suspected in STL: 21

Fi sh: 8
characteristic STL: 7
characteristic NAP: 1
suspected in STL

Zoopl ankt on: 7

characteristic STL:

characteristic NAP

suspected in STL
Herptil es:

NORO N



characteristic STL: 1

characteristic NAP: 1
suspected in STL: 2
Aquatic Alliances: 14*

Aquati c Associ ations: ca. 100 to 200***

* Under the hypothesis that these correspond 1:1 with regional macrohabitats.
** Under the hypothesis that these correspond 1:1 with regional mcrohabitats.
** Under the hypothesis that there is on average about 3 associations per macrohabitat -

nm crohabi tat conbi nati on.



Tabl e 2. List of Aquatic Macrohabitat Types of New York

RI VERI NE SYSTEM (9 types)

Ri verine Cave Comrunity
Intermttent Stream
Spring

Backwat er Sl ough

Rocky Headwat er Stream
Mar sh Headwat er Stream
Confi ned River

Unconfi ned River
Deepwat er Ri ver

LACUSTRI NE SYSTEM (17 types)

Salt Pond*

Lacustrine Cave Comrunity

Pi ne Barrens Vernal Pond

Ver nal Pool

Si nkhol e Pond

Oxbow Pond

Fl ow Through Pond

Merom ctic Lake**

Bog Lake

Aci di ¢ Pond**
Coastal Pond (provisional subtype)*
Tarn Pond (provisional subtype)**

Acidic Dimctic Lake**

Aigotrophic Acidic Dimctic Lake (provisional subtype)

Eutrophic Acidic Dimctic Lake (provisional subtype)
Wnter-Stratified (Monomctic) Lake
Al kal i ne Pond
Mar| Pond
Summer-Stratified (Monom ctic) Lake
Deepwat er Lake (provisional subtype)
Eutrophic Al kaline Dimctic Lake
Aigotrophic Alkaline Dimctic Lake

* Not suspected fromeither STL or NAP
** Not suspected in STL, but suspected from NAP

Note: all others are known or strongly suspected from STL



Tabl e 3. List of Aquatic Macrohabitats Targeted for STL Portfolio
A) Riverine Macrohabitats (23 regional nacrohabitats)

STL Spring

NAP Spri ng

G Spring

STL Subt erranean Stream
STL Backwat er Sl ough

NAP Backwat er S| ough

GL Backwat er Sl ough

STL Intermttent Stream
NAP Intermttent Stream

G Intermttent Stream
STL Rocky Headwater Stream
NAP Rocky Headwater Stream
GL Rocky Headwater Stream
STL Marsh Headwat er Stream
NAP Marsh Headwat er Stream
G Marsh Headwat er Stream
STL Confined River

NAP Confi ned Ri ver

G Confined River

STL Unconfined River

NAP Unconfi ned R ver

G Unconfined River

GL Deepwater River

Addi ti onal estuarine macrohabitats |likely from Quebec STL (6)
Acadi an Freshwater Tidal River

Acadi an Bracki sh Tidal River

Acadi an Marine Tidal River

Acadi an Freshwat er Tidal Creek

Acadi an Bracki sh Tidal Creek

Acadi an Marine Tidal Creek

B) Lacustrine Macrohabitats (18 regi onal macrohabitats)

STL Subt erranean Lake
STL Vernal Pool

NAP Ver nal Pool

A&  Vernal Pool

NAP Pi ne Barrens Vernal Pond
STL Si nkhol e Pond

STL Oxbow Pond

NAP Oxbow Pond

& Oxbow Pond

STL Fl ow Thr ough Pond
NAP Fl ow Thr ough Pond
NAP Bog Lake

STL Al kal i ne Pond

G Marl Pond



STL Eutrophic Alkaline Dimctic Lake
STL A igotrophic Alkaline Dimctic Lake
STL Wnter-Stratified Monom ctic Lake
STL Summer-Stratified Monom ctic Lake



Tabl e 4. List of Aquatic Macrohabitats Known or Strongly Suspected from NY/ VT STL*

A) Riverine Macrohabitats (18 regi onal nacrohabitats)

STL Intermttent Stream

NAP Acidic Intermttent Stream
NAP Cal careous Intermttent Stream
STL Spring

NAP Spring

STL Rocky Headwat er Stream

NAP Rocky Headwater Stream
STL Marsh Headwat er Stream

NAP Marsh Headwat er Stream

STL Confined Ri ver

NAP Confined R ver

STL Unconfined Ri ver

NAP Unconfined Ri ver

STL Backwat er Sl ough

NAP Backwat er Sl ough

STL Subt erranean Stream

NAP Subt erranean Stream

G. Deepwater River

B) Lacustrine Macrohabitats (14 regional macrohabitats)

STL Subt erranean Lake

STL Vernal Pool

NAP (G./ STL/LNE) Pine Barrens Vernal Pond
STL Si nkhol e Pond

NAP Bog Lake

STL Al kal i ne Pond

G Marl Pond

STL Oxbow Pond

STL Fl ow Thr ough Pond

STL Wnter-Stratified Monom ctic Lake
STL Adigotrophic Alkaline Dimctic Lake
STL Eutrophic Alkaline Dimctic Lake
STL Summer-Stratified Monom ctic Lake
A Summer-Stratified Monom ctic Lake

* See Appendices 1 and 2 for:
a) other types less certain to be present in and potentially peripheral in NY/ VT STL
b) types known or strongly suspected from Quebec STL

Types listed here are only those with fully devel oped descriptions in Appendices 1 and 2.



Tabl e 5. Mcrohabitat Type Hierarchy used in STL Aquatic Community C assification

Fl ow M crohabitat Types

Riffle
Run
Pool

Dept h/ Substrate M crohabitat Types:

Pel agi c
pel agi c-epi | i mi on
pel agi c- hypol i mi on

Bent hi ¢
benthic-littoral
bent hi c-sublittora
bent hi c- pr of undal

Li ght Regime M crohabitat Types:
Subt er r anean
subt err anean- dar k
subt erranean-tw | i ght
subt err anean- entrance

Above ground-1i ght



Tabl e 6. Species Assenbl age Hierarchy for STL Aquatic Community C assification

FLORA (Vegetation Assenbl ages)
Vascul ar Pl ant Assenbl ages (Aquatic Macrophytes)
Non- Vascul ar Pl ant Assenbl ages
Macr oscopi ¢ Non-Vascul ar Pl ant Assenbl ages
Br yophyt es Assenbl ages
Macr oal gae Assenbl ages

M croscopi ¢ Non-Vascul ar Pl ant Assenbl ages
Phyt opl ankt on Assenbl ages

FAUNA ( Faunal Assenbl ages)

Vertebrate Assenbl ages
Fi sh Assenbl ages
Herptil e Assenbl ages

| nvertebrate Assenbl ages
Macr oi nvert ebrate Assenbl ages
Zoopl ankt on Assenbl ages



Figure 1.
VI SUAL KEY TO NON- TI DAL RI VERI NE MACROHABI TAT TYPES OF NEW YORK
(Applied to STL C assification)

FLOWN NG COMMUNI TY=Ri veri ne System

Li ght Regi e subt erranean
above ground

1. Riverine Cave Community
(above ground streans)
Fl ow Longevity intermttent

per enni al

2. Intermttent Stream
(perenni al streans)

Fl ow Connecti on downstream only
upstream and downstream

(standard stream types)

Sequenti al Position/ G oundwater Flow headwat er/ vertical flow
non- headwat er/ hori zontal fl ow
3. Spring
4. Backwat er Sl ough
Sequential Position/Stream O der headwat er /| ow or der

non- headwat er / hi gh order

(headwat er streans)
(rivers)

Subst rat e/ Sl ope rocky/ st eep
mar shy/ f | at

5. Rocky Headwater Stream
6. Marsh Headwater Stream

Dept h Regi e prof undal zone
no profundal zone

7. Deepwater River
(standard river types)

Subst rat e/ Sl ope rocky/ st eep
mar shy/ f | at

8. Confined R ver
9. Unconfined R ver



Figure 2.

VI SUAL KEY TO NON- TI DAL LACUSTRI NE MACROHABI TAT TYPES OF NEW YORK

Salinity:
freshwat er

(freshwat er | akes)

Li ght Regi ne:
above ground

(above ground | akes)
Wat er Per manence:
perenni a
(perenni al | akes)
Substrate pH texture:
cal careous/ cl ay
5. Sinkhol e Pond
Genesi s:
| acustrine
(standard | ake types)
Landscape Setting:
mai n channel
7. Flow Through Pond
Merom xi s:
no chenocl i ne
(hol omi ctic | akes)
Al kalinity:
al kal i ne
(al kal i ne | akes)
Tr ophy:
ol i gotrophic
(clear acidic |akes)
Depth/ Stratification
deep/dimctic

10. Acidic Dimctic Lake

(Applied to STL C assification)
PONDED COVMUNI TY=Lacustri ne System

sal i ne
(saline | akes)

1. Salt Pond

subt erranean

2. Lacustrine Cave Conmunity

intermttent

(intermttent |akes)

aci di ¢/ sand

3. Pine Barrens Vernal Pond

fluvial

(fluvial |akes)

ri ver oxbows

6. Oxbow Pond

chenocl i ne

7. Meromctic Lake

acidic

(aci di c | akes)

dyst rophi c
8. Bog Lake

shal | ow nonomi ctic

9. Acidic Pond

vari abl e pH | oam

4. Verna

Pool



Depth/ Stratification: shal | ow/ mononi ctic
deep/ summer stratified

(shal | ow al kal i ne | akes)
(deep al kal i ne | akes)

Surface Area: | arge
smal |
11. Wnter-Stratified Mnonictic Lake
(al kal i ne ponds)

Al kalinity: hi gh
noder at e
xXx. Marl Pond
12. Al kal i ne Pond

Surface Area/ Stratification: | arge/ monomi cti c
smal | /dimctic
11. Summer-Stratified Mnonictic Lake
(alkaline dimctic |akes)

Tr ophy: ol i gotrophic
eut rophi c
12. digotrophic Alkaline Dimctic Lake
13. Eutrophic Alkaline Dimctic Lake



| NTRODUCTI ON.
A. CGoal of Aquatic Community C assification.

Ecoregi onal planning for The Nature Conservancy (TNC) has as one of its
maj or goals to conserve all species representative of an ecoregion and
uses protection of enough exanples of all natural conmunities in the
ecoregion as one tool to achieve this goal. Conmmunities are generally
perceived by TNC and the Heritage Network as "coarse filters" for
comon species. Mny aquatic species of the Saint Law ence/ Chanpl ai n
Val | ey Ecoregion (STL) may occur only in aquatic communities (i.e.,
"obligate aquatic species”). Thus, our group, the STL Aquatic
Communi ty Working Goup (David Hunt, Mark Anderson, and Eric Sorenson),
was charged to develop a classification of aquatic community types

t hroughout the ecoregion to serve as a coarse filter for such aquatic
species and to reflect the greatest natural biological differences

bet ween aquatic community types (Hunt, 2000b). W applied this
classification to known and suspected aquatic sites in the ecoregion to
design the first iteration of a portfolio of occurrences inportant in
conserving the aquatic biodiversity of the U S. portion of the
ecoregion. Qur nulti-year effort spanned from 1999 to 2002.

B. Overview of Qur Approach.

For the first iteration of the STL Ecoregion plan, the Aquatic
Community Team used a dual approach focused on conmunity el enent
classifications and community el ement occurrences (EGCs) docunmented by
natural heritage progranms (the "Heritage Approach”) in conjunction with
a parallel approach based on renpte data anal yzed by TNC staff through
Geographic Information System software (GS) (the "Aquatic Systens
Approach”). W attenpted to carefully docunment our efforts throughout
this coll aborative process. Qur team's vision for addressing heritage-
docunented i nformati on on aquatic conmunities was to set up an approach
that would work in the long termfor the STL Ecoregion and potentially
ot her ecoregions as nore aquatic comunity occurrences are docunented

t hroughout the ecoregion and the Heritage Network. David' s belief has
been that the two approaches being taken for aquatic conmunity
classification by 1) the Heritage Network, focused on macrohabit at
types that fall within a top-down abiotic hierarchy while at the sanme
time are derived from bottom up aggregation of biotic information, and
2) other ecoregion teans of TNC, using renote G S anal yses as a
predictive tool for community variation across a selected set of

physi cal features, are conpatible, can nutually enhance one anot her,
and may in the long termconverge into one powerful unified approach.
David has al so been a strong advocate of hoping that the standard,

wel | - proven heritage met hodol ogies for community classification can be
brought into ecoregional plans to strengthen them especially for
aquatic communities, especially at the community occurrence (e.g.,
aquatic macrohabitat) |evel, and especially as a supplenent to system

| evel targets that have generally been the focus of TNC efforts in
recent years. According to Mark Bryer, this was a novel approach and
shoul d be nade avail able for consideration in planning efforts for

ot her TNC ecor egi ons.

1. The Heritage Approach.

David took the | ead in addressing ecol ogical community-Ilevel features,



attenpting to integrate natural heritage programclassifications and
nmet hodol ogy for aquatic communities with recent TNC efforts in aquatic
bi odi versity conservation. |In applying "nore orthodox methods" of

cl assifying heritage-docunented aquati c community occurrences (EGCs), we
t ook an approach simlar to that used to evaluate the ecoregion
classification for non-aquatic community targets in the Northern

Appal achi ans Ecoregion (NAP) and |ink, where feasible and to the
greatest degree possible, simlar Heritage Network and TNC net hods.

Thi s docunent details an approach for classifying biologically-anchored
aquatic communities (ideally macrohabitats wi th uni que ecol ogi cal
alliances) in ecoregional plans using field-based data on conmunity
occurrences (EGCs), ideally heritage-docunmented EGCs (Hunt, 2000Db).
Because of the generally sparse nature of aquatic comunity EGs in
heritage dat abases nationally at the time of our efforts, other

ecoregi onal plans have relied heavily or solely upon G S-based data to
remotely predict the presence of, assess and sel ect aquatic conmunity
occurrences for ecoregional portfolios. According to Mark Bryer of

TNC s Freshwater Institute, the very few aquatic community EGCs
docunent ed outsi de of New York as of 2002 were globally rare and

usual |y associated with rare species, such as the desert springs of
Nevada. New York Heritage Programis reportedly exceptional anong
heritage progranms in currently having many aquatic conmunity
occurrences docunented, with 20 riverine occurrences and 35 | acustrine
occurrences docunented statew de as of April 15, 2002 and about 30 nore
riverine occurrences that were in progress at that tine from Year 2000
and 2001 surveys. Only a few of these occurrences are from STL.
However, as part of the 1995 to 1998 "Adi rondack Exenplary Comunity
Project”, David conducted interviews with over 100 comrunity experts to
obtain information on the "best exanples” of all aquatic community

macr ohabi tat types present throughout the Adirondack TNC area, which
enconpasses about 70% of the New York part of STL. Although few fully
docunented ECs were applicable to the Heritage Approach in this
iteration, we did have good prelimnary information fromthese numerous
aquatic community | eads which we considered in our classification and
portfolio devel opnent. VT DEC staff al so had ready access to field
data and sufficient first-hand know edge of numerous aquatic community
occurrences in Vernont which could be crosswal ked to our
classification. Thus, between these two sources, information on

numer ous aquatic comunity EGs was avail able fromwhich to apply any
prelimnary ecoregi on-wi de classification.

Wiile only very few aquatic community EGs from STL had been docunent ed
in the dat abases of New York Natural Heritage Program (NYHP) and
Vernont Natural Heritage Program (VTHP) at the tinme of our efforts, we
wanted to set up a long-termnodel for classification that is expected
and intended to becone increasingly relevant to heritage program data
as nore EGs get in the databases, conplete with quantitative
descriptions of biota (abundance, conmunity structure), hydrol ogical
features, and substrate features that support and help refine the
classification. The power of the approach lies hopefully in future
iterations of the ecoregional plan, after nore EGs becone fully
docunent ed t hrough standard heritage nethodol ogy. For now, one hope
for this iteration was that it would steer inventory priorities towards
nore precise information and increased heritage docunentation as a
field-tested exam nation of any conprehensive community classification.



2. The Aquatic System Approach

For the first iteration of the STL plan, Mark Anderson and Arl ene
Aivero of TNC s Eastern Conservation Science office (ECS) worked on

t he devel opnment of a surrogate G S-derived classification of aquatic
communities as a renotely predicted top-down approach to assessing
physi cal variability in these comrunities across the ecoregion. This

| andscape- based cl assification approach was used 1) as a conparison to
the Heritage Approach for designating regional aquatic macrohabitats
and 2) as a supplenent to the crosswal king of existing state el ement
occurrence records (EORs) and |l eads fromexperts in the site selection
process, serving to fill in gaps where inventory data has not yet
beconme available to heritage prograns. Because of tine constraints and
the tinme intensive process needed to assenble data | ayers and devel op
G S anal yses, ECS classification efforts were apparently conpleted only
for large river types and no attenpts were nade to propose a simlar

G S-based | ake classification. ECS staff intended to document this
Aquati c System Approach as a separate reference.

C. Classification Mddels and References.

Many nodel s exist in both the Heritage Network and TNC for
classification of aquatic communities at various scales. The

af orenenti oned Heritage and TNC approaches to riverine and |acustrine
community classification may differ in 1) the taxonom c hierarchy of
different levels of classification units, 2) the nunber of
classification units, 3) the paraneters used to differentiate
classification units and the taxonom c prioritization associated with
t hese paraneters, and 4) the thresholds used to differentiate each
classification unit. Qur Heritage Approach was nodel |l ed upon that of
1) terrestrial comunity classifications for TNC ecoregi ons throughout
the NE U.S., 2) state aquatic conmunity classifications of state
heritage progranms from New York to Maine in existence since the late
1980s, 3) TNC attenpts at aquatic comrunity classification during
ecoregi onal planning efforts, especially that for the G eat Lakes
Basin, 4) other regional and state classifications of rivers and | akes,
especially Vernont's Aquatic Cl assification Wrk G oup 1998
classification of separate, but apparently correlated, vascul ar plant,
fish, and nmacroi nvertebrate species assenbl ages for both rivers and

| akes t hroughout Vernont and Wdoff's regional |ake classification of
1986, and 5) New York Heritage Progranis "state" specifications for
aquatic communities. Some of these approaches detail 1) different

hi erarchical |evels of aquatic community classification, 2) the
partitioning process for community types, 3) concise definitions of
comunities including "type descriptions”, and 4) threshold val ues for
each community. Thus, between these various sources, information on
numer ous aquatic comunity types was available fromwhich to build a
good prelimnary ecoregion-wide classification. Wile much of the
detail of these general approaches is repeated in this docunent (see
Results Section) to mnimze potential confusion and to integrate and
"synt hesi ze" nmultiple historic approaches, nore detail can be found in
sonme of the original docunents.

Heritage Program Cl assifications & TNC s Ecoregi onal O assifications
for Terrestrial Associations. The classification nodel for ecol ogical
communities in natural heritage prograns is based on the relatively
standard concept of ecological comunities. For instance, NYHP defines




ecol ogical comunities as "vari abl e assenbl ages of interacting plant
and ani mal popul ati ons that share a comon environnent"”, are
"repeat abl e across the | andscape", and are "simlar within a given
range of variability" (Reschke, 1990). Ideally, we sought comunities
with all of these characteristics for the STL ecoregional plan.

| ndi vi dual communities are distinguished by features such as conmunity
structure, physiognomy, the conposition of resident organisnms, and
ecol ogi cal processes (cf. Reschke, 1990). At |east at NY Natural
Heritage Program this nodel for conmunity classification has been
applied since the start of the programin the early 1980s (Carol
Reschke, pers. com) and thus has been well tested. Conmunity
descriptions and prelimnary community specifications docunented at
NYHP (Hunt, 1999d; NYHP, 2002) for both generalized community systens
(Riverine and Lacustrine Systens) and specific conmunity types (aquatic
macr ohabi tat types) were available at the tine of our efforts for
nearly all of the riverine and | acustrine conmunities designated for

t he STL Ecoregion.

We considered the association concept for the finest scale biotic
aquatic community unit in our classification. The term"plant

associ ation", standardly used in TNC s ecoregional classifications for
terrestrial communities, follows a concept simlar to, but apparently
narrower in scope than, the termecol ogical community: "a plant
community of definite floristic conposition, presenting a uniform
physi ognony, and growing in uniform habitat conditions" (Anderson et
al ., 2000).

Ecoregional O assifications for Aquatic Systens. At the tinme of our
efforts, docunented ecoregional classifications for rivers and | akes
were available only for the Geat Lakes Basin (H ggins et al., 1998)
and were reportedly under evaluation and formation for a few other TNC
ecoregions. These included classifications of |arge streans in the
Chesapeake Bay Ecoregion and possibly the Lower New Engl and (LNE)
Ecoregi on and Hi gh All eghany Pl ateau (HAL) Ecoregion. TNC s Freshwat er
Initiative and TNC s Eastern Conservation Science (ECS) staff have been
devel opi ng rigorous quantitative analyses for classification of rivers,
i ncluding nodel ling classification units based on different watershed
and "stream system characteristics. "Stream systens" represent a

net wor k of nunerous physically-connected aquatic nmacrohabitats within
one watershed. Paraneters used in these classifications and their
application to watersheds are docunented in Hggins et al. (1998) or in
detail ed docunents pendi ng conpletion by ECS staff.

D. Basic Taxononmic Units.

The "National Aquatic Cassification" (NAC) framework and hierarchy
follows that presented by H ggins et al. (1998) for the G eat Lakes
Basin and in TNC s Geography of Hope, update #6: "Including Aquatic
Targets in Ecoregional Portfolios: Guidance for Ecoregional Planning
Teanms" (Higgins et al., 1999). These references include definitions of
standard aquatic community classification units that were used in our
STL classification: ecoregional units, macrohabitats, mcrohabitats,

al li ances, and associ ations (see also G ossary). The rel ationships
anong the major abiotic and biotic classification units are depicted in
Attachment 1 copied fromH ggins et al. (1998). Simlarly, the
"National Vegetation Cassification" (NVC) framework and hierarchy

foll ows that presented by Anderson et al. (1998). This reference



i ncludes definitions of the vegetation classification units: groups,
formations, alliances, and associ ations. "Species Assenbl ages", as
defined by Vernont's Aquatic Cl assification Wrk Goup (1998) (see

G ossary), were also used as nmmj or conmponents of our aquatic comrunity
classification. Aquatic nacrophyte, macroinvertebrate and fish
assenbl ages, anong ot hers, were considered in our approach.

Havi ng carefully conpared the classifications of both "terrestrial”
(i.e., non-aquatic) and aquatic comrunities, in David s opinion
classification of aquatic comrunities is nore conpl ex because of the
greater nunber of scales one has to consider to capture the dynamc
patterns of diversity (Note: New York Natural Heritage Program

ecol ogi st Ti m Howard has debated this interpretation and thinks that
aquatic comrunities are, in fact, sinpler than their terrestrial
counterparts). Additionally, for heritage ecol ogists (the "prine
keepers"” of the classification systens traditionally used to docunent
the occurrences for which TNC takes conservation action), who have
typically had nore famliarity with terrestrial communities than
aquatic communities, the biota and descriptive term nology for aquatic
communities can be quite challenging at first. G ven this audience, we
attenpted to sumari ze definitions of many terns critical to the
aquatic community classification process here. W do not cover much of
t he basic term nol ogy associated with aquatic community structure and
function, as definitions of these terns are avail abl e through general
aquatic ecol ogy references (e.g., Barnes and Mann, 1980; Caduto, 1985;
Hauer and Lanberti, 1996; Lanpert and Sommrer, 1997; Maxwell et al.
1995) or the New York Natural Heritage Program aquatic conmunity field
forminstructions (Hunt, 1999b).

E. Evaluation of Classification Units as Conservation Targets.

We adopted nuch of the term nology for abiotic and biotic
classification units from T TNC s NAC framework (Higgins et al., 1999).
The biotic unit on which we focused as a conmunity-I|evel conservation
target is the "Aguatic Alliance”". Note that "Alliance"” in NAC
represents a different concept than "Alliance" in NVC (thus probably
adding to the term nol ogical confusion). 1In the NVC, an alliance is a
group of taxonom cally rel ated associ ati ons which occur in different
ecoregions and share a few sim |l ar dom nant species but differ by
several regional indicator species. In the NAC, an alliance is
apparently a group of ecol ogi cal associations of sonmewhat dissimlar
taxa which occur in close geographic proximty, clustered wwthin a
nosaic, simlar to the ecological |land type (ELT), "landscape conpl ex",
or "ecol ogi cal systenmt concepts used in community anal yses of plans for
ecoregi ons such as NAP and under scrutiny in 2002 for national
standardi zation by the Heritage Network.

The correlated abiotic unit on which we focused as a community-| evel
conservation target is the "Aquatic Macrohabitat”. W distinguished
between the ternms "macrohabitat type", which are broad

physi ochem cal | y-defined units repeating across ecoregi ons (perhaps the
aquatic equi val ent of "ecological alliance” in the NVC), and

"macr ohabitat" (perhaps the aquatic equival ent of "ecol ogical
association” in the NVC), which often translates to a uni que

conbi nati on of macrohabitat type and ecoregion (i.e., a "regional
variant") and corresponds spatially to a specific ecological alliance
(e.g., a STL Rocky Headwater Stream i.e., Rocky Headwater Streamis



t he macrohabitat type, the STL variant of this type constitutes a
specific regional macrohabitat).

We devel oped a classification systemfor both river and | ake
macrohabitats, intending to be conprehensive for the New York and
Vernmont portion of STL and al so include all or nost of the suspected
community types in the Canada portion of STL. The basic classification
was nodel |l ed after the coarse-scale units and associ ated nanes of the
New York Natural Heritage Programclassification. It was intended to
represent all major abiotic variation in aquatic macrohabitats ("basic
macrohabitat types"), then stratify each basic nmacrohabitat type across
geogr aphi c regions where | arge breaks in biotic conposition and

ecol ogi cal structure were known or suspected into "regional

macr ohabi tats", typically characteristic of one ecoregion or one
ecol ogi cal drainage unit (EDU) and supporting a uni que ecol ogi cal
alliance. For support of these aquatic nacrohabitats, extensive
docunent ati on was al so prepared which classifies known and suspected
aquatic community conponents smaller than macrohabitats fromwhich the
macr ohabi tat cl assification was constructed. These units include
speci es assenbl ages for fishes, macroinvertebrates, and aquatic

macr ophyt es.

F. Purpose of This Docunent.

This report presents our methodol ogy for 1) choosing an appropriate
scale (i.e., a specific level of the community classification

hi erarchy) for conservation targets in ecoregional planning efforts, 2)
t he consensus reached anong the STL Aquatic Comrunity Team for specific
aquatic classification units, especially macrohabitat types, and 3)
prelimnary detail ed descriptions of regional macrohabitats known or
strongly suspected from STL. Al though the 36-page river macrohabitat-
al liance cl assification docunent (Appendix 1), the 27-page | ake
macrohabi tat-al liance classification docunent (Appendix 2), and their
associ at ed speci es assenbl age cl assification docunents, a 13-page
docunent for rivers (Appendix 3) and a 19-page docunent for | akes
(Appendi x 4), are neant to stand alone and be fairly self explanatory,
the basis for their formation is rather conplex and probably many of
our decisions could be extensively and indefinitely debated, as with
nost classification schemes. Thus, this docunent was al so intended to
present many of the hypotheses and assunptions that went into the
formati on of those classifications: 1) to allow reviewers of the
classification to follow our logic and choices, 2) to justify our
approach, in case its validity is questioned, 3) to allow ease in
maki ng refinements during future iterations of the STL ecoregi on plan,
and 4) to serve as a potential nodel for other ecoregions, if an
ecologically holistic classification is sought. The extensive
justification for and explanation of the STL river and | ake conmunity
classifications provided in this docunent represent an update to two
preparatory docunents used to assist with classification decisions
during our team neetings: one for rivers entitled "NAP/ STL Riverine
Crosswal k. Background I nformation, Explanation and Justification; March
14, 2000" and one for |akes entitled "NAP/STL Lacustrine Conmunity
Crosswal k. Background I nformation, Explanation and Justification; My
3, 2000".



METHODCL OGY.
A. Ceneral Approach

The classification conponent of our work for the first iteration of the
STL Ecoregion plan included 1) choosing aquatic comrunity
classification units for conservation targets, 2) describing them and
crosswal king themto various existing classifications, then 3) applying
these units at a mninumto the few existing heritage-docunented EGs in
t he ecoregi on and ot her well-known and suspected exanples fromthe
literature and expert interviews. Follow ng standard heritage

nmet hodol ogy, we sought to classify, taxonomcally delineate, and
characteri ze macrohabitat types and nacrohabitats across their
rangewi de distribution. For each regional aquatic nacrohabitat we
sought to provide at a mninum 1) a basic definition and 2) a crosswal k
and conparison to any existing heritage and TNC cl assificati ons.

B. Characteristics of our Heritage C assification Approach.

A conprehensi ve aquatic conmunity classification for the entire New
Yor k- Vernont portion of STL Ecoregi on was not available at the tine of
our efforts, especially for biologically-anchored "regional

macr ohabitats”, and "official"” global specifications (i.e., rangew de
specifications) were not available for any aquatic communities of this
area to apply the classification to known EGCs. Lacking such an

of ficial global classification as a starting point, we were charged
with the chall enge of developing in a relatively short tine franme as
conprehensive a classification as possible.

Ri gor of our Efforts. Qur attenpt involved a conbination of ecol ogical
intuition, field experience and literature review anong a small group
of state, regional and national heritage and TNC ecol ogi sts to suggest
a rangew de classification and rangew de specifications that would
cover all aquatic macrohabitats throughout the New York and Vernont
portions of STL, hoping that this level of intensity would be
sufficient for the first iteration of the ecoregion plan. The
intensity of our efforts 1) paralleled, and was thus consistent wth,
attenpts at classification conducted for terrestrial comunities during
the early evolution of TNC ecoregional planning in the md to late
1990s and 2) seened totally appropriate for aquatic communities during
1999 to 2002, given the status of organizational know edge at that tine
on aquatic systens within the Heritage Network and TNC.

Taxonony: A Science or An Artfornf? Note that some, or perhaps nuch, of
the classification hypotheses and deci sions presented in the Results
Section may be debatabl e, specul ative or subjective (based on numerous
conversations, debates and feedback from various academc and field
scientists), yet the approach we sought was holistic in nature and we
propose it to be nost effective at conserving biodiversity because of
its focus on nmultiple geographic and taxonom c scales. \Were
appropriate, we arrayed information into "facts" (essentially

undi sputed scientific information) and "hypot heses"” (specul ative and
possi bly debatable scientific inferences based partly on David's
intuition, grounded with observations fromaquatic community field work
and literature review). These facts and hypot heses were conbined in
our thought process to eventually reach concl usions about what are the
nost appropriate units fromwhich to construct an ecoregi onal aquatic




community classification. Wenever the opportunity arose, we debated
the original recomendati ons and wor ki ng hypot heses from Davi d.
Cenerally, we were able to reach consensus on each issue, perhaps
soneti mes through nutual agreenent, sonetines through partial ignorance
about the concepts.

C. Characteristics of Qur O assification: Scope & FranmeworKk.

We sought a classification that was both ecologically holistic and
taxonom cally conprehensive in scope and nulti-tiered in its framework.
To fornmul ate or choose an aquatic community classification at the
geographi ¢ and taxonom c scal es appropriate for biodiversity
conservation (i.e., conservation targets), our teamset out to first
adequat el y understand then evaluate abiotic (i.e., physiochem cal) and
biotic aquatic classification units and their conponents and
relationships. W attenpted to biologically anchor two types of
abiotic classification units ("nmacrohabitats” and "m crohabitats") by
ecologically linking themto three spatially-corresponding biotic units
("alliances", "associations”, and "speci es assenbl ages") (see d ossary
for definitions). To do this, we considered the relationship between
mul ti pl e published classifications and two ongoing classification
initiatives wwthin TNC. These included: TNC s National Aquatic
Community Classification franework as of 2000 and the Nati onal
"Terrestrial" Conmmunity C assification framework as of 2000.

Ecologically Holistic Units. W sought to review and assess exi sting
heritage and TNC cl assification nodels and integrate units fromthe two
together into a single "ecologically holistic classification" for STL
that woul d hopefully stand the test of tine. W did this by focusing
on "biol ogi cal | y-anchored physical habitat units”, seeking 1)
biologically repeating conmunity units that share a common and di sti nct
physi cal habitat and 2) physical habitats that support distinctly

di fferent biological alliances. Qur venture involved attenpts to nesh
veget ati on-focused and fauna-based aquatic classification efforts,

| earning fromthe experiences of species specialists who helped with
our group effort and shared their expertise, while we hel ped to educate
themw th the conplexities of general classification efforts associ ated
wi th ecoregional planning within TNC and the Heritage Network.

Taxonom ¢ Conpr ehensi veness. Following H ggins et al. (1999), we sought
to take the "nost detailed approach” to an aquatic comunity
classification for STL, creating a "wall-to-wall" classification by
addressing all "aquatic" features in the classification, communities
with a prom nent aquatic conponent present at |least intermttently
during an average year. This includes both intermttent water bodies
and subt erranean water bodies, community types that are addressed in
the community classifications of heritage prograns of the NE U S.

(e.g., Reschke, 1990 for NYHP) but are often overl ooked in
classifications that focus on or are limted to the nore "charismatic”

| arger conmmunity types such as TNC s classification for the Geat Lakes
Basin (Higgins et al., 1998). W divided the classification into the
two standard aquatic taxonom c systens used by heritage prograns:
Riverine (flowing water) and Lacustrine (ponded water) conmunities. W
included in our classification only natural aquatic communities (sensu
the definition of "natural" used in Reschke, 1990), not cultural
aquatic communities, which are defined as having been substantially
nodi fied fromtheir original structure and/or conposition by




ant hr opogeni ¢ di st urbances.

Mul ti-Tiered Framework. We also found it desirable, if not necessary,
to use a nulti-tiered approach to aquatic comunity classification,
followi ng the framework nodel of the National Aquatic C assification
(Higgins et al., 1998, 1999) depicted in Attachnent 1, with 3 to 4
abiotic levels and 2 to 3 biotic levels. Miltiple aquatic community
classification units of different hierarchical |evels were considered
and crosswal ked. W descri bed and assessed the coherency (apparent
break points in the classification) and repeatability (across the New
York and Vernont region) of several biotic and abiotic conmponents in an
attenpt to ultimately characterize and designate correl ated
macrohabitat-alliance units as the focus for our STL aquatic comrunity
classification within this nulti-Ievel hierarchy.

D. Choosing the Appropriate Taxonom c Scal e for Conservation Targets:
Macrohabitats & Alliances versus M crohabitats & Associ ati ons.

I nstead of going into the detail of conparing all aquatic
macrohabitats, mcrohabitats, alliances and associ ati ons across the New
Yor k- Ver nont state boundary, we decided it was best to first choose the
nost appropriate classification unit(s) for the focus of our
conservation efforts, then determne if there was additional tine

remai ning to address other units. As one basis for selecting an
appropriate taxonom c scale, we evaluated how to best treat the | argest
aquatic community occurrences in the study area, the St. Lawence River
for a riverine conmmunity and Lake Chanplain for a |acustrine comunity,
both | arge macrohabitats which represent a conpl ex nosaic of |arge
enbedded patches with nunmerous types of mcrohabitats and associ ati ons.

W thought that our conservation targets should occur at geographic
scal es useful and practical for conservation purposes (Hunt, 2000a).
There is strong evidence in the literature that several aquatic species
occur only in specific ecological associations. There is also strong
evidence in the literature that sone aquatic associations occur only in
specific regional macrohabitats. By inference, we assessed

macr ohabitats to be the prinme surrogate unit to conserve aquatic

associ ations and aquatic species and thus, relied on themas a coarse
filter for associations (Hunt, 2000b). W especially sought to
identify as a unique community type all nmacrohabitats that have at

| east one uni que association as the foundation for conprehensively
conserving aquatic speci es.

Thus, our team consensus on the scal e nost appropriate for an aquatic
community conservation target, and consequently occurrence inventory,
our classification focus, and a surrogate for conservation efforts for
aquatic associ ations and aquatic species is the macrohabitat-alliance
level. W also agreed that targeting m crohabitat-associations for
conservation efforts is generally |less practical, especially given the
current state of know edge of TNC and its partners on STL aquatic
communities, wth little or no biological data on many associ ati ons at
this time. Partial rationale for our consensus for the first iteration
was based on the following: 1) a conprehensive classification of

macr ohabi tats was feasible whereas such a classification for

associ ations may not be achievable fromexisting data for STL, 2) field
mappi ng of macrohabitats is relatively easy, whereas that for
associations is tinme-consum ng and not many exanples were expected to
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have been mapped yet by heritage prograns, state agencies, or others,
3) nost macrohabitats are easily mapped fromrenote techni ques whereas
associ ations are not easily mapped from such techni ques, and 4) the
nost effective aquatic community managenent and protection efforts may
be best suited to protecting entire water bodies or segnents of water
bodies (i.e., macrohabitats) rather than small-scale aquatic features
such as benthic associations and mcrohabitats. Qur choice of
macrohabitats and alliances as the primary conservation target is also
in accord with the nodel of Higgins et al. (1998; see p. 11) which
recommends this classification | evel as the "basic mapping unit" of
TNC s aquatic community classification.

Many exanpl es of smaller aquatic microhabitats, debatably the aquatic
equi val ents of |ogs, boulders, and seeps in the terrestrial comunity
classification, and their correspondi ng ecol ogi cal associ ati ons may
occur at scales too snmall to be practical and effective in conserving
the full array of biodiversity in aquatic systenms. A mcrohabitat-
association classification for STL woul d have many nore classification
units than a macrohabitat-alliance classification. Qur estimte was
about 200 to 400 units in rivers and | akes of STL, relative to the 50
river and | ake macrohabitat-alliance units of this region, thus
requiring greater tine and effort and greater precision of raw
information to adequately crosswal k. From our team s experience (see
al so Vernont's Aquatic Cassification Wrk G oup, 1998), species
assenbl age and associ ation | ocations can vary year to year, especially
in riverine communities, correlated with the |ongitudinal novenent and
|ateral mgration of flow mcrohabitats (runs, riffles and pools),
wher eas nmacrohabitat | ocations are thought to be stable over nuch
| onger periods of tinme, especially for |akes and especially along the
long axis of an entire river course. Mcrohabitats in rivers can and
of ten do change geographic positions at relatively frequent intervals
(e.g., the interchange of pools and riffles via pool formation froma
fallen | og i npoundnment or conversion of pool to riffle when the | og dam
breaks up). In contrast, such smaller scale units (mcrohabitats and
associations) in |lakes nay be nore practical as conservation targets
than those in rivers. Each association within a given |lacustrine
macrohabitat is generally correlated with one mcrohabitat or even
finer scal e physical division (what m ght be ternmed "subm crohabitats")
such as a specific substrate type within a given depth zone, and are
generally much nore tenporally stable than their riverine equival ents.
Several bays of Lake George were mapped in 1999 for | ake associations
(see Hunt, 1999a) and conparison with literature on the historic
positions of some of these associations suggested only slight novenent
over a period of about 20 years. Lastly, a given m crohabitat and
associ ation may be potentially distributed across many macrohabitats,
maki ng their distribution and |ocation harder to predict with renpote
tools such as G S than those for macrohabitats, thus suggesting that
m crohabitats generally may be | ess practical as conservation targets
t han macrohabitats.

For the largest aquatic conmunities in STL, Lake Chanplain and St.
Lawrence River; however, we agreed that there was conservation value in
targeting both the entire macrohabitat (for watershed and hydrol ogi cal

i ssues) and smal | er enbedded features (for |ocal benthic issues) (see
Sai nt Law ence/ Chanplain Valley Aguatic Community Working G oup, 2002b
for nore information on the latter targets). As "primary targets”,

t hese nmacrohabitats are targeted in entirety as the sole exanples in
STL of unusual macrohabitat types (Hunt, 2000b). In addition, we went
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beyond the basic classification and also had in our site selection
process as primary targets certain "enbedded features"” that m ght not
be fully conserved via the coarser scale targeting approach, but we did
this only for these |large macrohabitats. W also designated secondary
targets such as shoreline associations and unusual deeper water
associations to check the effectiveness of primary targets in
conserving snaller scale features.

E. Formation of the C assification:
Deriving and Descri bing Macrohabitats and Correl ated Alliances.

1. Information Aggregation.

We agreed that the description of correl ated nacrohabitat-alliance
units is best done via a "bottom up" aggregation fromthe structure and
conposition of mcrohabitat-association units within a given
macrohabitat. This inplied a data intensive approach which, done
"exhaustively", would have required nuch greater tinme investnent than
we had avail able. However, given the tinme constraints to derive and
apply a classification and seeking a bal ance between academ c rigor and
the environnmental urgency to derive an applied tool in response to the
bi odi versity crises omipresent in the natural world, we took a
"stream|ined approach” using only readily avail able and nostly
sumary-type information for STL and NAP (e.g., "synthesized
classifications"). It should be noted that such an approach cane under
harsh criticismfroma couple zool ogi sts (Jonathan Higgins and Pau
Novak) who perS|stentIy suggested that we follow a rigorous "academ c-
type approach"” during this first iteration; however our intent was nade
very clear fromthe start of STL pl anning efforts to adopt a stream

| ined approach for the first iteration, as had typically been done for
classification and crosswal king efforts for terrestrial and aquatic
communities in all TNC ecoregional plans of the NE U S. W also nade
it clear at the start that a nore rigorous evaluation of our first
iteration hypotheses, conplete with eventual consultation of additional
acadeni c experts, specialists and existing databases, was desirable,
and thus, we recomended this approach as nore appropriate for the 2nd
to 3rd iteration of the STL plan.

2. Cassification FraneworKk.

In contrast to and bal anced with the bottom up approach to
classification of nmacrohabitats, we deened that a conprehensive
classification of "macrohabitat types" for a region is best done in a
"t op-down" manner, specifically by analyzing nmajor breaks in the

m crohabitat type and biol ogi cal conposition of nmacrohabitat types. W
proceeded to construct a diagnostic taxonom c key to nacrohabitat types
t hought to be broad ranging (see Results Section), then conpile
descriptions of regional variants (i.e., regional macrohabitats) in the
regions of focus. While in the long term a conprehensive
classification of all mcrohabitats/associations applicable to water
bodi es t hroughout STL may be desirable, in the short termwe decided to
stop our conprehensive treatnment at the nmacrohabitat/alliance | evel due
to time constraints and the status of our know edge of biota at finer
scal es. However, the species assenbl age descriptions we conpiled for
STL go a long way towards a prelimnary description of the nore well -
known and chari smati c associ ations of this region.
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Despite our choice to focus conservation targets on macrohabitats and
their associated ecol ogical alliances, we did acknow edge that it is
important to survey microhabitats and correl ated associations during
heritage inventories for both community classification, occurrence
ranki ng, and site selection purposes. For exanple, mcrohabitats and
their associated biota can suggest the identity of the corresponding
macrohabitat/alliance; additionally, EO rank generally increases with
greater m crohabitat diversity within a given macrohabitat.

3. Role of Information Sources.

To fornul ate specific units in the first iteration drafts of the New
Yor k- Vernont STL riverine and | acustrine conmunity classifications,
much review of "primary and secondary sources of information” was
conducted. Information from NYHP's field surveys (especially those
from 1996 to the present) represent the nost integrated data source,
quantifying both conposition and structure of ecol ogi cal associ ations,
usually with one reference exanple per macrohabitat type.

To suppl enment the primary sources of information (i.e., EO data from
heritage field surveys), nunmerous docunents of secondary data were
casually to rigorously scanned to nake general inferences. Many of

t hese secondary source references are cited and di scussed in nore
detail in the Results Section of this docunent. Generally, we borrowed
fromthe ecologically holistic classifications of heritage prograns
fromfour NE U S. states, one holistic regional heritage classification
of | akes, TNC ecoregional and national classification efforts, and
classifications of species assenblages and holistic units in the
general aquatic literature. Vernont's Aquatic C assification Wrk

G oup reference (1998) was extrenely useful for species assenbl age
types in both rivers and | akes of STL. Wdoff's (1986) nacrohabitat
type classification franework was al so a key docunent for |akes. Al
secondary source docunents which 1) sunmarize nmacrohabitat types and
speci es assenbl age types in the region and 2) were readily avail able at
NYHP or obtai ned through our planning efforts were consi dered and
crosswal ked into our integrated conmmunity classification. Wile nuch
of our STL classification follows the classification framework in the
general aquatic ecology and Iimology literature, there are a nyriad of
general to specific aquatic community references avail abl e el sewhere
(see Results Section), and much nore productive review could have been
conducted given nore tine for research. Such tasks are recomended for
the second iteration of the STL plan.

W attenpted to adhere to the NAC and NVC cl assification franeworks as
much as possible in deriving classification units. It was not easy
reconciling the scale differences between the NAC franework and the
existing classifications of state heritage prograns for the region: the
river community framework of NAC appears nmuch finer and the | ake
community framework of NAC nuch broader than the framework of heritage
prograns. Thus, a recomrendation for the second iteration of the plan
is to better reconcile the differences in these general classification
met hods whi ch gui ded our approach for STL. The community
specifications of NYHP were used to guide the derivation of community
descriptions and thresholds in our classification. Specifications were
not available fromother state heritage prograns but were reportedly
under devel opnment, at |east for one program A recommendation for the
second iteration of the STL plan is to reconcile with NYHP
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specifications any specifications of other heritage prograns that are
devel oped or becone avail abl e subsequent to the first iteration of the
plan. Lastly, much of the refinement of classification units for STL
came from |l engthy review and anal yses of raw data and the expertise of
our team nmenbers. The nost specific classification units, regional

macr ohabi tats and speci es assenbl ages, were fornmed primarily from an
integration of the synthesis of NYHP EGCs and NYHP-desi gnated comrunity
el enents by David with the synthesis of VI DEC data and VI ACWG
designated community elenments by 3 VI DEC staff specializing in aquatic
features: Steve Fiske, Richard Langdon, and Susan Warren.

F. Contribution of TNC s Approach to the Heritage Approach.

W attenpted to iteratively conpare the Heritage Approach to aquatic
community classification and TNC s G S-based approach to aquatic system
classification in a teameffort to supplenent and strengthen each
other. The conplenentary G S-based approach of TNC ECS staff invol ved
a nodel simlar to that of Hggins et al. (1998) for the G eat Lakes
Basin. A fully devel oped classification for river systenms of STL by
TNC-ECS staff using G S anal yses was presented rather late in the
ecoregi onal planning process. Due to the | ateness of access to the
results of these G S analyses in our teamefforts, we ran out of tine
for a sufficiently collaborative review of the simlarities and

di screpanci es between the Heritage and TNC approaches to classification
for 1) the nunber of classification units, 2) paraneters used to derive
classification units, and 3) threshol ds between classification units.
We recomend such a review and careful conparison of these nethods for
the second iteration of the STL plan, and we advocate for an
essentially seam ess and consi stent convergence of the two

nmet hodol ogi es, linking the aquatic comunity/ macrohabitat scale with

t he | andscape-aquati c system scal e targets.

The power of A S in assisting conmunity classification efforts is
limted by the availability of data. Many currently avail able types of
instream and in-lake data inportant in heritage comunity
classification efforts have apparently been conpiled in a pieceneal
fashion, are inconsistent in format and content from database to

dat abase and region to region, or are not conprehensive throughout an
ecoregion. Several categories of data, nostly applicable to these
instreamand in-lake features, are difficult to obtain and apparently
have not been included in G S nodelling anal yses of ecoregions by TNC,
at | east neither for the Geat Lakes Basin nor the STL Ecoregion

| nformati on on biotic conposition, heavily factored into the
classification of our Heritage Approach, appears nost difficult to
obtain on GS. Data |layers for selected inportant parameters such as
| ake depth, alkalinity, and other water chem stry variables are
apparently available on a local basis within New York or Vernont,
especially for |lakes (e.g., Adirondack Lake Survey data for all of the
New Yor k- Adi rondack NAP region; VT DEC data for all of Vernont).

Al t hough we di scussed the possibility of NYHP and VTHP staff helping to
track down such data | ayers, especially ones such as | ake depth that
could help ECS towards building a G S-based | acustrine classification,
we ran out of tinme and did not have sufficient staff capacity to help
advance this research. ECS staff also ran out of tinme to research the
avai lability of such data, and we | eft these tasks as reconmendati ons
for the second iteration.

One of our initial objectives was to hopefully apply attributes
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anal yzed through G S procedures fromECS to the heritage classification
system especially to help with nore precise characterization of
specific classification units. For rivers, ECS anal yses provided a
useful tool which at |least quantified watershed size and sl ope for

di fferent macrohabitat types. Upon further review and synthesis of
avai |l abl e New York and Vernont field data, it is suspected that this
tool will be invaluable in hel ping show correl ati ons between regi onal
macr ohabi tats and underlying geol ogi cal features. Because a GS
classification of |akes was not undertaken, we did not have the benefit
of such a tool to nore rigorously characterize | ake macrohabitat types
and regi onal macrohabitats derived fromour Heritage Approach.

O her TNC nodel s for aquatic community classification in ecoregions

ot her than the Great Lakes Basin (nanely Chesapeake Bay, Lower New

Engl and, and Hi gh Al |l eghany Pl ateau) were bei ng devel oped at the tine
of our efforts, but unfortunately we did not have the benefit of access
to any rel ated docunentation for conparison. W thus reconmended for
the second iteration of the STL plan a conparison and reconciliation of
1) our heritage-based approach with general classification nethods
outlined in other ecoregional plans and 2) specific STL classification
units with those in any and all classifications constructed for

ecoregi ons adjacent to STL, especially for regional macrohabitats.

Furt her devel opnent of the TNC G S approach to classification nay cone
fromefforts of TNC s National Aquatics Wrking G oup, and these
information could also be pulled into future iterations of the STL plan
to inprove the Heritage Approach taken here.

G Ceographic Area of Focus.

The STL Aquatic Community Team started our ecoregional efforts in 1999,
striving to derive a joint STL and NAP aquatic conmunity
classification, at |least for the New York-Vernont portions of these
ecoregions. After having made good "initial" progress on both river
and | ake macrohabitats and speci es assenbl ages for both STL and NAP, we
began to run short on time, so we narrowed the focus of our renaining
efforts down to the STL Ecoregi on and brought our work for that
ecoregion to conpletion, placing | ess enphasis on NAP. During the
whol e process, however, we attenpted a conprehensive macrohabitat type
classification that would work not only throughout STL and NAP but al so
across the entire states of both New York and Vernont and theoretically
far beyond. W also thought that our regional nacrohabitat and/or
assenbl age cl assifications for STL could serve as a nodel and be
considered for other ecoregions in the Northeastern U S, especially NAP
for which nmany of the units have already been taxonomi cally delineated
t hrough our efforts and had detail ed descriptions start ed.

Nort hern Appal achian Community Types. W nmade good progress on the
derivation and description of aquatic communities characteristic of
NAP, many of which are peripheral within STL, anong our team nenbers
and cooperators. The status of their classification is as follows: 1)
the river and | ake nacrohabitat classifications are essentially
conplete; 2) the river and | ake speci es assenbl age cl assifications are
essentially conplete; 3) prelimnary descriptions of regional

macr ohabitats and speci es assenbl ages are essentially conplete for
rivers, having had nmuch group discussion and consensus; and 4)
prelimnary descriptions of several but not all regional macrohabitats
and speci es assenbl ages of | akes have been conpiled. Descriptions of
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nost macrohabitats of common | ake types and those known to spill over
into STL as peripheral are essentially conplete, however, those for

ot her specialized | ake types absent from STL (e.g., Tarn Pond) and
those that are only potentially suspected to be in STL are skeletal.
Most descriptions of NAP-characteristic | ake macrohabitats presented
here (see Appendi x 2) need final group discussion and consensus anong a
regional team (e.g., NYHP and VTHP ecol ogists). |Ideally, additional

di scussi on and consensus for all NAP aquatic conmunity units involving
experts fromall NAP states (including MEHP and NHHP ecol ogists) is
desirable. Such a neeting nay be part of the second iteration efforts
for the NAP ecoregion plan scheduled to be conpleted in 2003. A review
of the delineation of all NAP-characteristic classification units and
suppl ementati on of their descriptions are recommended, especially
pulling in additional secondary references from New Hanpshire and Mai ne
that were not available to our team A careful review of aquatic
communities in the Boreal Low ands part of NAP and the fish and nol | usk
assenbl ages fromthe Atlantic Drainage is recormended for potenti al
recognition of additional regional macrohabitats that m ght be absent
fromthe New York and Vernont portion of NAP and have not been included
in our STL classification.

Great Lakes Conmmunity Types. Simlarly, our efforts invol ved
prelimnary delineation and description of sonme regional nmacrohabitats
characteristic of the Great Lakes (G.) Ecoregion. Generally, while we
di d provide placeholders for many Great Lakes-type macrohabitats in our
classification, descriptions of very few of these are essentially
conplete, perhaps Iimted to 2 specialized types known to be peri pheral
in STL. Descriptions of other G. types known to be or potentially

peri pheral within STL are not well devel oped. Divisions between STL
and GL macrohabitats and assenbl ages appear to be much nore subtle than
t hose between NAP and STL, and differences between comunity entities
in STL versus G did not start to emerge until near the end of our team
efforts (see Results Section below). A nore careful evaluation of
simlarities and potential taxonomc splits between these types is
needed. Reconciliation of all nacrohabitats and assenbl ages
characteristic of GL in our classification with those of the existing
Great Lakes Basin classification is strongly recommended, possibly in
conjunction with the next iteration of the G. ecoregion plan.

H Application of the Cassification to Community QOccurrences.

The first step in assessing el ement occurrences (EGCs) for an
ecoregional portfolio is to classify them The classification
presented here provides guidelines for identifying aquatic comunities
in STL, through use of a taxonomi c key to nacrohabitat types in
conjunction with characterizations of regional nacrohabitats. By

appl ying community specifications for nmacrohabitat types such as those
at NYHP (Hunt, 1999d; NYHP, 2002), possibly in conjunction with the
taxonom ¢ key, EGs are next geographically delineated based on 1)
characteristic thresholds for distinguishing patches of one community
type fromrel ated and/ or associated community types, allow ng mappi ng
of the EGs and determ nation of their size. Mre detail on the
assessnment of EGs for the purposes of inclusion in the STL ecoregi onal
portfolio is provided in the Viability Assessnment docunment of our team
(Sai nt Lawrence/ Chanplain Valley Aquatic Comrunity Wrking G oup,
2002a) .
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RESULTS
A. Synopsis of the Five Major Classification Units.
1. Overview of Cassification Framework.

A detail ed synopsis of the five major aquatic conmunity classification
units used in our STL classification is presented below nanely 3
abiotic levels (nmacrohabitat types, regional macrohabitats, and

m crohabitats) and 2 biotic |evels (ecological alliances and ecol ogi cal
associ ations). Species assenbl ages are al so di scussed as conponents of
ecol ogi cal associations. For each unit, a definition of the type is
presented, along with the status of its use in existing classifications
relevant to STL, the formation of our classification for that unit, and
t he descriptive docunentation of that type in our characterization
appendi ces. Several |ess precisely defined or nore spatially anorphous
"enbedded features"” do not fit well into our classification franmework
and are discussed briefly at the end of the Results Section.

2. Tallies of Nunmber of Comrunity Types.

A tally of the nunber of comunity types for the various classification
units for the St. Law ence/ Chanplain Valley Ecoregion (STL) and/or
Nor t her n Appal achi ans Ecoregi on (NAP) considered in the 1st iteration
of the STL aquatic community classification is shown in Table 1. This
table is arrayed into four parts representing conbinations of riverine
and | acustrine settings with abiotic and biotic classification units.
Abiotic units are tallied for ecoregions, nacrohabitat types, regional
macrohabitats, mcrohabitats, and regional mcrohabitats for all types
known, suspected or potential for STL. Biotic units are tallied for
speci es assenbl ages, ecol ogical alliances, and ecol ogi cal associ ations
for all types known, suspected or potential fromthe conbination of STL
and NAP. Mny tallies are subdivided as to 1) whether they represent
community types characteristic of STL or types peripheral to STL and
nmore characteristic of other ecoregions such as NAP or Great Lakes (Q)
and 2) whether or not they are present in STL. The nunber of

m crohabitats and associ ati ons were roughly estimated rather than
tallied, because they were nunerous and their equival ency from
macrohabitat to macrohabitat is uncertain. These tallies of community
types were used to guide the selection of the nost appropriate scale
for aquatic community conservation targets in the ecoregional plan (see
Met hodol ogy Section).

B. Community Characterization

Each aquatic community classification unit was taxonom cally delineated
based on a relatively consistent set of characters or "classification
paraneters”. Paraneters considered in the general classification to

di stingui sh individual aquatic communities included: 1) biota, 2)
habitat types, 3) hydrol ogical features, 4) ecol ogical processes, and
5) ecological regions. Biota characters include: species assenbl age
features, species diversity, dom nant species, species of restricted
habitats, regionally or globally rare species, and faunal concentration
areas (spawni ng, feeding, nursery and overwi ntering areas). Habitat
type characters include: depth and substrate regimes (including benthic
and pel agic features) and flow and |ight regi ne m crohabitats.
Hydr ol ogi cal features include: water depth, water volune, water
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per manence, and water chem stry. Ecol ogi cal processes include:
erosion, flood events, drawdown, nutrient flow, trophic interactions,
and turnover/m xing of water colum. Mre detail is provided under
each individual classification unit bel ow.

Characterization of the various aquatic conmunity categories addressed
in this docunment includes descriptions of nmany of the aforenentioned
classification paraneters, as well as information on rangew de

di stribution, taxonom c synonyny in selected classifications, and
reference sources. The distribution of individual comunities is
expressed in terns of 1) ecoregion and 2) a range category within that
ecoregion. The four standard range categories typically used in
ecoregi onal planning efforts are "restricted", "limted", "peripheral”
or "wi despread” (TNC, 1998). Conmmunity distribution is apparently
generally less well known for aquatic communities than terrestri al
comunities, undoubtedly due in part to greater uncertainty in the
aquatic community classification. |In addition to this uncertainty,
even the distribution categorization of terrestrial communities are
sonetimes viewed as being "arbitrary” or "in flux" depending on the
concept of a community (e.g., narrowmy defined or broadly defined).
Thus, the distribution category for terrestrial conmunities can change
fromw despread to restricted with a small change in comrunity concept
(e.g., one broad ranging type with much regional variation versus
several simlar regional variants with subtle differences between each
variant). To avoid this conplication and until better rangew de

i nformati on becones available, we sinplified our application of range
categories to STL aquatic comrunity units to two choices: 1)
characteristic of an ecoregion or 2) peripheral to an ecoregion.

C. Synthesis of Raw Dat a.

Qur efforts involved synthesis of nuch raw field data from New York and
Vernont, either through direct exam nation of the data or through
previous classification efforts using these data. Sone raw data from
Vernont state agencies were available to help our classification
efforts and others had al ready been synthesized to formthe basis for
Vernmont's Aquatic Cassification Work Group (1998) classification of
speci es assenbl ages and associated attenpts to correlate these into

hi gher taxonom c units: ecological alliances and their correspondi ng
physi cal habitats (regi onal macrohabitats and macrohabitat types).

Ri ver macroi nvertebrate data for Vernont, overseen by Steve Fiske of VT
DEC, has been collected at about 900 sanpling sites, with sanpling

bi ased towards riffles in high gradient (i.e., riffle-dom nated)
perennial rivers. W were able to crosswalk river types between
Vernont's applied macrohabitat type assignnents and our classification
(see Sai nt Lawrence/ Chanpl ain Valley Aquatic Comrunity Wrking G oup,
2002b). No raw data for fish or plants in rivers of Vernont were
readily available to help with our efforts. For Vernont |akes, VT DEC
has good data on | ake occurrences including plant species and nutrient
conditions which was applied to our | ake classifications by Susan
Warren of VI DEC. No raw data for fish or macroinvertebrates in | akes
of Vernmont were readily available to help with our efforts.

Much raw data from New York were avail able from NYHP surveys and

dat abases to help with our classification efforts and were synthesi zed

here, apparently for the first time, for various units relevant to STL
NYHP had conduct ed surveys of rivers and | akes through holistic

sanpling of fishes, macroi nvertebrates and plants at various spati al
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scal es, but possibly at a limted nunber of "sites" relative to the VT
DEC efforts and probably simlar NYS DEC efforts. Information covers a
wi de range of classification units spanning species assenbl ages to
ecol ogical alliances to regional macrohabitats to macrohabitat types.
This information represents about 100 quantitatively detailed plots,
roughly at a scale of 5to 25 nf (only very few of which are in STL)
and 1000s of sem -quantitative reconnai ssance observation points (al so
with only few from STL). Mich nore of this field data was avail abl e
for the Adirondack portion of NAP and for aquatic conmunities
characteristic of NAP than for STL. Even nore data were avail able

el sewhere in the state (especially fromthe Tug Hill, Alleghany

Pl ateau, and the Hudson River Valley) and were applicable to the STL
classification nostly at the macrohabitat type scale rather than the
regi onal nmacrohabitat scale.

D. Unfinished Data Synthesis and Major Future Initiatives.

It is known that sets of sanpling data from New York simlar to those
of VT DEC are avail able from agenci es such as NYS DEC Fi sheries and NYS
DEC Water, yet these data were apparently not as readily available to
our team as well synthesized and as conparable to our STL
classification as were the VI DEC data for Vernont. Since the start of
our teamefforts, it has been a strong recomendation for the second
iteration of the STL plan to conpile, interpret and assess these New
York data for their use in evaluating, supplenenting and refining our
1st iteration classification efforts.

We had hoped to get input on our STL aquatic comunity classification
during "experts neetings" as part of the 1st iteration efforts, however
we ran out of tinme to do so. Additional expert interviews nore forma
than those conducted on a 1-to-1 basis by David during 1995-1997 for

t he Adi rondack TNC Chapter area are thus reconmended to eval uat e,
strengthen and refine the STL classification during the second
iteration of the ecoregion plan, especially for New York. One
recommended approach for the second iteration is for an "Aquatic
Wor ki ng Group” to first review our working occurrence specifications
(primarily those of NYHP) to ensure that they are sufficiently
conprehensi ve and include accurate thresholds, then provide themto
experts for review, then reevaluate the classification units after any
f eedback is received.

For future iterations of the STL plan, VIHP is not expected to actively
inventory and docunent aquatic EGCs for awhile (Eric Sorenson, pers.
com), thus allowing testing of the STL classification in Vernont. As
of June 2002, several aquatic EGs in NY STL were expected or proposed
to be inventoried and docunented at a few selected sites using heritage
surveys (e.g., the Boquet River system the Ausable River system the
Deer River system the Indian R ver system, however, nore
conprehensi ve regi onal studies, such as those to research and docunent
benchmar k occurrences and assess statew de variation for all NYHP-

desi gnat ed aquatic community types present in STL, nmay not be
undertaken for awhile.
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|. Cassification Unit 1 (Abiotic): MACRCHABI TAT TYPES
A. I ntroduction.

The first (i.e., highest) hierarchical level in our abiotic aquatic
community classification is the "macrohabitat type" or "basic

macr ohabitat type", representing broad physiochem cally-defined aquatic
community types that theoretically can occur anywhere on the gl obe (see
al so Gossary). The difference between "macrohabitat types"

(A assification Unit #1) and "macrohabitats"” (C assification Unit #2),
as referenced in Hggins et al. (1999), may be confusing to sone.
Basically, macrohabitat type is the nost broadl y-defined abiotic
classification unit, while macrohabitats represent regional variation
in macrohabitat types typically correlated with biotic differences at
the genus to species level. These two units are neant to be used in
conjunction to reflect the hierarchy of our classification.

Aquati c macrohabitat types can be designated in several manners and

di fferent approaches appear to have been taken in recent applications
of TNC s National Aquatic C assification and ecoregional planning
efforts. Several physical factors are usually taken into
consideration. Qur objective for deriving an aquatic macrohabit at
classification for STL was to first build upon the foundation of any
exi sting macrohabitat type classifications for the region. The

hi storical status of such aquatic community classifications used during
our efforts is presented below. Qur macrohabitat type classification
was based |l argely on previous heritage programcl assifications, but we
sought to integrate other regional attenpts at classification and
practical classifications outside of the Heritage Network. River

macr ohabitat types proposed for the STL classification are apparently
conparable to the "vall ey segnents" detailed in Higgins et al. (1998;

p. 25), but nost are likely to be larger in extent. Qur classification
of | ake macrohabitat types in STL, appears to have been a novel
approach anong TNC ecoregi onal planning efforts which, for the nost
part, seemto have dism ssed factors such as thermal stratification

| ake depth, and water chem stry that have traditionally been used by
heritage prograns.

B. Current Status of Riverine Macrohabitat Type Cl assifications.

Several riverine classifications relevant to STL (and the adjacent
parts of NAP) were exam ned and are di scussed bel ow, ranging fromthat
of four state heritage prograns, one state classification work group
(Vernmont), one TNC ecoregion (Geat Lakes), and the general literature.
NY Natural Heritage Program (NYHP) has had a published classification
of riverine macrohabitat types since 1990 (Reschke, 1990). O her
heritage progranms of the NE U.S. have had riverine classifications in
pl ace for awhile including VIHP (Thonpson, 1989; Vernont Nongane and
Nat ural Heritage Program 1996) in STL and NAP, and MEHP ( Mai ne Nat ur al
Areas Program 1991) and NHHP (Sperduto, 1992; NHHP, 1999) in
nei ghboring NAP. TNC s Great Lakes Basin programattenpted a very
fine-scal e macrohabitat type classification (H ggins et al., 1998)
which differs somewhat in concept fromthose used by heritage prograns
in 1) the large nunber of classifications units, 2) the specific
paramnmeters used to distinguish types, and 3) the apparent independent
treatment of the four paraneters used to distinguish types. Al of
t hese classifications seemto have in common the all owance for severa
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river macrohabitat types along a single river course or throughout a
gi ven "stream ecosysten (cf. Miine Natural Areas Program 1991).
Aguatic ecol ogy texts including Hauer and Lanberti's (1996) Stream
Ecol ogy and Rosgen's (1994) A C assification of Natural Rivers contain
sone especially useful quantitative distinctions between various
generalized river macrohabitat types froma gl obal perspective.

1. New York Natural Heritage Program

NYHP has had a published classification of riverine macrohabitats since
1990 (Reschke, 1990; see Attachnent 2), and it has the nost detailed
description of comrunities anong the riverine classifications of the
four state heritage prograns in STL and NAP. This classification was
intended to be and is consistently interpreted by NYHP ecol ogy staff as
conprehensive for New York State with broadl y-defined, nutually

excl usive (non-overl apping) categories that are tenporally relatively
stable at a given geographic location (e.g., not significantly changi ng
identity and | ocation year to year) and are mappable at a practical
scale of 1:24,000. NYHP' s classification was formed based on
observabl e and repeating correl ati ons between and anong nany br oad-
scal e physi ochem cal and biol ogical features into ecologically coherent
and holistic taxonomc units terned "macrohabitats”. This concept
corresponds to "macrohabitat type" used by H ggins et al. (1998) in
their classification of the G eat Lakes Basin. Seven riverine

comuni ties are described from New York, 6 of which occur in NAP and
STL, with all 6 interpreted as nacrohabitat types. In addition to the
riverine communities of NYHP's classification, one additional conmunity
type was assessed as having riverine aquatic features for our STL

cl assification, exanples of "Aquatic Cave Community" with flow ng

wat er, classified under the Subterranean Systemin Reschke (1990).

A revision and second edition of NYHP s comrunity classification has
been underway for 2002 publication and involved David' s exam nation of
much raw data for aquatic comunities fromwhich to evaluate the 1990
version of riverine macrohabitat type descriptions. David found that
the classification is very stable statewi de and only two new river
macr ohabitat types were proposed for addition in the draft: 1) Spring,
as the smallest perennially flowng streamtype, split fromsevera
former types, and 2) Deepwater River, a rare type with a profundal
zone, split from Main Channel Stream David al so provi ded suggestions
for physiochem cal descriptions of nost river types nore detailed than
those in the 1990 classification. [Information on regional variation
wi t hi n macrohabitat types, including the taxonom c evol ution of
"regional variants" in the NYHP classification, is presented under
Classification Unit #2 bel ow.

While NYHP's aquatic community classification and approach seens to
have been criticized and di sm ssed by sone (e.g., Vernont's Aquatic
Classification Wrking Goup (1998), in which it was clained that
NYHP' s classification had "not been tested", recent correspondence from
NYHP program nanagers (Edi nger, 2002) with George Schul er of TNC s
Freshwater Initiative, who assessed the classification as "not broken
down fine enough”, and Higgins (2000a), who pointed out the "tentative"
nature of the classification), it is thought that the nuances of the
classification and its subsequent evolution are poorly understood by
these critics. One conplaint has been that the classification is not
conprehensi ve as a macrohabitat type classification. |In defense, the
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classification was designed and explicitly stated in Reschke (1990) as
bei ng conprehensi ve and the nanmes were designated and explicitly stated
as being nmere "labels" and not intended to be narrowy and sinple-

m ndedly interpreted. As the NYHP ecol ogi st taking the | ead on

eval uating aquatic comunities, David s assessnent of NYHP' s aquatic
community classification was that it was essentially conprehensive for
New York at the practical broadly-defined | evel originally designed
(i.e., the macrohabitat type level) (Hunt, 2000b). The iterative NYHP
"“conmunity specifications” that acconpany each nacrohabitat type (e.g.,
Hunt, 1999d) attenpt to describe and docunment the full range of
variation within each type far beyond the "type description” or
"average condition” sumarized in Reschke (1990) and to quantify the
threshol ds of this "seam ess” classification (See Attachment 3 for a
sanple). For exanple, a "Rocky Headwater Streani can occur on the
upper sl opes of the highest nountains of a region (i.e., typical
"headwat er” streans in the Adirondack H gh Peaks), as well as on very
gentl e rocky upper slopes of | ow and inperceptible divides of snal
wat er sheds where they flow directly into large rivers (i.e., a "feeder”
vari ant of "headwater" streans near Lake Chanplain and the St. Law ence

Ri ver) and can range fromprimarily bedrock substrate (i.e., "rocky")
to sandy substrate (i.e., not "rocky"). |If the classification has been
criticized as being "not fine enough", it is probably because 1) it was

not intended to be a classification of mcrohabitats (i.e., fine-scale
physi cal units) and 2) "biologically finer" regional variants with
consistent differences in fishes, nmacroinvertebrates and plants were
not adequately known at the tinme of publication. Such suspected

regi onal variants have been increasingly addressed in the evol ution of
the classification in recent years (see Cassification Unit #2 bel ow).
Anot her criticism (H ggins, 2000a) has been that NYHP s cl assification
is not a | andscape-based classification. Wile admttedly these
classification units are not at the scale of | andscapes such as

wat ersheds or matrix forests, all aquatic community types are

i nfluenced by | andscape position and many | andscape features are
addressed in the NYHP text (Reschke, 1990).

New York Heritage Program has conme a |ong way in evaluating aquatic
comunities since Reschke's (1990) statenment of "tentativeness" and our
wor k has been generally supporting her expert-fornulated classification
(e.g., NYHP has sanpled about 90 plots in aquatic comunities statew de
and docunent ed nunmerous EGCs) (Hunt, 2000b). Data on New York aquatic
comunity EGCs (nostly nmacrohabitat EGs) have been col |l ected and net hods
for surveying and assessing aquatic/riverine community EGs have been
appl i ed, docunented and refined since 1996 to test many of the

hypot heses and assunptions nmade in Reschke (1990) and presented in this
docunent. Riverine community EGs in the NYHP database fromthe STL/ NAP
area nunber 14, all fromNAP (i.e. wwth none from STL). Data were
reviewed from about 230 additional |eads for biologically significant
river ECGs in this area, primarily obtained fromexpert interviews
during 1995-1996 and including many from STL (see Hunt, 2002a; Sai nt
Law ence/ Chanpl ain Vall ey Aquatic Community Working G oup, 2002a).
Detailed information from docunented EGs is stored on field fornms and
in el ement occurrence records (EORs) at NYHP. Blank aquatic field
forms are presented in Attachnent 4 and conpl eted sanpl es are presented
in Attachnment 5. These forns quantify 1) the m crohabitat conposition
of macrohabitats, 2) plant and ani mal structure and conposition, 3)
substrate conposition, and 4) nunerous hydrol ogi cal paraneters, and the
information is collected fromscales that range from m crohabitats to
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2. O her Northeastern U.S. Heritage Prograns.

In cormmunity classifications for other NE U S. state heritage prograns
the foll ow ng nunber of comrunity types are listed as riverine
communities and, in parentheses, verified as a riverine conmunity in
our STL classification: VIHP = 6 (7) (see Attachnment 6), NHHP = 5 (5)
(see Attachment 7), MEHP = 9 (7) (see Attachnent 8). Like the
terrestrial community classifications in these three states and the
aquatic community classifications of NYHP, the aquatic comunity
classifications for these three heritage prograns were forned through
attenpts to correlate the distribution of biota with physical

envi ronnments. Thus, VTHP, NHHP and MEHP derived classifications nostly
of "generalized" macrohabitat types, additional attenpts besides that
of NYHP apparently overl ooked by Vernont's Aquatic C assification Wrk
G oup (1998) which clained that "no known working classification exists
for aquatic communities".

The generalized river types of these three heritage prograns are
remarkably simlar to those of NYHP, suggesting a uniformty across NAP
Ecoregion, and |ike NYHP, they generally assigned the sane riverine
community type across all ecoregions of their states (Hunt, 2000c;
Bryer, 2000). Thus, like NYHP's 1990 classification, their

cl assifications can be perceived as setting the physical framework for
a finer scale regional biological classification. Al of these
heritage programriverine classifications are simlar to that of NYHP
in the use of streamsize and gradient as key classification factors.
Wil e community descriptions for the other three state heritage
prograns are not as detailed as those for NYHP' s classifications, brief
prelimnary descriptions are provided for VITHP and MEHP

The VTHP cl assification attenpted to include "all deepwater habitats"
for Vernont, thus was intended to be conprehensive for the state, and,
i ke Reschke (1990), nentioned the programs |imted understandi ng of
aquatic community classification at the time of publication and the use
of provisional types to be refined at a later tinme based on a clearer
under standing of the rel ationships of slope, tenperature, nutrients,
substrate and di ssol ved oxygen to aquatic biota. NHHP recognized river
types in their 1992 classification with nanmes simlar to those of VTHP
but | acking comrunity descriptions. NMEHP provided "skel et al
descriptions" of each macrohabitat type, in conparison to those for the
terrestrial (i.e., non-aquatic) comunity types in their

classification; however, they are nore detailed than those of VITHP and
NHHP. The 1991 MEHP cl assification may present the nost refined river
macr ohabitat type classification of NE U.S. heritage prograns outside
of New York, and this classification has many simlarities to that of
NYHP. Li ke NYHP, MEHP explicitly addressed the taxonom c split between
"vegetated areas" (i.e., palustrine types with energent or terrestrial
vegetation) and "open water areas" (i.e., true aquatic conmunity types)
wi thin any given stretch of river.

Spring, a community that spans the aquatic/pal ustrine taxonom c
interface and was treated as a river macrohabitat type in our STL
classification, was recognized in the VIHP river classification of 1989
(Spring Run Community), but was |ater apparently subnersed into the

pal ustrine comunity type Wodl and Seep/ Spring Run in the VTHP
classification of 1996. Apparently neither MEHP nor NHHP recogni ze
Spring as an ecological comunity. Simlarly, the 1989 VTHP



24

classification lists Subterranean Stream Pool, treated as an aquatic
macrohabitat type in our STL classification, under the Subterranean
System Wthout a description, it is uncertain if MEHP's Cave
Communi ty concept includes aquatic features. MEHP' s Deadwat er
Community, classified as a river community, was assessed as better
treated as a |l ake community in our STL classification and crosswal ked
to Fl ow Through Pond. Lastly, MEHP' s Ri ver Energent Comunity, which
we interpreted as a palustrine community, was not addressed in our
aquatic classification and was |ikely addressed as part of recent NAP
terrestrial classification efforts.

3. Vernmont's Aquatic Cassification Wrk G oup.

Vernmont's Aquatic C assification Wirk G oup docunent (1998), while very
detailed at the species assenblage |level (Classification Unit #5),
apparently did not explicitly focus on or propose a "consolidated"
riverine macrohabitat type classification for the state. However, both
macrohabi tat types and macrohabitats (see Classification Unit #2 bel ow)
in Vernont were suggested, and nacrohabitat types can be inferred
especially fromthe docunented physi ochem cal descriptions associ ated
wi th the nunerous species assenbl ages (see Classification Unit #5

bel ow). Specific riverine nmacrohabitats were suggested as correl ated
with different species assenbl ages for nacroi nvertebrates and fish, but
not for plants.

Fi sh assenbl ages were correlated with tenperature and ot her vari abl es
such as el evation, discharge area, ANC, sedi nent conposition, and

m crohabitat conposition, and can be translated into nacrohabitat types
of different stream size and sedi nent conposition. Wile 7 regional
macr ohabitats are perhaps suggested by the 7 separate fish species
assenbl ages, no apparent attenpt was nmade to aggregate these
macrohabitats into macrohabitat types. Descriptions of the

macr oi nvertebrate assenbl ages, which were also correlated with

macr ohabi tats, provide good prelimnary detail for physiochem cal
characteristics (pH ANC, geonorphol ogy, physical dinensions) and can
al so be translated into macrohabitat types of different stream size,
gradi ent, and sedi ment conposition. While 10 regional macrohabitats
are perhaps suggested by the 10 separate macroi nvertebrate species
assenbl ages, no apparent attenpt was nmade to aggregate these
macrohabitats into generalized nacrohabitat types, other than perhaps

t hrough nention of "major categories”, of which there are two: 1) high
gradient streans with coarse sedinment and 2) |ow gradient streanms with
fine sedinment. Oher macrohabitat types with uni que sets of

macroi nvertebrates were presented as "specialized habitats" (springs,

| ake outlets), correlated with |ocalized physi ochem cal features. Three
river categories have been assigned by VI DEC macroi nvertebrate staff
to field data, one correspondi ng to Rocky Headwater Stream one to
Confined River, and one apparently internedi ate between these two
types. Apparently, little or no Marsh Headwater Streans and Unconfi ned
Ri vers have been sanpl ed, or else they have been artificially
categorized into the three VT DEC types.

4. G eat Lakes Basin.

A total of 300 riverine nacrohabitat types were derived for the entire
Great Lakes Basin, primarily using renote G S anal ysis of four

par aneters: hydrol ogical regine (water source), stream gradient, stream
size (link nunber), and connectivity (nunber of connecting |inks)



25

(Higgins et al., 1998). Each paraneter was stratified into several
categories (see p. 46 of Higgins et al., 1998), then macrohabitat types
were derived assum ng total independence of the four paraneters, thus
produci ng numerous uni que conbi nations of the many categories wthin

t hese paraneters. Wen broken down into drainage units, the follow ng
nunber of river "macrohabitat types"” were predicted fromthe New York
part of the G eat Lakes Basin: 32 for the St. Law ence/ Chanpl ain Vall ey
(STL), 61 for the Adirondack Muntain Section (NAP), and 41 for the Tug
Hll Plateau (NAP). Information was readily avail able neither for the
description nor nonenclature of these types, so it was uncertain if

t hey corresponded with our applied use of the term "nmacrohabitat type".

Later, the Great Lakes Basin ecoregional planning team presented a
classification of "streamtargets”, apparently nacrohabitats, during
the portfolio assenbly process (Great Lakes Basin, 2000). The
classification included 8 river macrohabitats for the St. Law ence
Drainage Unit of New York, all of which occur in STL or NAP, and 12
river macrohabitats for the Eastern Lake Ontari o Drainage Unit of New
York, 8 of which are thought to occur in STL or NAP (see C assification
Unit #2 below), (Attachnment 9). These types are apparently defined, or
at | east characterized, by a mx of |ocal physiography, geol ogy, stream
size, connectivity, and fish alliance, and thus, appear to share sone
features used by our teamto distinguish nacrohabitat types in STL

In general, the scale and concept of specific units in the Geat Lakes
Basin (2000) river classification seens to vary substantially from

drai nage unit to drainage unit. For the STL portion of the Saint

Lawr ence Drainage Unit, several types specific to | ocal geographic
areas are thought to best correspond to our regional nmacrohabitats (see
Classification Unit #2 below for nore detail) or even nore narrow y-
defined types (e,g., Till Plain tributaries, dacial Marine Plain
tributaries, St. Lawence Lake Plain tributaries, Lower Black River).
The various river types of STL and NAP in this classification could
theoretically be grouped into nore broadly-defined units resenbling our
macr ohabitat types, as reflected by parts of their nanes such as

"m dreaches”, "mainstens”, "headwaters", and backwater slough. The
|atter conmunity, included in the G eat Lakes Basin |ake classification
for the St. Lawence Drainage Unit, perhaps conmes the closest to one of
our river macrohabitat types, apparently with STL and NAP variants
within this drainage unit |unped together, and may be the only one of
our STL river nacrohabitat types that was treated separately in the
Great Lakes Basin aquatic classification

Simlarly to rivers designated for STL, those fromthe Tug H Il (NAP)
wer e thought to correspond nore closely to our regional macrohabitats
(see Classification Unit #2 below for nore detail) or even nore
narrow y-defined types. In contrast with rivers of STL, the three
river communities of the Adirondack portion of NAP appear defined at
vari abl e scales. One type, Adirondack H ghland Streans, conbi nes nany
of our river macrohabitat types; the other two types, Black River
Headwat ers and Eastern Tributaries of Black River, occur at nmuch finer
geographi ¢ ranges but coarser geonorphol ogi cal ranges than our types.

C. Current Status of Lake Macrohabitat Type C assifications.
A few | ake macrohabitat type classifications relevant to STL had been

previ ously docunented. A proposed | ake classification for New Engl and
prepared for the Heritage Network in 1986 by Wdoff (see Attachnent 10
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for excerpts) appears to have been one of the first attenpts at a
conprehensive classification for the region geared towards biodiversity
conservation. NYHP has had a published cl assification of |acustrine
macr ohabitat types since 1990 (Reschke, 1990). Oher state heritage
prograns have had | acustrine classifications in place for awhile

i ncludi ng VTHP (Thonpson, 1989; Vernont Nonganme and Natural Heritage
Program 1996) in STL and NAP, NHHP ( Sperduto, 1992; NHHP, 1999) and
MEHP (Mai ne Natural Areas Program 1991) in the remai nder of NAP

TNC s Great Lakes Basin program attenpted a very broad-scal e | ake
macrohabitat type classification (H ggins et al., 1998) which differs
somewhat in concept fromthose used by heritage prograns in 1) the
smal | nunber of classifications units, 2) the specific paraneters used
to distinguish types, and 3) the apparent independent treatnent of the
four paraneters used to distinguish types. Aquatic ecology texts

i ncludi ng Lanpert and Sommer's (1997) Li moecol ogy contains sone
especially useful quantitative distinctions between various general

| ake macrohabitat types froma gl obal perspective, and Maxwel |l et al.
(1995) was useful for suggesting | ake nacrohabitat types from across a
broad geographi c range.

We did not have tinme to pursue research of several other reference
sources, and review of information fromthese sources is recommended
for the 2nd iteration of the STL plan. One reference in particular
that was not made available to the team but nmay be worth reviewing in
future iterations of the classification, is a 217+ page text on "The
Devel opnment of an Aquatic Habitat C assification System for Lakes"
(Busch and Sly), available at ECS. The table of contents of this
reference suggests a focus on the G eat Lakes Basin, however, it is
uncertain whether or not it addresses specific |ake types within the
STL Ecoregion. Higgins (2000b) suggested considerati on of several

ot her | ake references (Lewis and Magnuson, 1998; Lewis et al., 1999;
Schupp, 1992; Tonn et al., 1990; Tonn and Magnuson, 1982) for the
design of our classification. Mich field data are al so avail able for
review in New York for |akes characteristic of NAP from agenci es such
as Adirondack Lake Survey, Paul Smths Coll ege Aquatic Institute, and
Darrin Freshwater Institute fromwhich to evaluate a | ake macrohabit at
type cl assification.

1. New York Natural Heritage Program

NYHP has had a published classification of |acustrine nmacrohabitats
since 1990 (Reschke, 1990; see Attachnment 2), and it has the nost
detail ed description of lacustrine comunities anong the
classifications of the four state heritage prograns in STL and NAP

Li ke NYHP' s riverine classification, the |lacustrine classification was
intended to be and is consistently interpreted by NYHP ecol ogy staff as
bei ng conprehensive for New York State, with broadly-defined, nutually
excl usive (non-overl apping) categories that are tenporally relatively
stable at a given geographic location (e.g., not changing year to year)
and are mappabl e at a practical scale of 1:24,000. NYHP s |ake
classification was al so forned based on observabl e and repeating
correl ati ons between and anong many broad-scal e physi ochem cal and

bi ol ogi cal features into ecol ogically coherent and holistic taxononc
units thought to correspond to "macrohabitat type" used by Higgins et
al. (1998) in their classification of the Great Lakes Basin. O 16
community types under the Lacustrine System described from New York
about 12 fit well into the nacrohabitat type concept of our STL
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Cl assification.

One or two | ake types in NYHP' s classification seemto represent

regi onal variants of macrohabitat types including Geat Lakes Deepwat er
Community as a possible G. variant of Summer-Stratified Monom ctic
Lake. Two additional |acustrine conmunities, Geat Lakes Aquatic Bed
and Great Lakes Exposed Shoal, nost closely correspond to ecol ogica
associ ations, occurring at scales even finer than m crohabitat types,
and they are nmentioned below in Section X ("Qther Cassification Units
Considered"). In addition to the communities in the Lacustrine System
of NYHP's classification, up to four additional community types were
assessed as having lacustrine aquatic features for our STL
classification. These include exanples of "Aquatic Cave Community"

wi th ponded water, classified under the Subterranean Systemin Reschke
(1990), and the aquatic portions of Vernal Pool, Sinkhole Wetlands, and
Pine Barrens Vernal Pond, all classified under the Pal ustrine System

A revision and second edition of NYHP's conmmunity cl assification has
been underway for 2002 publication, and involved David' s exam nation of
much raw data for |acustrine conmunities fromwhich to evaluate the
1990 version of |ake nacrohabitat type descriptions. No | ake types
were proposed for addition, although it was reconmended that Vernal

Pool be changed fromthe Palustrine Systemto the Lacustrine System
More detail ed physi ochem cal descriptions of nost | ake types were al so
provided. Information on regional variants wthin macrohabitat types,
including their taxonomc evolution in the NYHP classification, is
presented under Cassification Unit #2 bel ow

Criticisms of NYHP' s |acustrine macrohabitat type classification
parall el those of the riverine classification addressed above. Like
criticisns of the latter classification, sone were deened to stem from
m sunder st andi ng of the range of variation wthin each macrohabitat
type (i.e., well beyond that of the "type description” in Reschke,
1990) or the efforts of NYHP in collecting and anal yzi ng i nformation
subsequent to 1990 (see discussion under river classification above).

Data on New York aquatic community EGs (i.e., macrohabitat EGs) have
been col |l ected and nethods for surveying and assessi ng aquati c/

| acustrine comunity EGCs have been applied, docunented and refined
since 1996 to test many of the hypot heses and assunptions nmade in
Reschke (1990) and presented in this docunent. Lacustrine comrunity
EGs in the NYHP database fromthe STL/NAP area nunber 21 (19 from NAP
and 2 from STL). The only STL EGCs are Lake Chanplain (a STL Sunmer -
Stratified Monom ctic Lake) and Perch Lake (a STL Wnter-Stratified
Monom ctic Lake). Data were reviewed from about 210 additional | eads
for biologically significant lake EGs in this area, primrily obtained
fromexpert interviews during 1995-1996 and including many from STL
(see Hunt, 2002a). The sanme aquatic forns are used to describe both
riverine and lacustrine communities at NYHP (Attachnent 4).

2. O her Northeastern U. S. Heritage Prograns.

In community classifications for other NE U.S. state heritage prograns,
the foll ow ng nunber of community types are listed as | ake communities
and, in parentheses, verified as a lacustrine community in our STL
classification: VIHP = 6 (8) (see Attachnent 6), NHHP = 5 (7) (see
Attachment 7), MEHP = 12 (9 to 14) (see Attachnent 8). Like the
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riverine classifications in these three states, the |l acustrine
community classifications were forned through attenpts to correlate the
di stribution of biota with physical environnents and present nostly
macrohabitat types. The generalized | ake types of these three heritage
prograns were also remarkably simlar to those of NYHP, suggesting a
uniformty across NAP Ecoregion, and |like conmunities of the NYHP
classification, types were presuned to span all ecoregions of their
states (Hunt, 2000c; Bryer, 2000). Wile community descriptions for
the other three state heritage prograns are not as detailed as those
for NYHP' s classifications, brief prelimnary descriptions are provided
for VITHP and MEHP

The 1989 VTHP cl assification presents a relatively sinplified division
of 6 generalized |ake communities statew de, corresponding to

macr ohabitat types (Attachnment 6). Two to 3 of these communities are
| ess conmon | ake types, distinguished primarily by unique water

chem stry and dom nant substrate type and corresponding in our STL/NAP
| ake classification to Marl Pond, Tarn Pond, and Bog Lake. VTHP al so
recogni zes three other shallow water aquatic comrunities as part of

ot her community systens. Vernal Pool, a conmmunity that spans the
aquatic/palustrine taxonomc interface and was treated as an aquatic
community in our STL classification, was addressed as a pal ustrine
comunity in the VTHP cl assifications of 1989 (Tenporary Pool) and 1996
(Vernal Wodland Pool). Simlarly, the 1989 VTHP classification lists
Subt erranean Streanf Pool, treated as an aquatic macrohabitat type in
our STL classification, under the Subterranean System Lastly, the
1996 VTHP pal ustrine comunity classification includes Qutwash
Pondshore Community, which has in its description nention of a "pond"

t hought to correspond to the Pine Barrens Vernal Pond of our STL
classification.

NHHP recogni zed 6 | ake communities in their 1992 classification,
simlar to those of VIHP and also including two relatively specialized
| ake types corresponding to our Tarn Pond and Bog Lake (Attachnent 7).
Communi ty descriptions are lacking. Also simlar to VIHP, the 1999
NHHP cl assification lists two types of Vernal Pools (Vernal Floodplain
Pool and Vernal Wodl and Pool) as palustrine comunities.

The 1991 MEHP cl assification may present the nost refined | ake
macrohabitat type classification of NE U.S. heritage prograns outside
of New York, and this classification has many simlarities to that of
NYHP. Maine's classification lists 12 | ake conmunities arrayed into
"ecosystens”, 9 of which correspond to macrohabitat types (Attachnment
8). Three lake communities in this classification were not treated as
macr ohabitat types in our STL classification, including one which we
interpreted as an association (Lacustrine Shall ow Bottom Community) and
two which we treated as palustrine communities and do not address at
all in our aquatic classification (Rush Bed Comunity and Lacustrine
Enmergent Conmunity). The latter two communities were |likely addressed
as part of recent NAP terrestrial classification efforts. ©MEHP | ake
macr ohabitat types are distinguished primarily by 1) water chem stry
(trophy and alkalinity) and 2) light and thermal properties (including
| ake depth, stratification regine and turnover). Like descriptions of
river communities, those for |acustrine nacrohabitat types were
presented as "skeletal"™ in conparison to those for the terrestrial
(non-aquatic) community types in the classification; however, they are
much nore descriptive than those of VIHP and NHHP. Specialized | ake
types presented under community systens other than the |acustrine
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systemin the MEHP classification include 1) Deadwater Comrunity,
classified as a river community but assessed as a | ake comunity in our
STL cl assification equivalent to Fl ow Through Pond, and 2) Vernal Pool
Community, classified as a palustrine conmunity but al so assessed as a
| ake conmunity in our STL classification.

3. Vernmont's Aquatic Cassification Work Group (VT ACAG).

The VT ACWG document (1998), while very detailed at the species
assenbl age |l evel (Classification Unit #5), apparently did not
explicitly focus on or propose a "consolidated" |acustrine macrohabitat
type classification for the state. However, nacrohabitat types in
Ver nont were suggested or can be inferred fromthe docunented

physi ochem cal descriptions associated with the numerous species
assenbl ages presented (see Classification Unit #5 below). Specific

| ake macrohabitat types were suggested as correlated with different
speci es assenbl ages for aquatic macrophytes, nacroinvertebrates, and
fish, nostly cited as being based on the classification framework for
macr ophyt e assenbl ages.

The 4 macrophyte and fish assenbl ages in | akes of Vernont were
correlated with 4 | ake conmunities, apparently representing

macr ohabi tat types distingui shed by el evation, acidic neutralizing
capacity (ANC), water clarity, color, trophy, and phosphorus. Pl ant
and fish assenblages in | akes were correlated with each other (see
Table 1, p. 10-11 of VI ACW5 1998), perhaps in an attenpt to
consolidate habitats for species assenblage into nore holistic

macr ohabi tat types. Numerous nacroi nvertebrate assenbl ages were
correlated with 5 | ake conmunities, apparently representing

macr ohabi t at types distingui shed by ANC, color, trophy, calcium and
pH. The one extra | ake type stems fromthe difference in the nunber of
trophy categories: a 2-parted split of oligotrophic and eutrophic-
nmesot rophic | akes for plants and fish, a 3-parted split of

ol i gotrophi c, nesotrophic and eutrophic | akes for macroinvertebrates.
Two additional specialized | ake nacrohabitat types, Vernal Pool (i.e.,
"tenporary palustrine systens”) and subterranean areas, were thought
likely to support unique aquatic macroinvertebrate assenbl ages.

4. G eat Lakes Basin.

A total of 100 | ake macrohabitat types were derived for the entire
Great Lakes Basin, primarily using renote G S anal yses of four
paraneters: connectivity, |ake surface area, shoreline conplexity, and
hydrol ogic regime (Higgins et al., 1998). Like river macrohabitat
types, the paraneters were stratified into several categories (see p.
52-53 of Higgins et al., 1998), then macrohabitat types were derived
assum ng total independence of the four paraneters, thus producing
numer ous uni que conbi nati ons of the many categories within these
parameters. Wen broken down into drainage units, the follow ng nunber
of | ake macrohabitat types were predicted fromthe New York part of the
Great Lakes Basin: 9 for the St. Lawence/ Chanplain Valley (STL), 39
for the Adirondack Mountain Section (NAP), and 19 for the Tug Hil
Plateau (NAP). Information was readily avail able neither for the
description nor nonencl ature of these types.

Later, the Great Lakes Basin ecoregional planning team presented a
classification apparently of regional macrohabitats during the
portfolio assenbly process (Geat Lakes Basin, 2000). Unlike the river
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cl assification above, which presents several types in the STL drai nage
unit nore specific than our macrohabitat types for STL, the | ake
classification apparently presented units much broader than our
classification for all drainage units of the region, |unping several
macrohabitat types into one. This classification included only 5 | ake
communities for the St. Lawence Drai nage Unit of New York, all of

whi ch occur in STL or NAP, and no additional unique |ake types for the
Eastern Lake Ontario Drainage Unit of New York (Attachment 9). These

| ake types were apparently defined, or at |east characterized by, a mx
of | ocal physiography, connectivity, and fish alliances. One of these
| ake types, Backwater Slough, was treated under our riverine
classification (see above). Only 2 of the remaining four types are
apparently in STL: nanely Oxbow Lakes and Sai nt Law ence Lake Pl ain
Lakes. These two | ake types apparently represent a variable m x of one
narrow y-defined macrohabitat type (i.e., Oxbow Lake), the only type

wi th close correspondence to one of our |ake macrohabitat units (STL
Oxbow Pond) designated for the STL |ake classification, and one much
nore broadl y-defined type (i.e., the Saint Lawence Lake Pl ai n Lakes)
whi ch apparently conbi nes several |ake nacrohabitat types of our STL
classification, spanning a broad range of trophy and stratification
regimes. Simlarly, only two | ake types were designated for the
portion of the Great Lakes Basin within NY NAP. 1) Adirondack Headwat er
Lakes and Lake Qutlets and 2) Adirondack Drai nage Lakes. These both
appear to be very broadl y-defined types which conbi ne several | ake
macrohabitat types in our STL/NAP classification, also spanning a broad
range of trophy and stratification regines.

5. Wdoff's Regional Heritage C assification.

Wdoff's (1986) classification framework for New Engl and incl udes 125

t heoretical |ake types, corresponding closely to our concept of basic

| ake macrohabitat type and based on all possible conbinations of 4
hydrol ogi cal paraneters: alkalinity (4 categories), color (5
categories), stratification (3 categories), and turnover/tenperature (2
categories) (see Attachnent 10 for sanple). Although Wdoff clained
that trophic state was chosen as a taxonom c character for her proposed
classification, she apparently did not "use it as a direct neans of

classification since it is subject to drastic change". Wdoff al so
di sm ssed pH as a factor in the classification, citing that "it is
affected by a nunber of other factors”. Sone of the |ake nacrohabitat

types in our STL classification such as Bog Lake (a dystrophic | ake),
were not explicitly addressed in Wdoff's classification, but mght be

transl atabl e from sone of the conbinations of paraneters. It is also
uncl ear whether or not Wdoff's classification was arrayed into a
hi erarchy anong the four paraneters. |If so, alkalinity appears to be

the primary factor, followed by color then stratification.
D. Ceneral Approach to Choosing Basic Macrohabitat Type Units.

For the STL aquatic community classification, our attenpts to choose
and characterize macrohabitat types followed a three-step approach: 1)
t eam consensus on which units we wanted in the classification, 2)
construction of a key to delineate the taxonom ¢ bounds of these units,
then 3) docunentation of these types as part of a nore detailed
classification description and crosswal k of regional variants. Because
of the focus of our teamis efforts on pre-existing heritage program
classifications, which reportedly differed nuch fromthe approach of
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ot her TNC ecoregion planning efforts, justification is provided for our
choices for river and | ake nacrohabitat types. W sought four major
characteristics for individual macrohabitat type units (part of a

t axonom cal |y conprehensive set, ecologically holistic, practical in
scal e, and representative of reference-|level exanples), as detailed

bel ow.

1. Taxonom cally Conprehensive Set of Units.

As an attenpt at a taxonom cally conprehensive nmacrohabitat type
classification that could theoretically be applied to any ecoregion, we
sought a classification that is conprehensive for all coarsely-defined
freshwater river and | ake macrohabitat types throughout the seven
ecoregi ons of which New York is a part {NAP, STL, G., HAL, LNE, WAP,
NAC}. By doing this, we hoped to capture all the coarsest |evels of
physical differences in river and | ake types in both New York and
Vernont and both STL and NAP. Macrohabitat type units are apportioned
to correspond to all the coarsest |evels of biological classification
(all'iances or higher |evels of biological aggregation), at |east

t hroughout the region. The STL Aquatic Comrunity Team unani nously
agreed that our nacrohabitat type classification is conprehensive for
New York and Vernont STL, as we intentionally allowed enough
flexibility in each type to span a very broad range of physiochem ca
variation (Hunt, 2000Db).

2. Ecologically Holistic Units.

We decided at the beginning of our teamefforts in a "Classification
Vi sion" (Hunt, 2000a) that macrohabitat types and regional

macr ohabitats should be classified as "ecologically holistic units",
intentionally integrating biotic and abiotic patterns. W sought to
derive macrohabitat types fromdirect holistic observations of aquatic
communities in the field by team nmenbers or strongly suspected from
secondary sources, rather than sinply fromthose representing al

t heoretically possible conbinati ons of several physical attributes such
as done in the approach of the Great Lakes Basin classification
(Hggins et al., 1998). Between David, Liz MLean (an assisting
contractor whose aquatic community studies in northern New York were
overseen by David) and several other team cooperators (especially VT
DEC staff), we have probably seen all the proposed nacrohabitat types
inthe field either in New York or Vernont and either in NAP or STL

In general, there is apparently a strong correl ati on between many of

t he physi ochem cal attributes typically used to characterize river and
| ake systens in classifications (VI ACW5 1998; Wdoff, 1986; Mark
Bryer, pers. com), many of which are addressed below. W attenpted to
integrate as many of these correlations as possible into holistic units
rather than treat these attributes as independent as done in the G eat
Lakes Basin classification (Hggins et al., 1998). For exanple, in
rivers, streamgradient is generally strongly positively correl ated
with elevation and streamvelocity while these features are inversely
correlated wth tenperature, substrate fineness, stream depth, and

di stance fromthe streamsource. Simlarly for |akes, surface area is
positively correlated with | ake depth, average tenperature, drainage
area, and connectivity and inversely correlated wth el evation.

Li kew se, there are often strong correl ati ons between nmany wat er

chem stry paraneters: pH, alkalinity, ANC, trophy, transparency,
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di ssol ved oxygen, and color. Wen all these correlations are factored
t oget her, the nunmber of relatively distinct river and | ake macrohabit at
types with substantial and repeatable biological differences are

hypot hesi zed to boil down to apparently only a few types, and these
types are thought to approximate those in the classifications of
heritage programnms in the STL-NAP region.

Hi ggins et al. (1998; p. 80) suggested the option to lunp finer scale
macrohabitat types (e.g., biologically simlar types with m nor
substrate differences) into coarser units, such as the 300 riverine
macrohabitat types in the Great Lakes Basin classification. It is

t hought that these theoretical coarser units of such a classification
can converge into the nore holistic concepts of macrohabitat types
presented rather consistently in the community classifications of
heritage prograns of New York (Reschke, 1990) and nearby states and
chosen for our STL classification. For exanple, a "Rocky Headwat er
Streant macrohabitat type with relatively uniformbiota m ght cover a
range of stream characteristics from high gradi ent/bedrock substrate
streans to medi um gradi ent/cobbl e substrate streans to slight

gradi ent/gravel substrate streans.

Lacki ng a biol ogical basis for abandoning the holistic approach to
river and | ake classifications in the NE U S. that had been in place in
the Heritage Network since 1986 (New Engl and- 1986, VT-1989, NY-1990,
ME-1991, NH 1992), and nodelling our general aquatic conmunity

cl assification approach on the ECS approach to terrestrial community
classification that had been applied to TNC ecoregi onal planning since
at | east 1995, which revol ves around crosswal ki ng of classification
unit nanes and concepts at existing state heritage progranms, the STL
river and | ake macrohabitat type classifications proposed here were
intended to represent a consolidation and next iteration of the
aforenmentioned river and | ake classifications. Fromour teanms

exam nations of the biotic patterns of rivers and |lakes in this region,
the literature and field data apparently affirmthe strength of these
hi storically-used heritage programcl assifications. Despite the
criticismof Jonathan Hi ggins that we were "recreating the wheel" by
our STL classification, fromour perspective, we saw no reason to
"abandon the wheel" that had been created in the 1980s and has been
functioning well as a classification tool for resident aquatic biota.

3. Practical dassification Units.

We sought to derive a total nunber of macrohabitat types practical in
scal e and manageabl e for biodiversity conservation purposes. Standard
aquatic ecol ogy references point out that a continuum of aquatic
macrohabitat types exists, both for rivers and | akes, probably not

unli ke the continuumfor matrix forests and other terrestrial
communities, where each aquatic nmacrohabitat could, as an extrene
exerci se in taxonony, represent its own nacrohabitat type (i.e., in the
"nost finely split" classification). Qur nore conservative
classification takes a standard top-down approach starting with the
coarsest taxonomc splits, then creating units at successively finer
scales until either the nunber of classification units gets
unmanageabl e (i.e., inpractical for heritage prograns to track |arge
nunber of comrunity el enents and/or having types so rare that al
occurrences are deened "significant” and thus neet criteria for being
tracked in conservation databases) or until the biological and
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physi ochem cal differences becone too subtle and fine to warrant
recognition as biologically distinct cormmunity types. The taxonom c
prioritization of various paranmeters in our river and | ake
classification hierarchies which guided our top-down choices for units
is discussed separately below in the river and | ake sections. It is

t hought that the geographic scale and nunber of macrohabitat types
taxonom cally delineated using the holistically assessed approach
outlined above may consequently result in community units nore
practical than those of the Great Lakes Basin classification (H ggins
et al., 1998), especially for river macrohabitat types, which are very
finely split in that classification. Any residual variation not
addressed directly by our river and | ake macrohabitat type
classifications is also addressed separately belowin the river and

| ake sections.

Bal anced with a top-down approach was the bottom up aggregation of
fine-scale units into coarser and coarser taxonomc units, until a
practical nunmber of units was achieved. Species assenbl ages (See
Classification Unit #5) of nultiple taxonom c groups (up to 7 types)
were considered in the STL aquatic community classification, with 3 to
4 types domnant in rivers and 4 to 6 types domnant in | akes. W
foll owed a general approach to seek correl ati ons between speci es
assenbl ages of different taxonom c groups and ascertain, whenever
possi bl e, instances where there are 1) poor spatial correlations and
figure out how to resolve those discrepancies in our classification and
2) strong spatial correlations, which were used to solidify our choice
and designation of community types. Simlar decisions have been
docunented in previous community classifications for the region. For
exanpl e, Wdoff (1986) suggested that "macrophytic vegetation is only
one biotic conponent of |ake conmmunities and should not formthe
overriding basis of a classification"” and notes that "phytoplankton and
zoopl ankton are the predomnant life forns of all |akes". CQur
aggregation of smaller classification units into nacrohabitat types
basically followed a path from speci es assenbl ages i nto ecol ogi ca
associations, then in turn into ecol ogical alliances which were
spatially equated with regional nmacrohabitats, then taxonomc
consolidation of physically simlar regional macrohabitats into

macr ohabitat types. Sone abiotic aquatic comrunities with unusual and
uni que bi ol ogi cal characteristics were recogni zed as distinct or

"speci alized" macrohabitat types. Such comrunities are addressed
separately belowin the river and | ake secti ons.

A review of the general aquatic literature suggests that there are nore
numer ous and nore conpl ex gradi ents anong | ake nmacrohabitat types than
anong river nmacrohabitat types, with the addition of much nore
variation in the third dinmension (depth). 1In general, river
macrohabitat types seemrelatively straight forward, nostly reflecting
size differences along a river network continuum whereas | akes
macrohabitat types differ primarily in their conbination of size, depth
and water chemstry. This translates to a greater nunber of basic | ake
types in our classification of macrohabitat types for NAP and STL (16)
and all of New York State (17) relative to basic river types for these
regions (9) (See Table 2).

4. Units Based on Reference-Level Benchnarks.

We sought macrohabitat types that represent the benchmark condition in
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aquatic communities for physical, chem cal and biol ogical features. W
recogni zed that aquatic communities are generally nore disturbed and

i nfluenced by their | andscape than terrestrial communities, those of
STL not being an exception to this general rule, but that they may
possess a greater capacity for natural recovery. Qur designation of
aquatic community types for STL parallels the approach used in heritage
prograns, at least historically at NYHP, where known or hypot hesi zed
"benchmar k exanpl es" or "reference-level exanples" are used to
represent the state of a community as close as possible to its
unaltered or least-altered condition and other occurrences are assuned
to have altered physiochem cal and especially biol ogical features.

We addressed the separation between a classification factor and a
condition factor for aquatic communities in our "Vision Statenment" for
the STL classification (Hunt, 2000a) and expand on it here in an
attenpt to further clarify our approach. 1In the terrestrial
classification for state heritage prograns and ecoregi onal
classifications, we generally seek to classify and track clinmax or

di sclimax conmunities in good enough condition not to have been altered
substantially fromthe type description (e.g. the "benchmark state",
"inherent state", or "pre-settlenent state"). W took the sane
approach for aquatic communities, as summari zed in our January 2000

Vi sion Statenent:

"in our aquatic comunity approach we seek to classify 'hydrol ogi cal
di sclimax' communities and describe their biota and physical features
by their reference/unaltered state (however difficult this may be
given the long history of severe inpacts to aquatic comunities in
many areas, often even nore so than their associ ated surroundi ng
terrestrial communities). "

Recogni zing the potential for confusion in aquatic conmunity

cl assifications due to ant hropogeni c changes in hydrol ogi cal features,
especially water chem stry paranmeters, as cautioned by Hi ggins (2000a,
2000b) (e.g. conversion of an acidic |ake to an al kaline | ake upon the
overwhel m ng of the natural water chem stry by agricultural fertilizer
i nput), we avoi ded designating macrohabitat types based on di sturbed
exanpl es and descri bing and cl assifying "successional" stages of
aquatic communities. This approach is standard for terrestrial
communities during TNC s ecoregi onal community classification process.
There is much literature to suggest that biotic assenbl ages differ
bet ween di sturbed, successional, and disclimx stages in aquatic
communities. David strongly suggested that for the northern New

Yor k/ Ver nont region (especially NAP, but also including STL) enough
exanpl es of nost river and | ake types still exist close enough to their
i nherent physi ochem cal and biological state that we could infer and
descri be what they m ght have | ooked |ike in pre-settlenent tines

and/ or should or could |look like in nodern tinmes given recent climatic
trends and the potential for natural recovery. For exanple, in the
1996- 1997 " Adi rondack Exenplary Community Project” we sought out,
surveyed and docunented one "best" exanple of each river and | ake
community type in the Adirondack Region. Fromthis project and review
of additional literature, David is convinced that there is a broad
natural /i nherent range of variation of river and | ake macrohabit at
types in this region with different water chem stry, including acidic
to al kaline exanples, oligotrophic to eutrophic exanples, and clear to
turbid exanples and that this range reflects different biologically



35

based macrohabitat types. W tried to be careful to sort out patterns
anong uni npacted versus inpacted rivers and | akes and generally focused
nei ther the macrohabitat type nor regi onal macrohabitat classification
on degraded exanples with altered hydrology and biota. |In fact, the
NYHP cl assification (Reschke, 1990) addresses |evels of historic

i npacts beyond which | akes are considered to be cultural types. W did
not attenpt to include any "cultural™ aquatic macrohabitat types in our
STL aquatic conmmunity cl assification.

Summary and Docunent ati on of Basic Macrohabitat Types.

A conprehensive list of 9 river and 17 | ake macrohabitat types for New
York plus 5 provisional |ake subtypes, as based on the results of our
STL aquatic conmmunity classification efforts and team consensus, is
shown in Table 2. This classification schene is hypothesized to be
conprehensi ve for New York, Vernmont, STL and NAP and t hought to be
applicable to the entire NE U. S. region and perhaps far beyond. Al 9
river types are known to occur in the New York-Vernont portion of STL
whereas only 13 of the 17 | ake types are known to occur in this area,
the other 4 types thought to be absent fromthis area: Salt Pond,
Merom ctic Lake, Acidic Pond, and Acidic DDmctic Lake. The latter
three of 4 | ake types are known from adjacent NAP, |eaving only Salt
Pond as absent fromthe New York-Vernont portions of STL and NAP

conbi ned. However, even that |ake type is likely to be present in the
Quebec portion of STL!

Macr ohabi tat types for our STL classification were derived in |arge
part fromthe aquatic communities standardly used in the NYHP
classification (see the river and | ake sections below). Types are

di stingui shed for easy reference in a diagnostic nmacrohabitat type key
(Key 1). This key is graphically depicted in Figure 1 for rivers and
Figure 2 for lakes. Common river types are schematically presented in
Figure 3. Detailed characterization of river and | ake macrohabitat
types were applied at the regional macrohabitat |evel follow ng a
standard information tenplate (see Classification Unit #2 bel ow).

Ecol ogi cal conmmunities are typically presented in comunity
classification docunents as "type descriptions” (e.g., see NYHP s 1990
classification). Wthout docunented taxonom c¢c bounds, the range of
comunity types is frequently and repeatedly m sinterpreted by
classification users (e.g., see criticisns of the NYHP classification
above). In an effort to pronote conceptual clarity of aquatic

macr ohabi tat types, we docunented quantitative threshol ds between

i ndi vidual units, as well as between groups of simlar units, via a
taxonom ¢ key, then we drafted detail ed community characterizations of
t heir conponent regional macrohabitats. Mst of the quantitative and
gqualitative descriptions used in the river and | ake macrohabitat type
key and macrohabitat characterization docunents were sinply extracted
fromreferences standardly in use at NYHP such as the NYHP state
community classification (Reschke, 1990) and the evol ving NYHP
comunity specifications (Hunt, 1999d; NYHP, 2002), but they also

i ncorporated much other information such as descriptions present in the
aquatic community classifications and frameworks of various state and
regi onal heritage prograns, the Great Lakes Basin, and Vernont's
Aquatic C assification Wrk Goup, as nentioned bel ow.

1. Setting Conmmunity Threshol ds.



36

Ceneral threshol ds between aquatic nmacrohabitat types were used in the
construction of a taxonom c key (Key 1). Quantitative thresholds were
inferred fromreferences, whenever avail able, or hypothesized based on
t he expertise and "best professional judgenent" of our team nmenbers.
The STL Aquatic Community Teamrealized that we probably did not know
enough to precisely set the "absolute best" cut off value between
community types, but we offered our best guess as a prelimnary
attenpt. W deened that it was better to propose prelimnary
guantitative threshol ds between aquatic community types than to have no
guantitative data at all to guide efforts of those trying to assign a
classification unit |abel to individual aquatic community occurrences.
We hoped that by hypot hesi zi ng and docunenting these prelimnary
threshold values for reviewit would 1) provide a good starting point
for further discussions on the conceptualization and refinenent of
aquatic macrohabitat types, and 2) be easier to refine docunented

val ues whenever nore rigorously obtained data becane avail abl e, rather
than starting fromscratch. During our team neetings, we eval uated
sone of the thresholds initially proposed by David and nodified them
whenever there was sufficient justification. W recomended a cl oser
exam nation of these values during the second iteration of the plan and
further attenpts to determ ne whether nore precise thresholds can or
even should be set. Hauer and Lanberti's (1996) Stream Ecol ogy
contains sone especially useful quantitative distinctions between
various river types, as does Lanpert and Somrer's (1997) Li moecol ogy
for |ake types. MEHP's 1991 classification docunent also provides an
abbrevi ated key to the generalized aquatic macrohabitat types which was
hel pful to our efforts and reconciled with our taxonom c key.

Despite Hi ggins' (2000a) criticismof our teamefforts that
guantitative thresholds "should be verified" fromall |akes of region
to do an "adequate" job at classification, it is thought that our
classification approach equal ed or surpassed the efforts of
classification formation for state heritage prograns and TNC s
terrestrial ecoregional teanms of the NE U.S. in terns of "adequacy".

Hi ggins' criticismthat setting thresholds for sone paraneters "is not
a good idea" because conditions in |akes may vary over tinme are al so
addressed here. Qur criteria for taxonom cally delineating aquatic
communities followed standards long in place for all ecol ogical
communities at NYHP; thus, these criticisns are not specific to aquatic
communities alone or to our STL teamefforts alone. Ecol ogical

gradi ents are expected between all ecol ogical communities in the NYHP
classification and have been addressed for nost via "comunity

speci fications” which denote the typical state AND the range of
variation of a community (NYHP, 2002). While docunented EGCs typically
may not span the full expected range of a conmunity type and the
characteristics of one exanple of an aquatic nacrohabitat nay vary over
time within a given range, the specifications provide guidelines for

t hreshol ds based on ecol ogical intuition and extrapol ations from
"verified" know edge that allow variation around a given "average
condition". Surely, nost of the communities of state heritage prograns
of the NE U S. published between 1989 and 1992 have not been
"adequat el y" docunented by the full range of EGs and undoubtedly they
present types that vary to differing degrees around an average state.
At |east for NYHP as of 1995, nmany conmunities in this applied

cl assification had been taxonom cally delineated and initially

descri bed by Reschke (1990) without a single EO docunented (e.g., Tida
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Ri ver, Tidal Creek, Inland Non-Cal careous Lake Shore, Marine Eel grass
Meadow, Cobbl e Shore, Shoreline Qutcrop). The process of comrmunity
classification and threshold devel opnent at NYHP, thought to be fairly
representative for heritage prograns, has been a long, slowiterative
process, which | eaves roomfor inprovenent as nore information becones
avai l able. After 20 years of work devoted to the evaluation and
refinement of the terrestrial community classification at NYHP, it
woul d probably still not neet H ggins' criteria for "adequacy".

Despite this issue, our STL teamdid our best to propose thresholds and
adopt a useable classification, as discussed above.

2. Construction of a Key to Basic Aquatic Macrohabitat Types.

A di chotomous key (Key 1) was useful for explicitly docunmenting the
"taxonom ¢ boundaries" between basic river and | ake macrohabitat types
of the NE U S., characterizing the range of norphol ogical variation in
addition to providing a condensed "type description” of each of these
classification units. This key includes for each macrohabitat type: 1)
guantitative threshol ds between types, 2) typical characteristics, 3)
dom nant, characteristic or indicator biota, 4) a list of potential
regional variants in the NE U S., 5 an official nane, and 6)
recommended or w del y-used synonyns.

To nost easily visualize the "biological breaks"”™ which formthe basis
for the biologically-anchored aquatic nmacrohabitat types in our
classification, we tried to copiously add to the key any diagnostic
bi ol ogi cal features or generalizations which are hypothesized to hold
up broadly across ecoregion and watershed |ines throughout the NE U. S.
Note that in many instances these correspond to coarse-|evel taxonomc
groups (e.g., kingdom or phylumdivision) or functional groups. Finer
t axonom c groups are nore applicable to the designation of specific
(1.e., regional) macrohabitats (see Cassification Unit #2 bel ow)
within each macrohabitat type. W attenpted to design a key that is
relatively "natural”, with the coarsest biological breaks between
macr ohabi tat types suspected to correspond to the earliest couplets and
correlated with the coarsest physical breaks. W also attenpted to
generously quantify characteristics of macrohabitat types that would
reflect our intended "seam ess" classification.

We used the key as a focal point to allow our group to reach consensus
on the names and concepts of both basic macrohabitat types and regi onal
macrohabitats used in the STL aquatic conmmunity classification. The
attached key (Key 1) represents an update to the "Di chotonous Key to
Basi ¢ Aquatic Macrohabitat Types of February 8, 2001", which was
presented as the initial summary of our teamis classification
decisions. The update reflects a few additions in 2002 to expand the
key to all of New York and strengthen the biol ogical and physi cal
correlations. The key contains all 9 river and 17 | ake nmacrohabit at
types listed in Table 2, as well as the 5 additional provisional |ake
subt ypes.

F. STL Riverine Macrohabitat Type C assification.
1. Cassification Synthesis.

The macrohabitat types proposed for the STL river classification (with
consideration also of NAP types and all of NY State) build upon several
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docunented cl assifications. Lacking a river analog to Wdoff's
regional |ake classification framework, the riverine conmunity
classifications of all 4 U S. heritage prograns in the STL and NAP
Ecoregi ons proved to be the best substitute. Correlations with the
Great Lakes Basin classification, which has apparently taken a sonewhat
di fferent approach, were rather rough. Rosgen's (1994) river
classification, representing an international effort, was of sonme help,
but the types are based on river geonorphol ogy and nay only be weakly
correlated with biological differences.

We assessed the various river community classifications for 1) the
presence of each macrohabitat type in STL, 2) our conceptual
under st andi ng of each type, 3) the practicality of the nunber of
classification units, and 4) apparent gaps in the classification needed
to achi eve the desired taxonom c conprehensi veness, at |least for the NE
US area. W then critically evaluated these physiochem cally-

| abel |l ed types for correlations with biota using a conbination of 1)

t he coarsest biological breaks in a top-down prioritization and 2)
simlarities in fine-scale biological associations in a bottomup
aggregation. Standard river texts such as Hauer and Lanberti (1996)
suggest that the coarsest hydrol ogical differences in rivers correspond
to the coarsest biological differences. W thought that the "key"
hydrol ogi cal paraneters that reflect these differences are simlar to
those used in classifications for all 4 state heritage prograns in STL
and NAP including New York and Vernont (see Attachnents 2, 6, 7 and 8),
as presented in detail below in our paraneter hierarchy.

After evaluation of these various aquatic community classifications, it
was deened that heritage program classifications appear to be the nost
fully devel oped riverine macrohabitat type classifications for the

regi on, spanning the broadest range of known types, and are relatively
"grounded” with field data and/ or actual descriptions of associated
biota (i.e., biologically anchored). The 9 proposed river units for
the NE U.S. region thus roughly represent 1) a bottomup integration of
classifications fromall state heritage prograns of STL and NAP from
New Yor k through Mai ne (NYHP, VTHP, NHHP, MEHP), 2) a subsequent
reconciliation of all of these units with the classification approaches
of the Great Lakes Basin and Vernont's Aquatic C assification Wrk
Group, 3) attenpts to reduce biological redundancy in types, and 4)
suppl ementation with m ssing types that apparently have uni que

bi ol ogi cal associ ati ons.

2. Classification Framework: Parameter Hierarchy.

Qur team s discussions of river nmacrohabitat types addressed
correl ati ons between various abiotic paraneters and the geographic
patterns of biotic conposition and structure in rivers of the region.
These di scussions led to a decision as to which abiotic paraneters we
t hought were nost inportant in (i.e., nost correlated with) a

bi ol ogi cal | y-anchored cl assification, as reflected by the hierarchy
presented in the natural taxonom c key to river types (Key 1). The
hi erarchy of abiotic paraneters we suggested for river nmacrohabitat
types of STL, NAP and the general NE U S. region, in order of
inportance, is: 1) salinity, 2) light reginme, 3) water pernmanence, 4)
stream order/ position/size/discharge, 5 substrate texture/slope/
confi nement/ si nuousity/turbul ence, 6) river depth/stratification
reginme, and 7) alkalinity. Many of the paranmeters are partially
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correlated, and thus substantial biological differences are not
expected between all conbinations of variation in paraneters, and not
all conbinations of variation in the 7 sets of paraneters are known
fromthe region or even suspected over | arger geographic areas.
Paraneters 1 and 2 (salinity and light regine) reflect relatively
uncommon river types in the region. The taxonom c delineation of
common river types (Paranmeters 3-6) is relatively straight forward and
reflects size differences along a river continuum R ver macrohabitat
types generally have little variation in the third dinmension (depth),
however very deep types known fromthe region are segregated by
Paraneter 6. Paraneter 7 (alkalinity) was provisionally used only for
very small streamtypes, as alkalinity variation in large river types
was thought to be captured sufficiently by regional nacrohabitats.

3. Sunmary of River Macrohabitat Type Choi ces.

After prioritization of paraneters in the design of our river

macr ohabitat type classification, we sought to create a practical,
conprehensi ve, and seam ess classification. Wile a continuumof river
types exists and each river could theoretically represent its own type,
we eval uated the influence of each paraneter on biota separately, on a
case by case basis, and sought a sinplified division of types, often
resulting in only two categories per paraneter, correlated with
extrenes in a continual gradient of biological conposition and
structure (see Figures 1 and 3). For the first iteration of the STL
aquatic community classification, we reduced riverine macrohabitat type
variation to only 9 types, all of which are represented in STL (see
Table 2). The applied taxonom c discrimnation of these types is
detailed in Key 1 and graphically depicted in Figure 1.

Speci ali zed Ri ver Types.

Both Spring and Deepwater River, proposed as river comunities for the
2002 NYHP cl assification revision, were addressed during our STL team
efforts and recogni zed as distinct macrohabitat types. Spring is
designated as a small scale river community that has uni que biota and
is biologically uniformover a variety of aquatic |andscape settings.

Al t hough small, we decided it was |arge enough to call a nacrohabitat
type. Subterranean Stream another uncommon river type, is often

overl ooked in river classifications but is included here. W discussed
t he possible recognition of "lake outlet"” (a specialized habitat of VT
ACWG, 1998) as a separate nmacrohabitat type, but considered it to be an
ecotonal feature with internediate qualities of riverine and |acustrine
macrohabitats that is best interpreted as a biologically unique variant
of a mcrohabitat type (run) within Marsh Headwater Streans.

Lastly, several estuarine river macrohabitat types are suspected to be
characteristic of the Quebec portion of STL. Although salinity is
included in the paraneter hierarchy for rivers, we did not devel op the
estuarine portion of our taxonom c key, these communities |acking from
t he New Yor k-Vernont portion of STL. Estuarine river types suspected
fromSTL were included in a list of targeted macrohabitats for the STL
aquatic community portfolio (Table 3) as an afterthought. Descriptions
of these types were not devel oped, pending 2nd iteration efforts and

t he invol venment of Quebec ecol ogy staff. Six estuarine river

macr ohabitat types were suggested from Quebec based on our
classification hierarchy, stratified across a salinity and stream si ze
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gradi ent and corresponding to community entities tracked by NYHP. Thus
we hypot hesi zed mari ne, brackish and freshwater types for each of two
stream si ze types: 1) "Tidal Creeks", small creeks of about 1st to 3rd
order, and 2) "Tidal Rivers", large deep rivers. The |latter category
includes the lower St. Lawence River, which may be of stream order 7
or nore, and the associated nmouths of large tributaries, expected to be
of streamorder 4 or nore.

4. Residual Variation.

Much di scussion fromour STL Aquatic Conmmunity Team was hel d about
where to cut off our macrohabitat type classification efforts for
rivers and address the remaining or residual variation inherent within
types via other mechani sns applicable to conservation: nanely
designation of regional macrohabitats or stratification of types in the
STL portfolio selection schene. The two | argest known or suspected
remai ni ng variation in physiochem cal features at the macrohabitat type
scale that could be correlated with differences in biota but not
rationalized sinply by ecoregional variation were: 1) a slightly finer
division of stream size classes, especially |large streans, and 2) an
overarching taxonom c split based on substrate type differences.
Summari es of our team di scussions on these two factors are presented
bel ow.

Stream Si ze. In our macrohabitat type classification, large river types
were defined as spanning a rather broad range of stream size classes,
typically ranging from3rd to 6th order. W recognized two

bi ol ogi cal | y-anchored nmacrohabitat types within this size range,
differing in confinement and correl ated sinuousity, m crohabitat
conposition, flow rate, dissolved oxygen, and substrate texture:
Confined River and Unconfined River. W discussed the taxonom c wei ght
to place on confinenent versus streamorder. |In NYHP's 1990
classification, the two largest riverine communities (Mdreach Stream
and Main Channel Stream) were descri bed based on confi nenent
characteristics, however their names suggest stream order as the
defining feature over confinenent: Mdreach Streamusually referring to
3rd to 4th order streanms, Main Channel Streamusually referring to 5th
to 6th order streans. This dual systemof two paraneters that are
seemngly only weakly correlated has resulted in nuch confusion over
the concepts for these two river types throughout NYHP' s history. Wen
all conbinations of the two factors are considered, four categories are
possi bl e: confined mdreach stream unconfined m dreach stream
confined main channel stream and unconfined main channel stream

For the STL classification, we thought that biological differences were
nost pronounced anong plants, fish and macroi nvertebrates across a
confinement gradient rather than a stream order gradient, thus we
arrived at a Confined R ver/Unconfined River taxonomc split. However
St eve Fi ske suggested that generally macroinvertebrate diversity in
|arge rivers of an ecoregion may be split along an additional gradient
of stream size/order, perhaps paralleling NYHP's original |abels of

"M dreach Streamt and "Miin Channel Streant and the Great Lakes Basin
(2000) | abels of "M dreaches” and "Mainstens”. Biotic differences

bet ween such M dreach Stream and Mai n Channel Stream nacrohabitat types
were thought, at least in STL and NAP, to be possible for

macr oi nvertebrates, but questionable or unknown for plants and fi sh.
Because of the potential inconsistency between the three groups of
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species and the uncertainty of this pattern fromecoregion to
ecoregion, we opted for a conservative classification and deferred
further evaluation of a nore refined STL river classification until the
2nd iteration.

Substrate Type. W al so discussed further evaluation of potential finer
scale taxonomc splits in large river types corresponding to reaches
with different substrate types or crossing different surficial geol ogy
types, such as had been done in the Great Lakes Basin classification
(H ggins et al., 1998; Geat Lakes Basin, 2000). W suspected that 1)
maj or differences in substrate type are already indirectly reflected in
the river classification hierarchy via streanms of different

confinenment, and 2) many of the changes in surficial and especially
bedrock geol ogy indicated on state geol ogy maps may result in only
fine-scale differences in species assenblages. W al so suspected that
fine scale substrate differences may often be highly variabl e even over
short stream reaches, based partially on David s |ong reconnai ssance
transects along several streanms in widely scattered sites throughout
New Yor k, suggesting the presence of nmuch smaller occurrences if
classifications were nore finely split. |[If applied consistently across
all macrohabitat types, further taxonom c separation based on substrate
di fferences could potentially substantially expand the nunber of
macrohabitat type units to a nuch less practical |evel. Because of al

t hese reasons, we opted not to bring fine scale substrate differences
explicitly into the classification. A nore detailed discussion of the
use of substrate characters as portfolio stratification factors and
their relationship to surficial and bedrock geology is presented in
Appendi x 1 of the STL Aquatic Community Portfolio Devel opnent docunent
(Sai nt Lawrence/ Chanplain Valley Aquatic Comrunity Wrking G oup,
2002b) .

Many of the 9 basic river nacrohabitat types differ in their average
substrate conposition, especially at the scale of coarse-textured vs.
fine-textured substrates (e.g., Rocky Headwater Stream vs. Marsh
Headwat er Stream Confined River vs. Unconfined River); however, fine-
scale variability in cal careous vs. acidic substrates and coarse-
textured vs. fine-textured substrate has been observed w thin each of
t hese types over nultiple river transects during field surveys. 1In
addition to this spatial heterogeneity, coarse and fine-textured
substrates may al so be tenporally variable at a |local scale year to
year and season to season, in response to flooding events, siltation,
and the dynam c nature of riffles, runs and pools. Separate
classification units based on fine scale differences in substrate seem
warranted only if a predomnantly different substrate type is uniformy
present over |ong distances, and we seemingly treated this nore on a
case- by-case basis for regional macrohabitats within each ecoregion
Thus, taxonom c splits for river macrohabitats based on substrate

di fferences were often a secondary consequence of designating
ecoregional variants. For exanple, nost NAP vs. STL variants of river
macrohabitat types differ in acidic vs. cal careous bedrock, roughly
correlated with a change in dom nant bedrock types across the
ecor egi onal boundary.

Rosgen Ri ver Types.

Ri ver types classified by Rosgen (1994) were created for purposes other
t han bi ol ogical classification, such as streamrestoration, and based
primarily on factors such as sedinent transport and river
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geonor phol ogy. Seven basic river types were defined by conbinations of
gradient, entrenchnent, w dth/depth ratio, and sinuousity, wth about 6
subt ypes designated for each of the 7 basic types based on bedrock or
substrate type, totalling about 40 river types. The 7 basic river
types of Rosgen resenble our STL classification in nunber of units and
the use of gradient and sinuousity as classification paraneters,

al t hough other features were not explicitly included as part of our STL
classification (e.g., wdth/depth ratio). Subtypes suggest
classification units finer in scale than our nacrohabitat types and may
be nore applicable, in part, to distinctions between regional

macr ohabi tats, as di scussed above under Residual Variation for
Substrate Type.

Wil e biological differences are known between sone of Rosgen's basic
river types, Mark Bryer and David recomrended using this classification
only to further attribute our biologically-anchored macrohabitat types
(Hunt, 2000d; Bryer, 2000). The finer scale physical differences of
Rosgen's classification nay be reflected by only subtle associ ated

bi ol ogi cal differences. W nmade recommendations for the 2nd iteration
of the STL plan to nore closely review Rosgen types to 1) exam ne
correlations with our classification, 2) refine the geonorphol ogi cal
term nol ogy in our nmacrohabitat type descriptions, and 3) provide

gui dance for stratification in site selection where there are nore than
one Rosgen type per regional macrohabitat. W thought that M ke Kline
of VT DEC m ght be useful in helping with this effort.

G STL Lacustrine Macrohabitat Type C assification.
1. Cassification Synthesis

Li ke riverine macrohabitat types, the | ake macrohabitat types proposed
for the STL aquatic community classification (with consideration also
of NAP types and all of New York State) build upon several docunented
classifications. Wdoff's (1986) "theoretical" classification of 125
physi cal | y-defined and presunmably biol ogically-correl ated | ake
macrohabitat types for the New England region was a prime influence in
our |ake classification. W conpared this regional classification with
the classifications of the 4 state heritage prograns of the region.

Qur resulting classification closely resenbles that presented by Myle
and Ellison (1991) in their classification of California |akes.
Correlations with the G eat Lakes Basin classification, which has
apparently taken a sonewhat different approach, are rougher.

Li ke river macrohabitat types, we assessed these various aquatic
community classifications for 1) the presence of macrohabitat types in
STL, 2) our conceptual understandi ng of macrohabitat types, 3) the
practicality of the nunber of classification units, and 4) apparent
gaps in the classification needed to achieve the desired taxonom c
conprehensi veness, at least for the NE U S. area. W then critically
eval uated t hese physiochem cally-1abelled types for correlations with
bi ota using a conbination of the coarsest biological breaks in a top-
down prioritization wwth simlarities in fine-scale biological
associations in a bottomup aggregation. Wdoff (1986) and ot her | ake
ecol ogy references suggest that the coarsest hydrol ogical differences
in | akes correspond to the coarsest biological differences. W thought
that the "key" hydrol ogical paraneters that reflect these differences
are simlar to those used in classifications for all 4 state heritage
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prograns in STL and NAP including New York and Vernont (see Attachnents
2, 6, 7 and 8), as presented below in our paraneter hierarchy.

After evaluation of these various aquatic community classifications, it
was deened that state heritage program classifications appear to be the
nost fully devel oped | ake macrohabitat type classifications, spanning

t he broadest range of known types, and are relatively "grounded” wth
field data and/or actual descriptions of associated biota (i.e.,

"bi ol ogi cally anchored”). The 17 proposed | ake units for the NE U S.
region thus roughly represent 1) a bottomup integration of
classifications fromall state heritage prograns of STL and NAP from
New Yor k t hrough Mai ne (NYHP, VTHP, NHHP, MEHP) into the broader
perspective of Wdoff's regional classification franework, 2) a
subsequent reconciliation of all of these units with the approach of
the G eat Lakes Basin classification, 3) attenpts to reduce biol ogica
redundancy in types, and 4) supplenmentation with m ssing types that
apparently have uni que bi ol ogi cal associ ati ons.

2. Classification Framework: Parameter Hierarchy.

Qur teanm s discussions of |ake macrohabitat types foll owed the sane
approach as river macrohabitat types. W addressed correl ations

bet ween various abiotic paranmeters and the geographic patterns of
biotic conposition and structure in | akes of the region. These

di scussions led to a decision as to which abiotic paraneters we thought
were nost inportant in (i.e., nost correlated with) a biologically-
anchored cl assification, as reflected by the hierarchy presented in the
natural taxonom c key to | ake types (Key 1). The hierarchy of abiotic
paranmeters we suggested for |ake macrohabitat types of STL, NAP and the
general NE U.S. region is simlar to the river nacrohabitat type
hierarchy. |In order of inportance these paraneters are: 1) salinity,

2) light reginme, 3) water permanence, 4) nerom xis, 5) |ake genesis and
connectivity, 6) alkalinity, 7) |lake depth/stratification reginme, 8)
trophic state, and 9) surface area. Qur hierarchy closely resenbl es
that presented by Myle and Ellison (1991) in their classification of
California | akes. Their first division is based on water pernmanence
(which was third in our hierarchy after salinity and Iight reginme) and
i ke our classification they have units for epheneral waters, saline

| akes, dystrophic | akes, oxbow | akes, al pi ne ponds, and al kal i ne | akes.

The derivation of our |ake paraneter hierarchy was chal |l engi ng and
i nvol ved nuch team di scussi ons and sone apparent di sagreenent from
Jonat han Higgins of TNC s G eat Lakes Ofice. Many of the paraneters
are partially correlated, and thus substantial biological differences
are not expected between all conbinations of variation in paraneters,
and not all conbinations of variation in the 9 sets of paraneters are
known fromthe region or even suspected over |arger geographic areas.
For exanple, Wnter-Stratified Monom ctic Lake and Sunmer-Stratified
Monomi ctic Lake (very large | akes) are apparently restricted in New
York to a | ow drai nage network position in areas of cal careous bedrock
and al kaline waters, thus no acidic counterparts of these | ake types
are suspected. Parameter 2 (light reginme) and Paranmeter 4 (nerom xis)
reflect relatively uncommon | ake types in the region. The taxonom c
del i neation of comon | ake types (Paraneters 5-8) reflects differences
al ong a continuum of | ake depth, thermal patterns and water chem stry.
Qur decision to prioritize alkalinity over trophic state was rather
i nvol ved and conpl ex, and the details of our rationalization are
presented below. Simlarly, a discussion of the relative inportance of
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| ake depth and stratification reginme versus surface area, especially in
response to Higgins' (2000a) conment to our group that "to classify

| akes using water chem stry and thermal patterns is often not
necessary", is presented below. \Wiile the relative inportance and even
i nclusion of |ake depth and stratification regine paranmeters in our

| ake classification hierarchy may be debatabl e, as suggested by

Hi ggi ns' (2000a, 2000b) lengthy critique of our choice of
classification paraneters in which he included concerns about 1) the
application of the classification to | akes without field sanpling, 2)
the potential tenmporal variability of paranmeters in one |ake, and 3)
the potential changes in biota over time in response to disturbances in
t hese paraneters, we thought that the classification hierarchy we
presented best reflects the greatest natural biological variation in

| ake types 1) through the use of paranmeters that nost strongly

i nfluence resident biota, as discussed above under our general criteria
for macrohabitat type units, and 2) through the creation of flexibly-
defined physical units that, follow ng standard heritage nethodol ogy
interpretations which allow flexibility in community types, can have
sonme bi ophysical variation within a given range due to di sturbance and
seasonal factors.

Taxonom ¢ | nportance of Al kalinity Versus Trophy.

We debated the relative inportance of trophy (trophic state) versus

al kalinity in influencing the biota of |akes so that we could position
these factors in our classification hierarchy. David's initial

anal yses of | ake data fromthe STL and NAP Ecoregi ons suggested that
trophy and pH are both correl ated roughly, but probably significantly,
inthis region with alkalinity and color. Thus, it seemed that trophy
and pH shoul d be used as a prine factors to segregate at |east sone

| ake types such as dystrophic | akes, which are not explicitly addressed
in Wdoff's (1986) |ake classification. The STL Aquatic Community Team
agreed that trophic state is roughly (but not 100% correlated with

al kalinity. Oher paraneters thought to be strongly correlated with
trophy and al kalinity include color, productivity, nutrient |evels,

[ ight penetration, buffering capacity, and pH The | ake

cl assifications of NYHP and MEHP general |y enphasi ze trophy over

al kalinity, however alkalinity is used as a supplenental classification
vari able to distinguish extrenme | ake types such as Marl Pond (extrenely
al kal i ne) and Bog Lake (extrenely acidic) in both classifications.

NHHP | ake names enphasi ze al kalinity and pH over trophy, apparently
borrowi ng fromthe coarser hierarchical |evels in Wdoff, and VTHP
seens to use a conbination of both paranmeters, with nanes reflecting

al kalinity but descriptions suggesting strong correl ati ons between

al kalinity and trophy.

Upon cl oser exam nation of alkalinity and trophy, there appears to be
sonme variability in their relationship. GCenerally, oligotrophic |akes
are |less al kaline than eutrophic | akes. However, both al kaline and
acidic oligotrophic | akes are known from NY NAP, and both oligotrophic
and eutrophic alkaline | akes are known from Ny STL. Wile David
suspected fromreview of available data that the biota of an al kaline
ol i gotrophic |ake nore closely resenbles that of an acidic oligotrophic
| ake than an al kaline eutrophic |ake, thus suggesting the greater

i nportance of trophic state over alkalinity as a driving variable in
the classification scheme, Susan Warren suggested ot herw se for
vascul ar plants of the region. Trophy is thought to be fairly uniform
within single small to medi umsized | akes, but is known to vary w dely
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in different parts of large to very |large | akes of the region such as
Lake Chanpl ain and Lake George. Were such variation is known, biotic
assenbl age and associ ation distributions are known to correlate with
trophy. Because biotic assenbl age and association distributions and
rel ated species diversity and density are also known to correlate with
al kalinity, and that paraneter was thought by Susan Warren to be nore
uni form t hroughout large |lakes and a nore imting factor for the
presence of biota, its priority over trophy and pH was suggested. CQur
t eam consensus was to adopt Susan's suggestion and prioritize

al kalinity over trophy in the classification schene, but allow for the
possibility to apply variabl e conbinations of the two factors whenever
the biota suggests distinctly different |ake types. David thought that
a switch to alkalinity prioritization over trophy in the NYHP | ake
classification could inprove that classification and reduce sone of the
past confusion of experts associated with applying the 1990 concepts
based primarily on trophy and named accordingly.
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Taxonom ¢ | nportance of Depth/Stratification Versus Surface Area.

Hi ggi ns (2000a) comrented that "to classify | akes using water chem stry
and thermal patterns is often not necessary" and suggested that we had
over| ooked | ake size in our STL classification. Several macrohabitat
types or groups of nacrohabitat types in our classification were
defined by a split based on | ake depth and thernal features because the
STL group consensus was that depth and thermal patterns have a mnuch
stronger influence on biota than size alone (Hunt, 2000b). Lakes with
a hypol i mion and profundal zone support unique entire suites of biota
| acking in shall ower |akes. W thought that "l ake size" al one,
interpreted as "surface area", does not guarantee the presence of these
deepwat er features or unique biota, as sonme very |large | akes are known
to lack these zones and sone very small |akes are known to have them

We considered | ake size to be nostly factored indirectly into our | ake
classification through its correlation with other paraneters such as

| ake depth, however we did account for surface area as a direct factor
|l ower in the classification hierarchy than depth/stratification regine
to explain differences in biota unaccounted for by other paraneters on
a case by case basis for: 1) shallow, unstratified | akes and 2) deep,
stratified | akes. For shallow, unstratified | akes, |arge exanples are
classified as Wnter-Stratified Monom ctic Lake while small exanpl es
are classified as various standard pond types. Simlarly, for deep,
stratified | akes |l arge exanples are classified as Sumrer-Stratified
Monomi cti ¢ Lake, noderate-sized exanples are typically classified as
standard dimctic | ake types, and small exanples nmay sonetinmes be
classified as Merom ctic Lake.

Thus, | ake size seens of secondary inportance to depth and
stratification regine, resulting in perhaps only a few additional
associations and only two additional |ake types not resolved by other
paranmeters (Wnter-Stratified Monom ctic Lake and Sumrer-Stratified
Monomi ctic Lake). Hi ggins's strong enphasis on | ake size in | ake
classifications also seens to be an extrene deviation fromthe

cl assification approaches of Wdoff and state heritage progranms of the
region.

3. Sunmary of Lake Macrohabitat Types Choi ces.

Like for the river macrohabitat type classification, after the
prioritization of paraneters in the design of our |ake nacrohabitat
type classification, we sought to create a practical, conprehensive,
and seanl ess classification. Wdoff (1986) points out that |ike other
types of communities, a continuumof |ake types exists and each | ake
could theoretically represent its owm |ake type (i.e., in the "nost
finely split" classification). W evaluated the influence of each
paranmeter on biota separately, on a case by case basis, and sought a
sinplified division of types, often resulting in only two categories
per paraneters, representing extrenes in a continual gradient of

bi ol ogi cal conposition and structure (see Figure 2). For the first
iteration of the STL aquatic conmmunity classification, we reduced

| acustrine macrohabitat type variation to only 17 types, 13 of which
are represented in STL (see Table 2). The applied taxonom c
discrimnation of these types is detailed in Key 1 and graphically
depicted in Figure 2. The logic in arriving at these specific units is
detail ed bel ow, summari zi ng our team deci sions.
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Bui | di ng Upon Wdoff's O assification.

In fully devel opi ng the STL | ake macrohabitat classification, Wdoff's
(1986) | ake classification was taken three steps further: 1) the nunber
of basic | ake nacrohabitat types (125) was reduced substantially based
on a) correlations between the maj or hydrol ogi cal paraneters and b)
knowl edge of actual exanples in the region rather than using al

t heoreti cal conbi nations, 2) supplenmental |ake nmacrohabitat types
apparently outside the physiochem cal spectrum of those included in her
classification were added, and lastly 3) basic nacrohabitat types were
split into regional macrohabitats (see Cassification Unit #2 bel ow for
nore detail) where there are sufficient known regional differences in

t he bi ot a.

Ecologically Holistic Units: Wen Wdoff's (1986) classification is
applied to New York, NAP, and STL, our anal yses suggested that there
are only 17 basic | ake types (see Table 2 and Key 1) that have
substantial differences in biological conposition fromother types.
Lake types with all conbi nati ons of hydrol ogi cal paraneters presented
in Wdoff may not occur in the NE U S. region and many with slightly
di fferent conbinations of hydrol ogi cal characteristics used as
classification factors may have only subtle biological differences. W
did not wish to elevate the latter |ake types to the |evel of a
separate classification unit, but rather we considered covering
conservation of this variation via the site stratification process
during the STL portfolio assenbly.

Speci al i zed Lake Types:

Three other | ake types (which mght be ternmed "specialized types")
apparently not addressed in Wdoff's (1986) classification were added
to our STL aquatic macrohabitat type classification. Intermttent

| akes such as Vernal Pool are the lacustrine equivalent of Intermttent
Stream and have been recogni zed as aquatic features in the | ake
classification schenes of Northeastern U S. heritage prograns,
Vermont's Aquatic O assification Wrk Goup (1998), and Myl e and
Ellison (1991), the latter for California. Subterranean Lake is the

| acustrine equi val ent of Subterranean Stream and is al so recogni zed as
an aquatic feature by Northeastern U. S. heritage prograns and Vernont's
Aquatic Cassification Wrk Goup (1998). The last of three additional
| ake macrohabitat types which may not have had a pl aceholder in
Wdoff's classification is a very deep |ake with no wi nter
stratification, namely Sunmer-Stratified Monom ctic Lake, represented
in STL by Lake Chanplain and Lake Ontario (the latter peripheral to
western STL).

We suspect several estuarine |acustrine macrohabitat types to be
present in the Quebec portion of STL, but |acking from New York and
Vernmont STL. No information is yet available fromleads and we did not
focus any of our research efforts on Quebec, yet the |andscape setting
in Quebec is correct for these communities. W highly suspect |ake
types simlar to those in NYHP's 1990 estuarine conmunity
classification and the draft 2002 revision to that classification.
Estuarine | akes types of NYHP suspected from Quebec include 1) "Coast al
Salt Pond" and 2) three types of "Tidal Bays": Marine Tidal Bay,
Bracki sh Tidal Bay, and Freshwater Tidal Bay. Coastal Salt Pond is a
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regional variant of the Salt Pond macrohabitat type, perhaps equival ent
to exanples in the North Atlantic Coast (NAC) Ecoregi on of New York
wel | docunmented by NYHP. Tidal Bays are treated as a non-fl ow ng,

pool - dom nated variant of Tidal River in NYHP s 2002 draft update to
the classification. None of these |ake types are listed as known from
STL or described in the STL | ake classification characterization,
pendi ng nore definitive evidence of their existence in the ecoregion,
al though Salt Pond is addressed in the taxonom c key for the region.

Classification Divisions for Alkalinity and Trophy.

We sought to critically evaluate any taxonom c splits in | akes based on
al kalinity or trophy by seeking correlations in biota differences
(i.e., ecological associations) for both ponds and | akes. Two- to few
parted taxonom c splits are used for both alkalinity and trophy in
various | ake classifications. Continual gradients were suspected from
acidic to alkaline lakes in NAP and from eutrophic to oligotrophic

| akes in STL.

Al kalinity: Wiile at | east one | ake classification (e.g., Wdoff, 1986)
has used up to 4 alkalinity categories, we decided as a general rule
that a 2-parted split between acidic and al kaline | akes was nost
appropriate and sinplest to apply. Biota in the regi on appear to be
generally arrayed into characteristic acid-intolerant associations
(dom nating al kaline | akes) and aci d-tol erant associ ati ons (dom nati ng
acidic | akes) (see Classification Unit #5 bel ow).

Trophy: We explored the use of a 2- or 3-parted split for trophy. A 2-
parted split between oligotrophic and eutrophic | akes is used
frequently in standard |imol ogy texts. The best presentation and
description of this split may be in Lanpert and Somer (1997) (see
Attachnent 8). A 3-parted split of trophy into oligo-, nmeso-, and
eutrophic lakes is also cormonly applied to classifications (e.g.,

t hose of NYHP and MEHP). For trophic state, biota are apparently
generally arrayed into characteristic oligotrophic associations

(dom nating oligotrophic | akes) and eutrophic associations (dom nating
eutrophic | akes) (see Cassification Unit #5 below), with nesotrophic

| akes supporting a m xed nosaic of the two association types.
Docunented | ake community EGs and | eads at NYHP suggest that plant
assenbl ages are simlar between nesotrophic and eutrophic variants. W
proposed that the gradient and taxonom c split for | ake macrohabitat
types i s anal ogous to the sonewhat arbitrary conifer-m xed-deci duous
split in the classification of matrix forest types. W thus opted for
a 2-parted split in trophy, but recognized that whether we used a 2- or
3- unit classification, it was perhaps to sone degree arbitrary.

4. Residual Variation.

Hunt (2000b) Qur STL Aquatic Community Team deci ded that there was
little or no residual variation in biota, other than regional variation
addr essed bel ow under regional macrohabitats (C assification Unit #2),
unaccounted for by our macrohabitat type classification. Al though
Jonat han Hi ggi ns (2000b) suggested during his review of our |ake

macr ohabitat type classification that 1) we had overl ooked drai nage
network position in our STL classification, 2) evaluating | ake types

wi t hout the drai nage network position |andscape context is "a big

m st ake", and 3) drainage network position is "critical" to a "robust
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| ake classification" that addresses fish and snail assenbl ages, our
team t hought that this parameter was addressed indirectly via several
aspects of our classification schene and that in a holistic approach
towards | ake macrohabitat type classification that goes beyond the bias
towards fishes and nol | usks, drainage network position is not a strong
factor in determ ning resident and potential biota. A summary of our
team di scussions on this factor is presented bel ow.

Dr ai nage Network Position.

The STL Aquatic Community Team consi dered drai nage network position to
be factored indirectly into our STL | ake macrohabitat type
classification via its correlation with several other paraneters in our
classification hierarchy. 1t shows a rough inverse correlation with

| ake depth and surface area, and it is apparently also indirectly
correlated in the STL region with alkalinity and trophy (Hunt, 2000b).

We interpreted our | ake genesis/connectivity paranmeter, which

di stingui shes | ake types with typical |acustrine biota fromthose with
typical riverine biota, to capture nost drainage network position

i ssues that result directly in substantial differences in resident

bi ota other than those attributable to regional variation and captured
by regi onal macrohabitats in our classification. The separation of
ponds into isolated ponds and "fluvial |akes" for our STL macrohabit at
type classification relates to drai nage network position and al t hough
an apparent departure fromthe aquatic community classifications of
NYHP, VTHP and NHHP, this separation was seen by David as an

i nprovenent to NYHP's fairly broad treatnent of Qi gotrophic Pond and
Eut rophic Pond. MEHP's classification recognizes a "Deadwat er

Communi ty", which we crosswal ked to a fluvial |ake type. The STL
Aquatic Community Team agreed that we needed a category for fluvial

| ake types, that the biota of such | akes may resenbl e nore those of
riverine commnities, and we even debated whether or not to call such
| ake types a mcrohabitat (i.e., a "large pool") of a river
macrohabitat rather than a | ake. W recognized that such connectivity
i ssues alone (e.g., the connection of |akes to rivers) are not the
overriding factors in determning biota: very large lakes in simlar
dr ai nage network positions to fluvial |akes are known instead to have
characteristic lacustrine biota because they have thermal patterns
typical for |akes and |lack the strong influence of flow found in
fluvial |akes.

After fluvial types are separated fromother |ake types in the
classification, and only | akes with characteristic |acustrine biota are
exam ned, biota of |akes in the sane drai nage network position are
known to vary substantially, attributable to differences in other
paranmeters such as | ake depth, alkalinity and trophy. Simlarly, biota
of lakes in different drainage network position but of simlar water
chem stry and thernmal patterns are known to be fairly uniform |If
elevation is interpreted as a conponent of drainage network position,
much of STL has a uniformelevation (relatively low), but it still
contains a mx of |ake types with very small to very |large surface area
and very shallow to very deep depths that vary substantially in biota.

I n anal yzing regional differences in biota, species diversity appears
to be greatest for alkaline aquatic communities, as it is for
terrestrial communities, and although alkalinity is correlated with

| ower drainage network position in STL, the increased species diversity
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inthis area is suspected to be nostly attributable to alkalinity, not
to drai nage network position, at |least for resident nacrophytes and
macroi nvertebrates. Fish and nol |l usks may be responding to different
envi ronnmental features and thus, |ower drainage network position may be
nore responsi ble for increased diversity in these species within STL as
suggested by Higgins (2000b). W interpreted any residual variation in
resident biota within our |ake nacrohabitat type classification due to
ot her drai nage network position factors such as elevation to be
sufficiently captured at our regional nacrohabitat scale for STL

di stingui shing ecoregional variants of various |ake macrohabitat types
characteristic of STL versus NAP (e.g., NAP versus STL Al kaline
Dimctic Lakes, the former being higher in the drainage network with

| oner species diversity, the latter lower in the drainage network with
hi gher species diversity). W thought that the focus on regional
macrohabitats in our STL classification addressed some of the
criticisms of Higgins (2000b).

Drai nage network position has not been an explicit factor in nost state
heritage program cl assifications of the region and we apparently did
not treat it as such here, although it shows many vari abl e correl ations
with other classification factors, as discussed above. A nore detailed
di scussion of the use of drainage network position as a portfolio
stratification factor and its relationship to elevation and aquatic
connectivity is presented in Appendix 1 of the STL Aquatic Comrunity
Portfolio Devel opment docunent (Saint Law ence/ Chanplain Valley Aguatic
Communi ty Working Group, 2002b).
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1. Cassification Unit 2 (Abiotic): REG ONAL MACROHABI TATS
A. I ntroduction.

The second hierarchical level in our abiotic aquatic community
classification is the "macrohabitat” or "regi onal macrohabitat" or
"specific macrohabitat", representing the application of repeating
patterns of regional biophysical variation to basic macrohabitat types
(Cassification Unit #1). The regional aspect of this classification
unit incorporates "ecoregional units" of the National Aquatic
Classification (see Attachnment 1 and Higgins et al., 1998). |Instead of
treating ecoregion units as the highest two |levels of the abiotic
portion of our STL classification, as suggested for the G eat Lakes
Basin (H ggins et al., 1998), we used them as the basis for
constructing regional nmacrohabitats (the 4th hierarchical |evel of the
Nati onal Aquatic C assification). W evaluated the use of two | arge-
scale regional units to apply to macrohabitat types: 1) TNC-designated
ecoregions and 2) nmajor watersheds (i.e., ecological drainage units or
"EDUs") .

As a general rule, we decided upon ecoregion as the regional unit to be
applied to macrohabitat types, hypothesizing the overall variation in
aquatic biota of STL and NAP to be generally greater between ecoregions
t han between maj or watersheds. W made our deci sion based upon
preference given to 1) biotic data over abiotic data, and 2) expected
potential species patterns over observed species patterns. Qur
preference for ecoregion over major watershed mght differ fromthat
bei ng used in macrohabitat classifications for other TNC ecoregi ons,
however, we rationalized our choice with two justifications: 1) we
attenpted a holistic approach to classification (e.g., not biased
towards or restricted to mgratory species, which have geographic

di stributions that may correspond better wi th watershed boundaries),
and 2) we attenpted to capture any variation attributable to watersheds
(the prinme rational for using watershed units) in the conservation
portfolio via target stratification rather than via the classification
schene. Assunptions and hypot heses which fornmed the basis for our
general choice of ecoregion as the primary regional unit fromwhich to
construct regional macrohabitats are presented bel ow

Li ke macrohabitat types, we attenpted to derive an aquatic macrohabitat
classification for STL by building upon the foundation of existing
macrohabitat classifications for the region. The historical status of
such aquatic comunity classifications used during our efforts is also
presented below. Qur classification was based largely on the
extrapol ati on of regional variants from macrohabitat types by anal yzi ng
i ndi vi dual species distributions and borrowing heavily fromthe limted
regi onal physi ochem cal information associated with species assenbl age
descriptions for the STL region, nost of which cone from Vernont's
Aquatic Classification Work G oup (1998) efforts.

B. Hypot heses Supporting Use of Ecoregion as the Primary Regional Unit.

Four maj or assunptions and hypot heses are presented bel ow whi ch support
our general choice of TNC- designated ecoregion as the primary regional
unit in the STL classification (fromwhich to fornul ate regi onal

macr ohabitats) over other regional units such as ecol ogi cal drai nage
units and Qrerni k's aquatic ecoregions. Agquatic ecol ogical alliances
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and associ ated macrohabitats of relatively consistent biotic
conposition and structure are expected to vary fromecoregion to
ecoregion (as hypothesized in the National Vegetation Cassification)
and are hypot hesi zed to be best identified and substantiated by

di scerning patterns in biota distribution.

1. Aquatic Succession, Potential Biota, and Hi storic Biota.

Hypot hesis #1. Disclimax States of Aquatic Communities: Aquatic
communities have long-termseral states paralleling those of

terrestrial communities (e.g., various successional states prior to the
formation of a climax forest type). After cessation of unnatural

di sturbances, aquatic comunities can be thought of as eventually
returning to their "historic disclinmax state"” where they attain a

bi ol ogi cal structure and species conposition characteristic of and
tolerant to the underlying natural hydrol ogic and substrate setting
specific to that community (i.e., the conditions of the conmmunities are
within the environnental tolerance Iimts of its conponent species).
Their "potential disclinmax state" can be thought of as the biol ogical
conposition and structure possible IF all species of the region were
able to freely disperse throughout the community. Because of natural
and unnatural barriers to the mgration of sonme groups of obligate
aquatic taxa that can travel only via water (e.g., fishes and
mol l usks), it may take longer for many aquatic conmunities to reach
this state than their terrestrial counterparts. Plants and ot her

macroi nvertebrates (especially air-di spersed organi sns) are thought to
be able to achieve this state in shorter tinmespans and are thus better
indicators of "potential biota". Because of the isolated nature of
many | akes, it probably takes nmuch | onger for aquatic obligate species
to attain their potential state in |lakes relative to rivers. For
exanple, a river macrohabitat occurrence with a centrally |ocated
waterfall may have a characteristic fish and nol | usk assenbl age present
only below the waterfall but characteristic plant and macroi nvertebrate
assenbl ages throughout (see Figure 4). It is hypothesized that the
characteristic fish and nol |l usk assenbl ages would freely spread

t hroughout the remai nder of the occurrence above the waterfall (because
of tolerance to the community conditions) if they could bypass the
waterfall (e.g., via an artificial canal or a fish |adder, as
exenplified by the Welland Canal in the G eat Lakes system

Hypot hesis #2. Correlation of Mgration Barriers with Macrohabitats:
Barriers to the mgration of fishes and nol I usks which nay have
restricted their dispersal and thus limted their distribution relative
to their full "potential distribution" are occasionally, but not

al ways, associated with the upper I[imts of a specific nmacrohabitat.

For exanple, the upstream boundary of an Unconfined R ver may
correspond to a tall waterfall that represents the downstream boundary
of a Confined River and is associated with a physi ographi c escarpnent.

2. Geol ogical Influences, Underlying Bedrock, and Regional Patterns.

Hypot hesis #3. ELU Correl ation with Ecoregi ons: Because underlying
physi cal features are generally nore consistent within an ecoregion

t han between ecoregions (e.g., see the Ecological Land Unit map for the
New Yor k- Ver nont STL/ NAP regi on produced by TNC ECS, 2002a), it is
expected that the potential disclinmx state of any given nmacrohabit at
type and its associated m crohabitat type conposition will be nuch nore
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conpar abl e between sites throughout an ecoregion (thus nornmally cutting
across mmj or watershed |ines) than throughout a major watershed (which
often cuts across ecoregion lines). A recent conversation with NY
Freshwater Institute staff supports this hypothesis, at |east for
aquatic macrophytes in | akes of northern New York, with macrophyte

di stribution and water chem stry both strongly correlated with
under | yi ng bedrock as well as with each other throughout NY NAP

regardl ess of which of the 4 EDUs of the Adirondacks portion of NAP
these | akes are situated. Halliwell et al. (1999) suggests that fauna,
like flora, are expected to be nore sim |l ar anmong Onerni k' s ecoregi ons
(which resenbl e STL and NAP within New York and Vernont) than between
ecoregions, even for fish (which are the nost nobil e aquatic organi sns
and have the ability to nost quickly travel across ecoregion
boundari es) .

Hypot hesi s #4. Bedrock |Influence on Water Chemi stry and Bi ota: Bedrock
type is suspected to influence biota nost strongly in waters that are
nost shallow. Thus, for riverine communities, this inplies waters that
are closest to the stream source. The water chemi stry and biota in
| arger streans are expected to be less influenced by |ocal underlying
bedrock and nore by the cumul ative influence of bedrock in the
wat er shed upstream Thus, Intermttent Streanms nay be strongly
i nfluenced by bedrock type and consequently display different
ecol ogical alliances and thus macrohabitats in cal careous vs. acidic
settings (e.g., waters over local areas of acidic bedrock in the
ot herwi se cal careous STL Ecoregi on) whereas this nmay not be true of the
much | arger Unconfined Rivers (e.g., which may have | ocal areas flow ng
over acidic bedrock in the otherw se cal careous STL Ecoregion), and
such rivers may need to flow over several mles of a different bedrock
type to change to a different ecological alliance, and thus
macrohabitat, with noticeable differences in biota and water chem stry.
The sane pattern is expected in | akes, with bedrock nost influential
in smaller, shallower |akes.

C. Justification for Choice of Ecoregional Units Applied to STL Aquatic
Community C assification.

1. Potential Biota

The STL Aquatic Community Team agreed to base our choice of a regional
classification unit (ecoregions vs. watersheds) to apply to

macr ohabitat types on potential species patterns (as inferred in part
fromthe conbinati on of observed species patterns and underlying

physi cal features), rather than on observed patterns alone. Thus, our
approach follows the suggestions of Halliwell et al. (1999) for "fish
communities". Sone mgratory species, especially fish, may be
naturally lacking fromareas that they could potentially occupy due to
mgration barriers. Oher species, especially fish, may have becone
unnaturally extirpated fromsuch areas due to overharvest or

di spl acenent by invasive non-native species. Physical barriers exist
within STL that are known to restrict the upstream novenent of fishes
and nol | usks, especially in riverine comunities and especially 1) at
the Principal Fall Line of about 150-foot elevation and 2) at the

STL/ NAP Ecoregion interface, both often in the form of inpassable
waterfalls.
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2. Regional Patterns: Ecoregions vs. Mijor \Witersheds.

Each of the 3 Ecol ogical Drainage Units (EDUs) in the New York-Vernont
portion of STL (Lake Chanplain EDU, St. Lawence EDU, Northeast Lake
Ontario EDU) span portions of both NAP and STL (e.g., see Attachment 12
from TNC- G eat Lakes Regional Ofice, 2000a). An alternatively 4-
parted EDU cl assification has apparently been used by TNC ECS (2002b),
choppi ng the Nort hwest Adirondack EDU out of the St. Law ence EDU.

Under the latter schenme, the Northwest Adirondack EDU spans portions of
both STL and NAP, while the St. Lawence EDU is unique in being the
only EDU entirely within STL

Bedrock type is strongly correlated with ecoregion position. Thus,
many aquatic systens in NAP are known or expected to be acidic, whereas
many aquatic systens in STL are known or expected to be basic (see the
ELU map for STL/NAP; TNC ECS, 2002a). Aquatic ecosystens and
communities within a single EDU that span the NAP-STL ecoregion
boundary (generally larger river types) are expected to change

physi ochem cal characteristics roughly across this boundary. Analyses
of fish species assenbl ages in Vernont support this taxonomc split for
macr ohabitats across the STL/ NAP ecoregi on boundary. This boundary is
reportedly correlated well with both the division between warmat er and
col dwater fish assenbl ages and the boundary between the North Atlantic
Pl ateau and Upl ands vs. the Northeast Hi ghl ands Aquatic Ecoregi ons of
Onerni k (1987) (see VI ACWG, 1998; Halliwell et al., 1999).

Thus, for the second taxonomc split in the abiotic classification of
aquatic communities, we generally chose TNC ecoregi ons rather than EDUs
to derive regional river and | ake macrohabitats, evaluating differences
bet ween EGCs characteristic of STL and NAP nmacrohabitats of the sane
macr ohabitat type based on available information on biotic and physical
features. |If conpelling biotic evidence was not avail able for a given
macrohabitat, we did not opt, for instance, for a nore conpl ex
taxonom c split in macrohabitat types based on uni que conbi nati ons of
and i ndependent treatnent of ecoregion and EDU, thus potentially
doubl i ng the nunber of macrohabitats for STL (e.g., a NAP-St. Law ence
Wat er shed, NAP-Lake Chanpl ain Watershed, STL-St. Law ence Watershed,
STL- Lake Chanpl ain Watershed split for each macrohabitat type).

Recogni zing that for any given macrohabitat type biotic differences

bet ween EDUs apparently increase progressively lower in the drainage
basin, especially for fish and noll usks, we kept the option open to use
wat ershed splits in our macrohabitat classification for the |argest
streamunits (e.g., Unconfined R vers) which contain characteristic
nmol | usks and larger, nore nobile fishes. Using watershed as a
classification unit for smaller streamtypes (e.g., Spring,

Intermttent Stream headwater streanms) or small |ake types (e.g.,
Vernal Pool, Sinkhole Pond, Marl Pond) which may not have a prom nent
fish or nollusk conponent hardly seemwarranted. A classic exanple

whi ch denonstrates this point involves streans associated wth Wallface
and Street Muwuntains in the Adirondacks, situated near the juncture of
3 EDUs (see Figure 5). Intermttent Streans around the circunference
of these summts are expected to be biologically uniformand not differ
anong the 3 different EDUs. Wiile Hggins et al. (1998) noted that
maj or wat ershed divisions often produce different "fish alliances",

t hey suggest using watershed as an attribute of an EQ, rather than as a
separate regional unit. W followed this nodel in our classification,
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community characterization, and portfolio selection process.

At the | owest parts of drai nage basins for the STL Ecoregion are the
St. Lawence R ver, as a Geat Lakes Deepwater River, and Lake

Chanpl ain, as a STL Summer-Stratified Monom ctic Lake. Each of these
aquatic macrohabitats are in only one ecoregion (STL) and only one EDU
and they essentially represent the only EO of their macrohabitat type
in the region. The ecoregion |abel for their macrohabitat type is
based on simlarities to other exanples outside of STL. Thus, the
"Great Lakes" | abel for Great Lakes Deepwater River reflects the
expected simlarity with large rivers upstreamof the St. Law ence

Ri ver such as the Niagara River within the GL Ecoregion. |In contrast,
t he Lake Chanpl ain EO seens uni que, however is closest to the five
Great Lakes, tentatively classified as "Great Lakes Sunmer-Stratified
Monomi cti ¢ Lakes", thus perhaps the choice of a "STL" |abel over a
"Lake Chanplain (EDU)" | abel for the Lake Chanplain EO as a "STL
Summer-Stratified Monom ctic Lake” may be arbitrary.

Because any regional |abel applied to regional macrohabitats should
probably not be interpreted to be "just a label” and should definitely
not inply that all EGCs of that types have to be within that region, it
was generally thought that macrohabitats with an ecoregi on | abel woul d
be nore inclined by users of our classification to be flexibly
interpreted than those designated by an EDU | abel. By designating
ecoregi on types, macrohabitats characteristic of other ecoregions
(e.g., NAP) are allowed to be peripheral to STL, just as macrohabitats
characteristic of the STL Ecoregi on nay be peripheral in nearby
ecoregions (e.g., NAP), as has been well docunented in the terrestri al
community classification approach for NE U S. ecoregions (TNC, 1998).
For exanple, nultiple Alkaline Dimctic Lakes known fromthe Hudson

Ri ver Basin of the SE Adirondacks in NAP which have the three

assenbl ages: 1) Isoetes lacustris neadows, 2) Lake Chanpl ain type

Pot anbget on beds and 3) Lake Chanplain type nollusk assenbl ages are
suspected to resenble simlar lakes in STL and within the Lake

Chanpl ain Basin (i.e., a different ecoregion and a different major

wat ershed). Al t hough we designated such | akes as "STL Al kal i ne
Dimctic Lakes peripheral in NAP', it may be premature or even trivial
to argue whet her we should have alternately called these "Lake
Chanpl ai n Watershed Al kaline Dimctic Lakes peripheral in the Hudson
Ri ver Watershed". As |long as the concept of such macrohabitats is
clear (e.g., via descriptive summaries and characteri zati ons of
comunities), we decided not to put too nmuch enphasis on any
"ecoregional unit |abel”, especially if a given regional macrohabitat
spans nultiple ecoregions and watersheds, just as many terrestrial
community types do.

Wil e the default choice of ecoregions over EDUs as a | abel for
Classification Unit #2 may sonetines be based on a hypot heti cal
potential state, we suggested avoiding the difficult debate as to
whether to tag a macrohabitat/alliance with an ecoregional or EDU | abel
by sinply "down-wei ghting" the inportance of that part of the nane in
the overall STL classification and relying nore heavily on the
conceptual clarity of any macrohabitats via their biophysical
characteristics. W acknow edged that as | ong as we focused forenost
on the biota (ecological alliance), we could eventually theoretically
map the full distribution of an alliance, then conpare its range to
ecoregi on and EDU boundaries to see which of these two regional



56

features, as a "label", provides a closer classification match. This
approach may parallel the ecoregional approach to terrestrial comunity
classification. For exanple, in the NAP Ecoregion terrestrial
community classification, the NAP variant of NYHP' s "Hemnl ock- Northern
Har dwood Forest™ is called "Hem ock-Pi ne-Spruce Forest”, not a "NAP
Hem ock- Nort hern Hardwood Forest”. Thus, in theory, adding alliance
name as a synonymto any "regionally-label"™ macrohabitat may be
sufficient to avoid potential confusion and, in fact, desirable.

D. Current Status of Aquatic Macrohabitat C assifications.

Li ke for the nacrohabitat type classification (Cassification Unit #1
above), simlar classifications relevant to STL (and adjacent parts of
NAP) were examined to construct a regional macrohabitat classification
for the STL Ecoregion. Mich fewer classifications had information that
could be applied directly to the ecoregion, conpared to the nore
general i zed and broad-rangi ng macrohabitat types. The nost useful

cl assifications, discussed below, include those of Vernont's Aquatic
Classification Wrk Goup and the G eat Lakes Basin, with supplenenta
information from NYHP. There is nmuch variation in the taxonom c and
geographic scale of units that resenbl e regional nacrohabitats in these
exi sting classifications.

1. New York Natural Heritage Program

Application of NYHP s 1990 aquatic nacrohabitat type classification
(Reschke, 1990) across New York has been suspected by Carol Reschke,
David Hunt, and New York aquatic experts such as Bob Daniels (cf.
Reschke, 1990) to reveal distinct species assenbl ages and ecol ogi cal

al liances which differ fromecoregion to ecoregion or perhaps, for sone
types, fromnmajor watershed to major watershed. NYHP appears uni que
anong the four NE U.S. heritage prograns considered during our efforts
in having a classification that addresses any regional variation in
basi ¢ aquatic macrohabitat types. 1In the description of sone

macr ohabitat types of NYHP's 1990 classification is nmention of
potential "regional variants”, which have been interpreted by NYHP
ecol ogy staff to correspond to regional nacrohabitats such as those
addressed in our STL classification. For exanple, species of
characteristic fish genera within NYH” s Main Channel Stream are
reported to vary across the 5 major watersheds in New York. These
regional variants were not elevated to the community |evel in the 1990
cl assification because correlations with plants and nmacroi nvertebrates
had not yet been analyzed (cf. Reschke, 1990).

While NYHP's aquatic community classification and approach seens to
have been criticized and di sm ssed by sone (e.g., see Vernont's Aquatic
Cl assification Wrking Goup (1998), in which it was claimed in 1998
that NYHP's 1990 cl assification had "not been tested", and recent
correspondence of NYHP program managers (Edi nger, 2002) with Ceorge
Schul er of TNC s Freshwater Initiative, who clainmed that NYHP' s
classification is "not broken down fine enough"), it is thought that

t he nuances of the classification, especially its evolution and testing
subsequent to 1990, are poorly understood by these critics. The nost
frequent conpl aint probably has been that the classification units are
too broad and do not separate regional variation, or else that regional
variation is not recognized at all. These criticisms were deened to
stemfrom 1) m sunderstanding of NYHP's nulti-tiered classification
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hi erarchy and framework used, 2) enphasis on the nmacrohabitat |evel as
the nost confident unit, and 3) the consideration of a variable range
of bi ol ogical conposition across regions within each macrohabitat type
(i.e., well beyond that of the "type description” in Reschke, 1990).

The units of NYHP' s aquatic conmunity classification, as naned, are
intended to represent aquatic macrohabitat types (Cassification Unit
#1), the 1st level of a nulti-tiered physiochem cal - based hi erarchy,
and be used in a top-down fashion which can be expanded by finer

di visions of the classification, thus producing "regional variants" or
"macrohabitats” (Cassification Unit #2). For exanple, a Rocky
Headwat er Stream (a nmacrohabitat type concept) may be found anywhere on
t he gl obe, yet when further characterized (i.e., nonmenclaturally

prefi xed) as a STL Rocky Headwater Stream the unit becones nuch nore
biotically refined (i.e., with biota of restricted geography). This
two-tiered approach to community classification is no different from
many other comunities in the NYHP cl assification of other ecol ogical
systens such as "diff Conmunity", "Sand Beach", "Cal careous Tal us

Sl ope Wodl and”, "Shrub Swanp", and "Fl oodpl ain Forest” (all gl obal
concepts with only a small subset of regional variants present in New
Yor k) and "Hem ock- Northern Hardwood Forest"™ and "Red Mapl e- Har dwood
Swanp" (both broad-ranging North Tenperate concepts, also with only a
subset of regional variants present in New York). These broadly-
defined terrestrial (non-aquatic) conmunities, which technically range
from"alliances" to "formations" or even "groups"” of the National
Vegetation C assification, have been used in terrestrial ecoregion

cl assifications, where they were made nore explicit by crosswal ki ng
themw th ecoregional variants (i.e., "associations") instead of being
abandoned as "usel ess". The same process is advocated for the
simlarly broadly-defined aquatic conmunities of the NYHP
classification.

Wil e NYHP has historically continued to keep its state classification
at a broadly-defined |level, partially out of practicality and partially
out of the desire to have the classification be conprehensive for

what ever |evel it addresses, ecol ogists have continued to accumul ate
information that allows evaluation of potential finer-scale
classifications (Hunt, 2000b). An update and second edition of NYHP' s
community classification has been underway for 2002 publication, and

i nvol ved David' s exam nation of nmuch raw data for aquatic conmunities
fromwhich to evaluate the 1990 version of riverine and | ake

macr ohabi tat type descriptions. David suggested that there probably
exists up to 7 regional variants of nbst NYHP-designated aquatic

macr ohabitat types (one for each of the 7 ecoregions in New York: STL,
NAP, G., LNE, HAL, WAP, NAC;, i.e., 60 river types statewi de and 70 | ake
types statew de) and proceeded to draft prelimnary descriptions of
biota for many, but not all, of these suspected variants. The proposed
2002 revisions present hypothesi zed descriptions of regional variants
nore detailed than those of the 1990 version; however, these variants
were not yet suggested to be elevated to the | evel of separate
"community elenents" to be tracked. Thus, the taxonom c evol ution of

t he NYHP aquatic conmmunity classification during the 1990s has
apparently paralleled the devel opnment of TNC s National Aquatic
Classification, the latter which canme into being in the latter part of
the 1990s. David proposed | anguage for the 2002 version of NYHP' s
community classification as an update to Reschke's (1990) clains that
the river and | ake classifications were "tentative" and that there was
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a lack of field data to test the classification. He suggested a
continuing effort to review the updated 2002 classification for nore
careful evaluation of any and all proposed regional variants,
especially in conjunction with the evolution of any aquatic comunity
classification revisions for adjacent states (especially those of
heritage programnms), the region, and the nation, and consideration of
the potential, desirability and practicality of elevating these
variants to separate community elenments in the next iteration (3rd
edition) of the classification expected to be published about 2010.

I n support of the novenent of NYHP's classification towards designation
of nore precise repeating and rel atively consi stent regional
macrohabitats, NYHP field forns for aquatic communities (Attachnents 4
and 5) have attenpted to quantify the integrated conposition and
structure of plants and aninals within a macrohabitat at the
association | evel, allow ng evaluation of aquatic comrunities beyond

t he sinple confines of physiocheni cal -based macrohabitats types and
into the real mof biological-based regional variants. Data on New York
aquatic community EGCs have been coll ected and nethods for surveying and
assessing aquatic community EOs as regional macrohabitats have been
appl i ed, docunented and refined since 1996. Field and literature data
have been used at NYHP to test the desirability of recognizing regional
vari ants of macrohabitat types. To date about 100 pl ots and hundreds
to thousands of reconnai ssance observati on points have been sanpl ed
across the state, fromwhich to understand, assess, and hypot hesi ze for
classification any regional variants (see Hunt, 2000e which outlines

bi ol ogi cal and physical paraneters used to describe aquatic conmunity
structure and conposition).

2. Vernmont's Aquatic Cassification Wrk G oup.

Vernmont's Aquatic Cassification Work Group (1998) made nuch progress
on a nmacrohabitat classification for the STL-NAP region and apparently
represented the nost conprehensive attenpt for this area, by far. Sone
regi onal nmacrohabitats in Vernont were suggested and others can be
inferred fromthe docunented physi ochem cal and bi ol ogi cal descriptions
associated with the numerous speci es assenbl ages presented (see
Classification Unit #5 below) and the aggregation of these units into
nore structured and holistic ecol ogical associations and alliances, the
foundati on for delineating regional macrohabitats from basic

macr ohabi tat types.

Ri ver Macrohabitats. Specific riverine nmacrohabitat types and

macr ohabitats were suggested as correlated with different species
assenbl ages for nmacroi nvertebrates and fish, but not for plants (see
Classification Unit #1 above). Sone of the 7 fish assenbl ages and 10
macroi nvertebrate assenblages in rivers were correlated with regiona
macrohabitats essentially of different ecoregions ("nountains” for NAP
vs. "Chanplain Valley" for STL), and nany of these may in fact be best
crosswal ked with a regi onal macrohabitat rather than a nore generalized
macrohabitat type. The relationship between macroinvertebrate and fish
assenbl ages was exam ned (see Table 7, p. 31-32 of VI ACW5 1998), and
while there were nmany correl ati ons suggesting their aggregation into

di screte regional macrohabitats, the two assenbl age cl assifications
were not correlated 1:1. Best correl ated were assenbl ages of high
gradi ent streans, whereas those of |ow gradient streans, which are
somewhat poorly represented in the classification, showed poor
correlations, attributed by VI ACWcto the |limted sanpling in these
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types of streanms relative to high gradient streans. One expl anation
of fered for any general poor correlations between fish and

macr oi nvertebrate assenbl ages at the macrohabitat |evel was that fish
generally exhibit a relatively wide range of environnental tolerances,
with only a few speci es occupyi ng specialized habitats and thus havi ng
alimted distribution in Vernont (VT ACWG 1998, p. 26).

Lake Macrohabitats. Little attenpt seens to have been nmade to

di stinguish regional variants of the 4 to 5 | ake types present in the
VT ACWG (1998) docunent (see Classification Unit #1 above). At best,
these different | ake types, which generally range from oligotrophic

t hrough eutrophic, may partially reflect the regional variation in
broader | ake types (e.g., dimctic |akes), with oligotrophic |akes nore
characteristic of NAP and eutrophic | akes nore characteristic of STL
However, this generalization does not conformwell to our STL

cl assification, which recogni zes ecoregional variants of some of these
| ake macrohabitat types (e.g., NAP and STL variants of Al kaline
Dimctic Lake).

3. Great Lakes Basi n.

The Great Lakes Basin program presented a classification of

macr ohabi tat types and/or macrohabitats for the Great Lakes Basin
portion of New York including parts of STL and NAP. Macrohabitats (or
possi bly macrohabitat types) were designated for three regions in this
area: the St. Lawrence/ Chanplain Valley (STL), the Adirondack Muntain
Section (NAP), and the Tug Hi Il Plateau (NAP). There is probably much
overlap in macrohabitat types (sensu our use of the termfor the STL
classification) anmong the regions, thus what is ternmed "nacrohabitat
type" for these three regions in Higgins et al. (1998) may, in nmany

i nstances, be nore conparable to the "regi onal macrohabitats” of our
STL classification (i.e., macrohabitat types stratified by ecoregion
sections). After docunentation of an aquatic comunity classification
framework, the G eat Lakes Basin ecoregional planning team presented a
nore specific classification of aquatic conmunity targets, apparently
equi val ent to macrohabitats, during the portfolio assenbly process

(G eat Lakes Basin, 2000). The classification included macrohabitats
for the St. Lawence Drainage Unit of New York, entirely situated
within STL and NAP, and for the Eastern Lake Ontario Drainage Unit of
New York, which includes the Tug H Il and Bl ack River Valley and only
part of which occurs in STL and NAP, the remainder in the Geat Lakes
Ecoregion (Attachnments 9 and 13). Detailed information on the
delineation of these types, fromwhich we could have nade better
assessnents as to their status as nmacrohabitats rather than

macr ohabitat types, was not readily avail abl e.

Ri ver Macrohabitats.

Hi ggins et al. (1998, p. 45) suggested the derivation of a detailed
riverine conmmunity classification of macrohabitats for the STL/ NAP
portion of the Great Lakes Basin (which excludes all of Vernmont): 32
for the St. Lawence/ Chanplain Valley (STL), 61 for the Adirondack
Mount ai n Section (NAP), and 41 for the Tug H Il Plateau (NAP). W thout
information readily available for the description or nonencl ature of
these types, it is uncertain if these are macrohabitats or macrohabitat
types. Qur guess was that these may represent a range of 61 to 134

di fferent macrohabitat type or regional macrohabitat units.
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Fromthe Great Lakes Basin portfolio assenbly process (G eat Lakes
Basin, 2000), 8 river nmacrohabitats were superficially described for
the St. Lawrence Drainage Unit of New York, all of which occur in STL
and NAP, and 12 river macrohabitats were described for the Eastern Lake
Ontario Drainage Unit of New York, 8 of which are thought to occur in
STL and NAP (Attachnments 9 and 13). These river types were apparently
defined by, or at |east characterized by, a m x of |ocal physiography,
geol ogy, stream size, connectivity, and fish alliances, evidently with
nor e enphasi s placed on region than on geonor phol ogi cal and

physi ochem cal characteristics. Presuned regional nmacrohabitats of
simlar macrohabitat types in STL and NAP (e.g., 6 headwater streans, 5
m dreaches, and 3 nmainstens) seemto be differentiated by a conbination
of substrate types, surficial geology categories, ecoregion sections
(St. Lawrence Vall ey, Adirondack Muntains, and Tug HIl), and
ecoregions (STL and NAP). The classification apparently presents a m X
of broadly to narrowl y-defined river communities. For STL, this
classification apparently presents macrohabitat-1level classification
units nore numerous, nunbering 12, and at a finer geographic scale than
our river macrohabitats. River types characteristic of NAP are broadly
defined and nunber about 3, only two of which (Black Ri ver Headwaters
and Eastern Tributaries of Black River) appear to be divided finely
enough to break apart units of substantially different stream sizes.
Yet, these two types are much nore geographically restrictive than our
regi onal macrohabitats. Rivers of the Tug Hill are apparently defi ned
at a noderate scal e and nunber 3. Only Backwater Sl ough, designated in
the Geat Lakes Basin 2000 | ake classification, nmay approximate the
scal e of the regional macrohabitats used in our STL classification.

Lake Macrohabitats.

Simlar to river macrohabitats, H ggins et al. (1998) suggested a
detai |l ed macrohabitat classification of 36 to 54 different |acustrine
units for the STL/NAP portion of the Great Lakes Basin: 9 for the St.
Lawr ence/ Chanplain Valley (STL), 36 for the Adirondack Muntain Section
(NAP) and 19 for the Tug Hill Plateau (NAP). W thout information
readily available for the description or nonmenclature of these types,

it is uncertain if these are nmacrohabitats or macrohabitat types.

During the Great Lakes Basin (2000) portfolio assenbly process, unlike
the river community classification which presents macrohabitat-| evel
classification units for STL nore nunerous and nore specific than our
regi onal nmacrohabitats, the classification of |akes in STL apparently
presented units nuch broader than even the macrohabitat types of our
cl assification, lunping several nmacrohabitat types into one (see
Classification Unit #1 above). Lake types designated included 2
characteristic of STL, 2 characteristic of the Adirondack portion of
NAP, and none characteristic of the Tug HlIl. Thus, few regional
macr ohabitats coul d be deci phered fromthis broad cl assification, or
el se even after regional splits between STL and NAP were nmade, many
macr ohabi tat types of our classification were still left |unped
t oget her and unresolved within a given ecoregion. For exanple, "Saint
Lawr ence Lake Pl ain Lakes" m ght include numerous nacrohabitat types
rangi ng from STL Vernal Pool to STL Alkaline Dimctic Lake in our STL
classification; and "Adi rondack Headwat er Lakes and Lake CQutlets" m ght
i nclude Merom ctic Lake, Bog Lake, and many nore in our classification.
Per haps the only | ake type defined narrowly enough to parallel our STL
classification of regional nmacrohabitats in scale is Oxbow Lake,
correspondi ng closely to STL Oxbow Pond.
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4. Other Heritage Prograns.

The aquatic community classifications of heritage prograns for the
three states other than New York within STL and NAP {VTHP (1989, 1996),
NHHP (1992, 1999), and MEHP (1991)} can be perceived as setting the
physi cal framework for a finer scale biological classification. There
is apparently no nmention of regional variants or nacrohabitats to be
potentially taxonomically split fromany of the basic river and | ake
macrohabitat types in these classifications. However, because each of
t hese states span only about two ecoregions, the statew de concepts of
macr ohabi tat types used may approach the regional macrohabitat concept
used in our STL classification.

E. Ceneral Approach to Choosing Regional Macrohabitats.

Qur STL Aquatic Conmunity Team attenpts to choose and characterize
aquatic macrohabitats followed a simlar approach to our efforts for
macrohabitat types: 1) team agreenent on which units we wanted in the
STL aquatic conmunity classification, then 2) docunentation of regional
variants of these types via a detailed classification characterization
and crosswal k. Because 1) nost of the nodels avail able for designating
regi onal macrohabitats in STL were various macrohabitat type franeworks
and 2) local attenpts at a regional nacrohabitat classification were
relatively sparse, justification is provided bel ow for our choices of
regional river and | ake macrohabitats. Despite the many field
scientists know edgeabl e about the STL regi on who contri buted
information to our classification effort (David, Liz MLean and several
t eam cooperators from VT DEC), several STL types had apparently not
been seen or well studied by our team especially in New York where
nost of the aquatic information we reviewed fromthe northern New York
region and nost of the field studies conducted in this area were from
NAP, not STL. Because we did not have a conplete set of biological
data fromwhich to forma conprehensive cl assification of regional
macrohabitats present in or even characteristic of STL, we sonetines
had to resort to hypothesi zing suspected comunity types. Although we
could be fairly certain of the taxonom c conprehensiveness of the
macrohabitat types present in the region, it was challenging to attenpt
a taxonom cal ly conprehensive set of regional nmacrohabitats for STL,
especially due to the uncertainty of the presence of peripheral types
in the ecoregion characteristic of NAP and G. Ecoregi ons.

Qur general approach involved starting with the macrohabitat type
framework (Classification Unit #1) we devel oped, which was intended to
be 1) taxonom cally conprehensive for the New York-Vernont STL area, 2)
ecologically holistic, 3) at a practical geographic scale for
conservation, 4) practical in their total nunmber of units, and 5) based
on benchmark exanpl es, then recognizing evidently biologically distinct
vari ants of the same basic macrohabitat type characteristic of
different ecoregional units (e.g., NAP vs. STL variants) which have
these sane 5 characteristics. Regional macrohabitats were assessed
during the aggregati on process used to derive macrohabitat types.
Simlarly, macrohabitats were partially derived and verified from
aggregation of smaller classification units: species assenbl ages into
ecol ogi cal associations, then in turn into ecol ogical alliances which
were spatially correlated with regi onal macrohabitats. As a genera
rule, biota in the STL-NAP region appear to be generally arrayed into



62

characteristic acid-intolerant associations (e.g., domnating al kaline
| akes and rivers) and acid-tol erant associations (e.g., dom nating
acidic | akes and rivers) (see Cassification Unit #5 below), and were

t hus hel pful in distinguishing characteristic NAP and STL nmacrohabitats
of the same basic nmacrohabitat type. Wen taxononmically split across
ecor egi onal boundaries, the 9 basic river macrohabitat types for the
STL/ NAP regi on expand to 8 regional nmacrohabitats in STL and 9 in NAP
totalling 17 macrohabitats (see Table 1). Simlarly, the 13 basic | ake
macrohabitat types for this region expand to 10 regi onal macrohabitats
in STL and 9 in NAP, totalling 19 macrohabitats.

1. Uni que Types.

Because we used regi onal macrohabitats as the prinme surrogate unit to
conserve aquatic associations and aquatic species, we especially sought
to identify as a unique community type all regional nacrohabitats that
have at | east one uni que association (or correspondi ng species

assenbl age). Such regi onal macrohabitats are presented below in
separate river and | ake sections. The majority of the proposed river
and | ake macrohabitats may not contain a uni que associ ati on, however
they are all known or strongly suspected to differ in their conbination
of association types or, at a finer level, the relative abundance of

di fferent association types.

2. Residual Variation.

While the distillation of regional macrohabitats from nmacrohabit at
types brought our STL aquatic conmmunity classification to a nore finely
resol ved taxonom c scale for both biological and physi ochem cal
features, it was suspected that sonme types of residual biological and
especi ally physical variation were |eft unresolved for these

macr ohabitats, especially for rivers. W sought to address such finer
scal e variation inherent within types not captured by the STL

macr ohabitat classification or nore relevant to the mcrohabitat scale
(Cassification Unit #3 below) via the stratification schene for

formul ating a portfolio of inportant aquatic community sites (see Saint
Law ence/ Chanpl ain Vall ey Aquatic Conmmunity Working G oup, 2002b).

Li ke macrohabitat types, much discussion was hel d about where to
taxonom cally cut off our macrohabitat classification efforts (see
Classification Unit #1 above). Any known or suspected remnai ning

unr esol ved physical variation in macrohabitats that we thought could
potentially be correlated with biological variation broad enough to
warrant recognition of additional macrohabitats was essentially limted
to two factors for regional river macrohabitats: 1) a slightly finer
division of stream size classes, especially for large streans, and 2)
an overarching taxonomc split based on substrate type differences.
These issues were discussed in detail under Cassification Unit #1
above and are not repeated here. No substantial residual biological
variation in regional |ake nmacrohabitats was suggested; however, the
sane issues raised by Hi ggins (2000b) discussed under C assification
Unit #1 above (e.g., drainage network position) nay apply to regional

| ake macrohabitats of STL. Perhaps the biggest issue we di scussed
regardi ng residual variation in regional macrohabitats was where to cut
off "regional variation" within a single macrohabitat type in our
classification efforts (see bel ow).

| ntra- Ecoregi on Variation Wthin Basic Macrohabitat Type.
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Wiile patterns for terrestrial conmunities suggest sone mnor biotic

di ff erences anong exanpl es of one ecol ogi cal association type across

di fferent ecoregion subsections, in the terrestrial community
classifications for the NE U.S. region we commonly recogni zed types
with a 1-to-1 range correlation with ecoregions (e.g., a STL
association of a broad ranging terrestrial alliance). W generally
followed this nodel for river and | ake types of STL (i.e., at nobst one
regi onal nacrohabitat per ecoregion for each macrohabitat type) but
applied it on a case-by-case basis upon careful consideration of biotic
and/ or physi ochem cal data, not blindly. For nost regional
macrohabitats characteristic of STL, biological variation across New
Yor k- Vernont STL is thought to be relatively mnor, especially for
resident biota, perhaps with a few exceptions noted in Appendices 1 and
2. However, the possibly nore broad ranging NAP community types
peripheral in STL (which may span Tug Hill to the Adirondack Mountains
to the Green Mountains to the Wiite Mountains to Maine) are suspected
to be nore biologically variable than STL types, potentially including
typi cal NAP variants versus Boreal Low and variants and variants of
different major drainage units. Despite this variation, at nost only
one NAP variant of each macrohabitat type has been suggested in our

regi onal macrohabitat classification for STL at this time follow ng the
terrestrial community nodel, pending nore definitive evidence of
substantial and consistent biological variation across this range.

Sonme patterns in intra-ecoregion variation in aquatic regional
macrohabitats that energed WTHI N the New Yor k-Vernont area are
potentially different biota between exanples from Tug Hi Il and the rest
of New York-Vernont NAP, as well as between exanples fromthe upper
Saint Lawence Valley and the Chanplain Valley (Hunt, 2000c, Bryer,
2000). These are tough conparisons and we did our best, with the help
of sonme of our species experts, to reach a prelimnary consensus. The

assessment of NAP characteristic macrohabitats on the Tug Hi Il has
general ly been conplicated. David suggested at terrestrial comunity
crosswal k neetings for NAP that Tug Hi Il may be an "anomal y" within

NAP, with many HAL-like community types (e.g., shale gorges) absent
fromthe rest of NAP. David' s suspicions are that the aquatic
macrohabitats of the Tug H Il may resenble HAL conmunities, but our
team s know edge of HAL aquatic conmunities was sonewhat limted at the
time. A recomendation for the 2nd iteration of the STL plan was to
expl ore any such potential "intra-ecoregion differences" in regional
macrohabitats in nore detail, especially for NAP characteristic types.

F. Summary and Docunentation of Regional Macrohabitats.

Alist of 18 river and 14 | ake regi onal macrohabitats known or strongly
suspected fromthe New York-Vernont portion of STL, as based on the
results of our STL aquatic comrunity classification efforts, is shown
in Table 4. In an effort to pronote conceptual clarity of regional
aquatic macrohabitats, we provided a detailed characterization of each
one including a "type description” (see below). Because 1) the

bi ol ogi cal and physi cal conti nuuns between NAP and STL variants of one
macr ohabitat type are even nore subtle than the gradi ents between

di fferent macrohabitat types, 2) even the distinctions between the
"typical state" of these regional variants are not yet well
establ i shed, and 3) nuch quantitative and even basic infornmation of
regi onal macrohabitats were | acking, we did not attenpt to designate
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any threshol ds between regi onal nmacrohabitats or construct a
correspondi ng taxonom ¢ key, as done for macrohabitat types. The nost
useful classifications for deriving regional macrohabitats of rivers
and | akes in STL, as discussed bel ow, include those of Vernmont's
Agquatic Cl assification Wrk Goup and the G eat Lakes Basin, with nuch
suppl emrental information avail able from NYHP surveys and dat abases.

1. Community Characterization

Detailed informati on on each river and | ake macrohabitat in our STL
aquatic community classification is presented in a 36-page docunent for
rivers (Appendix 1) and a 27-page docunent for |akes (Appendix 2).
These docunents represent updates to two nacrohabitat classification
docunents initially presented as sumaries of our STL Aquatic Comunity
Team deci sions for macrohabitat units: one for rivers entitled "Saint
Lawr ence/ Chanpl ain Val | ey Ecoregi on (STL). Known or Suspected, Extant
or Extirpated Riverine Macrohabitats/Alliances; July 7, 2000" and one
for lakes entitled "Saint Law ence/ Chanplain Valley Ecoregion (STL).
Known or Suspected, Extant or Extirpated Lacustrine Macrohabitats/

Al |l i ances; February 23, 2001"

W attenpted to generously describe regional macrohabitats and provide
prelimnary quantitative characteristics which would hopefully be

di agnostic between rel ated nacrohabitats and groups of macrohabitats to
reflect our intended "seam ess” classification. The format and content
we sought for creating regional river and | ake macrohabit at
descriptions are sumrari zed in an aquatic macrohabitat "tenpl ate”
(Appendi x 5). General information is presented for each regional

macr ohabitat on a fact sheet of one to few pages that includes a
proposed macr ohabitat name, synonyny and affinities with other

macr ohabi t at and macrohabitat type cl assifications, synonyny with a
proposed ecol ogical alliance, a basic description broken down by

vari ous physiochem cal features of the macrohabitat and bi ol ogi cal
features of the corresponding alliance, m crohabitat conposition,
ecol ogi cal associ ation and speci es assenbl age conposition, potenti al
prime sources of residual rangew de physical and biol ogical variation,
di stribution by state and ecoregi on, selected known New York and

Ver mont exanpl es, and associ ated reference sources. Different sets of
paraneters are used to distinguish the basic hydrol ogi cal descriptions
of river and | ake macrohabitats (see river and | ake sections bel ow for
nmore detail). Oher paraneters shared in the descriptions of river and
| ake macrohabitats include community size/scale, watershed size,

| andscape setting, ELU signature, and general biota characteristics
(such as dom nant and characteristic species). For sone nacrohabitats,
specific descriptions of mcrohabitats are provided.

G STL R ver Macrohabitat d assification.
1. Cassification Synthesis.

The regi onal macrohabitats proposed for the STL river classification
bui |l d upon several docunented classifications. W evaluated various
classifications for the appropriate taxonom c and geographic scal es of
units: corresponding to various macrohabitat types, w th geographic
ranges appropriate to STL, and with biol ogical correlations suggestive
of a regional variant. The nost useful classifications include those
of Vernmont's Aquatic Cassification Work G oup and the G eat Lakes
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Basin, with supplenental information from NYHP surveys and dat abases.
The 25 regional river macrohabitats of the STL classification represent
1) the application of regional units to our nacrohabitat type
framewor k, then matched with evident biological differences to
recogni ze distinct regional variants (e.g., NAP vs. STL variants), 2) a
subsequent reconciliation of all of these units with the classification
approaches of the Geat Lakes Basin and Vernont's Aquatic
Classification Wrk Goup, and 3) attenpts to reduce any bi ol ogi cal
redundancy in types.
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In general, river types of the G eat Lakes Basin (2000) classification
represent units which 1) lunp streans of nmultiple simlar macrohabitat
types, but 2) are nmuch nore geographically restrictive than our

regi onal nmacrohabitats, thus apparently placing much nore enphasis on
regi on than on geonor phol ogi cal and physi ochem cal characteristics.

For exanple, the 12 river nacrohabitats designated for STL in this
classification represent only a fair approximation of the appropriate
scal e for regional macrohabitats sought by our team and appear sonewhat
too fine in scale (e.g., 2 types apparently restricted to part of one
stream the Black River). They were thought to conme closest to the
results of the stratification reginme we used for our nacrohabitat units
in the STL portfolio, stratifying regional macrohabitats by ecoregion
subsection. Reconciliation of all GL river types designated in the
Great Lakes Basin (2000) classification with our STL classification is
recommended for the second iteration of the STL pl an.

2. Sunmmary of River Macrohabitat Choices.

When the 9 basic riverine nmacrohabitat types of the NE U S. are roughly
di vi ded across STL and the two adj acent ecoregions (NAP and G) that
are likely to have characteristic exanples peripherally represented in
STL, these macrohabitat types translate to about 16 regional river

macr ohabi tats known or strongly suspected fromthe STL ecoregion, and 9
addi ti onal ones potentially peripheral within STL, totalling 25

regi onal macrohabitats, as listed in our proposed classification (Table
1). A total of 23 of these river macrohabitats were targeted for the
STL portfolio (see Table 3) and descriptions were devel oped for 18

macr ohabitats nost certain from STL (Table 4; Appendix 1).

Speci ali zed River Types. For nobst of the comon river macrohabitat
types, we generally recogni zed uni que regional variants for each of

STL, NAP and GL.. W al so suggested the presence in STL of sone rather
speci alized river macrohabitats suspected to be of limted

di stribution, dependent upon the existence of |ocalized features such
as geology or water chem stry conditions. Exanples of such
macrohabitats potentially within STL include two Intermttent Stream
types characteristic of NAP (acidic and cal careous variants).
Intermttent Streanms characteristic of STL are suspected to be nostly
cal careous, and a unique acidic type was not known. However, we were
not sure if exanples in the few reported acidic pine barrens of STL may
be best treated as a unique acidic STL type or peripheral exanples of
the nore w despread acidic NAP or even LNE types. Such an acidic STL
type was not designated, pending field verification of its existence.
The G eat Lakes Deepwater River represents a macrohabitat type present
in STL that may be uniquely characteristic within the NE U S. region to
the GL Ecoregion, especially because of its |ow drai nage network
position, discharge, and depth.

Uni que River Features. W attenpted to identify species assenbl ages
with a "*" in the riverine macrohabitat-alliance classification
docunent (Appendix 1) that nmay occur in only one associated
macrohabitat. Fromour prelimnary estinates these correspond to 9
(i.e, about 35% of the 25 specific riverine macrohabitats known,
suspected or potential from STL and include types characteristic of the
STL and GL Ecoregions (STL Rocky Headwater Stream STL Marsh Headwat er
Stream STL Unconfined River, G. Deepwater River) as well as NAP (two
NAP Intermttent Streamtypes, NAP Rocky Headwater Stream NAP Marsh
Headwat er Stream NAP Backwat er Sl ough, NAP Subterranean Stream
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3. Community Characterization

I nformati on on each regional river macrohabitat in our STL aquatic
community classification is presented in Appendix 1. The format and
content for information is explained in an attached "aquatic
macrohabitat tenplate" (Appendix 5). Hydrological information geared
towards river nmacrohabitats, as outlined in the river section of the
tenplate, is presented for water permanence, stream position,

di scharge, tenperature, substrate/water alkalinity, substrate texture,
sedi ment transport regine, flow velocity, gradient, confinenment, and
nutrient source.

Detailed informati on was conpiled for many of the proposed river
macrohabitats in our classification, including all of those
characteristic of STL. Once ELU maps and wat ershed characterizations
wer e di splayed for STL (TNC-ECS, 2002a) and the STL Aquatic Comrunity
Team had a chance to review them peripheral community types
characteristic of adjacent ecoregions were nore strongly suspected to
be present in STL. W had tine early in our teamefforts to devel op
detail ed descriptions of all or nost of the river macrohabitats
characteristic of NAP. Detailed descriptions for nost river

macr ohabitats characteristic of G were not devel oped, other than G.
Deepwat er River for the St. Lawence River, because a potential split
between GL and STL types did not start to appear until 1) we reviewed
maps produced by TNC ECS, 2) subsequent anal yses suggested sone
characteristic physical differences (e.g. in ELUs) between these
ecoregions and 3) a reexam nation of the biol ogical patterns,
especially for fish, in these areas of different physical settings
suggested that biological differences could potentially warrant
recognition of separate river types. W struggled with how to address
in our classification the general pattern of increased fish and nol | usk
diversity in rivers towards the western part of STL, follow ng the

hi stori ¢ zoogeography patterns nentioned by Ri ch Langdon. W
considered two options: 1) one STL type with broad variation and 2) two
different STL and GL types. Mention of nost G river macrohabitats in
the characterization docunent is very prelimnary, with just the nanme
of a type or a skeletal description provided for now. Expansion of

t hese types and conplete reconciliation with the G eat Lakes Basin
classification is left until the next iteration of the STL plan and/or
Great Lakes ecoregional planning efforts. Lastly, detailed devel opnent
of Acadi an estuarine river nacrohabitats known or suspected from Quebec
wer e not devel oped, as these types are absent from New York and
Vernmont. However, we did |ist themas provisional in the
characterizati on docunent, to be expanded during the second iteration
of the STL plan when Quebec ecol ogists will hopefully be involved in
revi ew of our classification.

H. STL Lake Macrohabitat C assification.
1. Cassification Synthesis.

The regi onal macrohabitats proposed for the STL | ake cl assification
bui |l d upon several docunented classifications. Like the river
classification, we evaluated classifications for the appropriate

t axonom ¢ and geographic scales of units: corresponding to various

macr ohabi tat types, wth geographic ranges appropriate to STL, and with
bi ol ogi cal correl ati ons suggestive of a regional variant. Wile the



68

existing classifications of Vernont's Aquatic C assification Wrk G oup
and the G eat Lakes Basin were useful at the macrohabitat |evel, our
classification was formed primarily from application of regional units
to our macrohabitat type framework, to distinguish biologically
distinct variants of the sane basic nacrohabitat type characteristic of
different ecoregional units (e.g., NAP vs. STL variants). Wdoff's
(1986) | ake classification did not address the stratification of

physi cal | ake types across ecoregional units of any kind, although to
sone degree trophy and alkalinity differences reflect regional

vari ati on between STL and NAP, as previously discussed (see
Classification Unit #1 above). Few or no suggestions of regional
variation in | ake types between STL and NAP were made in the
classifications of the G eat Lakes Basin and VI ACWac Thus, we relied
primarily on our initial analyses of raw field data, especially from
NYHP, to seek out biologically distinct regional variants.

2. Sunmmary of Lake Macrohabitat Choices.

When the 16 | acustrine macrohabitat types known fromthe New Yor k-
Vernont STL and NAP regi on are roughly divided across STL and the two
adj acent ecoregions (NAP and G.) that are likely to have characteristic
exanpl es peripherally represented in STL, these macrohabitat types
translate to about 14 regional |ake macrohabitats known or strongly
suspected fromthe STL ecoregion, and 11 additional ones potentially
peripheral within STL, totalling 25 regi onal macrohabitats, as listed
in our proposed classification (Table 1). A total of 18 of these | ake
macrohabitats were targeted for the STL portfolio (see Table 3), and
descriptions were devel oped for the 14 macrohabitats nost certain from
STL (Tabl e 4; Appendi x 2).

Speci al i zed Lake Types.

Li ke river macrohabitats, for nost of the comon | ake nacrohabit at
types, we generally recogni zed uni que regional variants for each of
STL, NAP and GL.. W al so suggested the presence in STL of sone rather
speci ali zed | ake macrohabitat types suspected to be of limted

di stribution, dependent upon the existence of |ocalized features such
as surficial geology or water chem stry conditions. Unique | ake types
in STL are associated with marl, karst topography, acidic peatl ands,
and acidic pine barrens.

There may be nore | ake nmacrohabitat types present in STL uni quely
characteristic of only one ecoregion than river types because of our
met hods for taxonom c delineation of |ake nmacrohabitat types, which
general ly address nore specific water chem stry paraneters for | akes
than for rivers. Alkalinity, used as a prinme distinguishing factor in
our | ake macrohabitat type classification for STL, shows strong
correlations with ecoregion anong STL and NAP. Thus, the presence in
STL of Sinkhole Pond and Marl Pond, not expected from NAP, can be
attributed to cal careous and marl substrates characteristic of the STL
ecoregion. Sunmer-Stratified Monom ctic Lake, a rare | ake type
characterized by |large depth, |large surface area, and its unfrozen
state throughout wi nter, appears unique to the NE U.S. region within
the STL and G.L Ecoregions. The STL variant is represented by Lake
Chanpl ai n. G eat Lakes Deepwater Comrunity of NYHP' s classification
(Reschke, 1990) was considered in our STL classification as the G
variant of Summer-Stratified Monom ctic Lake, and Lake Ontari o has been
mapped by NYHP as an exanpl e extending northeast into the western
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fringe of STL al ong the upper Saint Lawence River to slightly
downst ream of the Chi ppewa Bay area.

O her uni que types peripheral in STL and without a unique STL vari ant
desi gnat ed i ncl ude Bog Lake, characteristic of NAP, and Pine Barrens
Vernal Pond, characteristic perhaps of LNE. W did not know of any
Merom ctic Lakes in STL, although Susan Warren suspected that there may
be one or nore exanples with a phosphorous gradi ent present in the
Vernont part of STL. |If this macrohabitat type is present in STL, it
is uncertain if we would classify it as a peripheral exanple of the NAP
variant, or designate a new variant for it.

Uni que Lake Features. W attenpted to identify species assenbl ages with
a "*" in the lacustrine macrohabitat-alliance classification docunent
(Appendi x 2) that may occur in only one associated nacrohabitat. From
our prelimnary estimates these correspond to 12 (i.e, about 50% of
the 25 specific lacustrine macrohabitats known, suspected or potenti al
from STL. These include types present in STL that are characteristic
of STL or GL Ecoregions (STL Subterranean Lake, STL Vernal Pool, G
Marl Pond, GL Salt Pond, STL Sunmer-Stratified Monom ctic Lake, and G
Summer-Stratified Monom ctic Lake).

3. Community Characterization

| nfformati on on each regional |ake macrohabitat in our STL aquatic
community classification is presented in Appendix 2. The format and
content for information is explained in an attached "aquatic
macrohabitat tenplate" (Appendix 5). Hydrological information geared
towards | ake macrohabitats, as outlined in the | ake section of the
tenplate, is presented for water permanence, depth-surface

ar ea/ nor phonetry, turnover/tenperature regi ne, water/substrate
acidity/alkalinity, trophy/productivity, and substrate texture.

Detailed informati on was conpiled for many of the proposed | ake
macrohabitats in our classification, including all of those
characteristic of STL. Like for river macrohabitats, once ELU maps and
wat er shed characterizati ons were displayed for STL (TNC-ECS, 2002a) and
the STL Aquatic Community Team had a chance to review them periphera
community types characteristic of adjacent ecoregions were nore
strongly suspected to be present in STL. Sonme of these types are
presented via only a condensed summary at the end of the comunity
characterizati on docunent (Appendix 2). Mny of the revisions to the
community descriptions fromearlier drafts of this docunment are for
such peripheral community types. W did have tinme early in our efforts
to develop prelimnary descriptions of all or nost |ake types
characteristic of NAP, but ran out of time for detail ed descriptions of
t hose types not known or suspected from STL such as Tarn Pond.

Li ke river macrohabitats, detailed descriptions for nost |ake
macrohabitats characteristic of GL were not devel oped because a
potential split between G.L and STL types did not start to appear until
1) we reviewed nmaps produced by TNC ECS, 2) subsequent anal yses
suggested sone characteristic physical differences (e.g. for ELUs)

bet ween these ecoregions and 3) a reexam nation of the biological
patterns, especially for fish, in these areas of different physical
settings suggested that biological differences could potentially
warrant recognition of separate | ake types. Like river macrohabitats,
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we struggled with how to address in our classification the general
pattern of increased fish and nollusk diversity in | akes towards the
western part of STL and consi dered whether or not to lunp or split
potential STL and G. types. Mention of the only two G variants of
common | ake nmacrohabitat types suspected from STL (Oxbow Pond, Verna
Pond) in the characterization docunent (Appendix 2) is very
prelimnary, with just the nane of the type provided for now and the
type targeted for the STL aquatic community portfolio. These two types
wer e based on know edge of the appropriate topographic setting for
these aquatic features in a region with ELUs characteristic of the G
Ecoregion. The presence of G. | ake types in STL was even nore
uncertain than for GL river types based on the limted biol ogical
informati on we had avail abl e for conparative anal yses. For other
common | ake types such as Al kaline Pond and Al kaline Dimctic Lake, it
remai ns uncertain whether both STL and GL variants or only a STL
variant are present in STL, especially in the western part of STL with
ELUs characteristic of GL in the Black River Valley and Lake Ontario
Lake Plain. Expansion of the description of the two suspected comon
G | ake types in our classification, potential addition of other conmon
G types, and conplete reconciliation with the Geat Lakes Basin (2000)
classification is left until the next iteration of the STL plan and/or
Great Lakes ecoregional planning efforts.

Lastly, characterization of Acadian estuarine | ake types (Tidal Bays
and Salt Pond nacrohabitats) suspected from Quebec were not devel oped,
as these types are absent fromthe New York and Vernont portion of STL.
W listed themas provisional in the characterization docunent,
pendi ng verification of their presence in STL during the second
iteration of the STL plan when Quebec ecol ogists will hopefully be
involved in the review of our classification.
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I11. Cassification Unit 3 (Abiotic): M CROHABI TAT TYPES
A. I ntroduction.

The third hierarchical |evel and finest scale unit in our abiotic
aquatic comrunity classification is the "mcrohabitat type",
representing "discrete physical habitats w thin macrohabitats” (H ggins
et al., 1998) with relatively uniform physical properties, especially
for flow, light reginme, water chem stry and thermal patterns. This
unit is narrowmy defined and geographically Iimted and represents the
physi cal buil ding bl ocks which are aggregated into nmacrohabitat types.
The term "m crohabitat type" is used synonynously with "habitat unit
type" of Higgins et al. (1998). The STL nacrohabitat type and

macr ohabi tat cl assifications were intended to be conprehensive for STL
across all mcrohabitats applicable to fl ow ng and ponded waters in the
ecoregion, including those for flow, depth/substrate, and |ight regine
m crohabitats. M crohabitat types provide a generalized franmework of

gl obal applicability fromwhich a theoretical classification of
"regional m crohabitats" specific to STL could be construct ed.

Qur objective for deriving a mcrohabitat type classification for STL
was to hopefully borrowin entirety fromexisting mcrohabitat type
classifications so we could instead focus our teamefforts on higher
taxonom c units, such as regional nacrohabitats, as a nore effective
coarse filter for conservation. The historical status of aquatic

m crohabitat type classifications used during our efforts is presented
bel ow. W sought a sinplified classification, and the New York
Heritage Program cl assification nmet nost of our criteria for

conpr ehensi veness and practicality of a mcrohabitat type
classification.

B. Current Status of Mcrohabitat Type C assifications.

Wil e classifications of mcrohabitat types are commonly presented in
the general aquatic literature, the application of this classification
framework to the STL region appears limted, nost classification
efforts for this region having focused on | arger geographic scal es and
hi gher taxonom c | evels. NYHP applies standard m crohabitat types
designated for aquatic and subterranean communities to help classify,
map, and descri be aquatic macrohabitat EGCs. Mre information can be
found on NYHP field forns and instructions for aquatic comrunities
(Hunt, 1999b; see also sanple formin Attachnent 5). These

m crohabitat types have been hypothesized to be and field tested as the
primary split in the distribution of species within a given aquatic (or
subt erranean) conmunity macrohabitat. Three general categories of

m crohabitat types designated and used by NYHP for rivers and | akes
include: 1) flow mcrohabitats, 2) depth/substrate m crohabitats, and
3) light reginme mcrohabitats. NYHP has collected much field data on
regi onal mcrohabitats, but not nmuch classification efforts have been
focused on that taxonom c |evel.

1. Flow M crohabitat Types

Fl ow m crohabitat types are based on flow speed and "turbul ence"
features (e.g., whitewater, "oxygenation", "aeration"). NYHP
standardly uses three flow m crohabitat types: riffle, run and pool
(Reschke, 1990). Applied definitions can be found on NYHP aquatic
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community field forminstructions (Hunt, 1999b), and these

m crohabitats within a typical river reach are graphically depicted in
Figure 6. Qher classification schenmes range fromas few as tw (e.qg.,
fast: riffle-run and slow. run-pool) to numerous categories. Hauer and
Lanberti (1996) suggested a finer-scale classification of m crohabitat
types, for exanple, breaking pools up into 11 categories (see
Attachnment 14) and Higgins et al. (1998) cited a classification of
pools into three types (scour, slackwater and obstruction). Flow

m crohabitats are best differentiated in riverine comunities and
poorly devel oped in | akes. Pool is the primary flow m crohabitat in

| akes, probably representing at |east about 99% of the vol une/ area
across all |ake occurrences in STL

2. Depth/ Substrate M crohabitat Types.

Dept h/ substrate m crohabitat types are related to thernma
stratification, underwater light intensity (i.e., "light penetration”
of Higgins et al., 1998), and the physical matrix from which organi sns
derive nutrients and energy (e.g., fromthe soil vs. dissolved in open
water). Five such mcrohabitat types are standardly used at NYHP
(Reschke, 1990): three benthic zone types (littoral, sublittoral, and
profundal ) and two pel agi c zone types (epilimmion and hypolimion).
Applied definitions can be found on NYHP aquatic comunity field form
instructions (Hunt, 1999b), and the m crohabitats are graphically
depicted for a typical |ake cross section in Figure 7. One alternative
finer-scale scheme for these mcrohabitats occasionally referenced in
the general aquatic literature recognizes "netali mion" as an
additional, typically narrow, zone in the pelagic portion of water

bodi es transitional between the epilimmion and hypol i mi on.

In the classification of species assenblages for Vernont, VI ACWG
(1998) attenpted to correl ate assenbl ages with sel ected depth/substrate
m crohabitats and provided definitions of benthic concepts simlar to

t hose applied by NYHP. The profundal m crohabitat was defined as areas
bel ow the thernocline, with deep bottom"gyttja" (i.e., organic-rich
bottom and strongly limted by dissol ved oxygen. The sublittoral

m crohabitat was defined as areas above this depth but bel ow the area
of light penetration (simlar to but not precisely matching NYHP
criteria) and bel ow the area of macrophyte growth w th adequate oxygens
| evel s except in extreme eutrophic conditions.

Dept h/ substrate m crohabitats are generally much nore pronounced and
wel | -defined in lacustrine communities relative to riverine
communities, thus have historically been used as a mgjor factor in
holistic |ake classifications. |In our river classification for STL
only Geat Lakes Deepwater River is thought to have well devel oped
variation across this mcrohabitat category (e.g., with sublittoral and
prof undal zones), the remaining river macrohabitat types being
conprised primarily of benthic-littoral zone m crohabitat.

3. Light Reginme Mcrohabitat Types.

Li ght regime microhabitat types standardly used by NYHP for

subt erranean comunities nunber five: four subterranean zones (dark,
inner twilight, outer twilight, and entrance zones) and one above-
ground zone (light zone). Applied definitions can be found on NYHP
specifications for the Subterranean System (NYHP, 2002) and
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subt erranean comunity field forminstructions under devel opnent (Hunt,
2002b). In many spel eol ogi cal references outer and inner twlight zones
are not distinguished fromeach other, as they have been during NYHP
field surveys.

4. O her Features.

Lastly, the Great Lakes Basin aquatic comrunity classification (Hi ggins
et al., 1998) suggested the use of "nearshore" |ake areas as inportant
aquatic communities to target. Heritage prograns may recogni ze a
simlar feature in their state |acustrine community classifications
including: Geat Lakes Aquatic Bed and G eat Lakes Exposed Shoal (NYHP
1990) and Lacustrine Shallow Bottom Community (MEHP, 1991). These
areas evidently correspond nost closely biologically to ecol ogi cal
associ ations, but may be physically at scales finer than the substrate
m crohabitats defined above (e.g., littoral zone) and perhaps m ght be
better ternmed "subm crohabitats”". They are simlar to the "enbedded
features” which we targeted as specialized habitat types in our STL
aquatic community portfolio and do not fit easily into the standard
categories of our aquatic community classification (see Section X
"Qther Cassification Units Considered" bel ow).

C. Application to STL C assification.

The STL Aquatic Community Team expl ored which m crohabitat types to
apply to the STL aquatic community classification. Qur choices are
presented in Table 5. Considering our focus on relatively |arge

geogr aphic scales and our desire to develop a sinplified m crohabitat
type classification, we mnimzed the nunber of flow m crohabitat types
in the classification to the 3 basic types used by NYHP. Simlarly,
dept h/ substrate and |light reginme mcrohabitats used by NYHP were al so
adopted with only m nor discussion and m nor nodifications. Only four
light regime mcrohabitat types are recognized in the STL
classification, instead of the five used by NYHP. W |unped outer and
inner twilight zones into a single "twlight zone" for sinplicity, as
done in much of the generalized speleological literature. W also
deci ded that nearshore areas in | akes occur at geographic scales too
fine for our mcrohabitat classification; however, they seem nost
useful when correlated with ecol ogi cal associations, many of which can
co-occur within one | ake mcrohabitat (see Classification Unit #5).

In the attached riverine and | acustrine classifications, m crohabitat
types associated with each regional macrohabitat (Appendices 1 and 2)
and speci es assenbl age (Appendices 3 and 4) are indicated under the
descriptions of those entities. Many macrohabitats differ substantial
in their mcrohabitat conposition, and many speci es assenbl ages are
restricted to only certain conbinations of mcrohabitat types. A
conprehensi ve classification of specific (i.e., regional) mcrohabitats
of STL, corresponding spatially with a conprehensive cl assification of
ecol ogi cal associ ations, was deened too fine in scale to be practical
and too tine consunming to attenpt to conpile for our first iteration
classification. However, we acknow edged that this scale of precision
may best approximate the | evel of repeatability of biotic units present
in standard terrestrial community classifications (i.e., units
reflecting differences in dom nant resident biota anong all groups of
taxa). W did make rough estimtes of the nunber of specific

m crohabitats suspected in the 16 regional riverine macrohabitats and
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14 regional |acustrine macrohabitats known or suspected from STL (see
Table 1). Wth an average of about 2.5 mcrohabitats expected per
riverine macrohabitat, about 40 riverine mcrohabitats are suggested,
and with an average of about 3.5 mcrohabitats expected per |acustrine
macr ohabi tat, about 50 |acustrine mcrohabitats are suggested. Because
of the large nunber regional mcrohabitats estinmated (about 100), we
decided that this scale was too fine to be practical for the focus of
our first iteration classification. Additionally, we recognized that
at least for flow microhabitats in rivers, some mcrohabitats are
tenporally too unstable to be practical for mapping for the purposes of
nmonitoring EO | ocations and | ong-term conservation
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V. Classification Unit 4 (Biotic): ECOLOG CAL ALLI ANCES
A. I ntroduction.

The first (i.e., highest) hierarchical |level in our biotic aquatic
community classification is the "ecological alliance", representing
repeati ng aggregates of closely associ ated ecol ogi cal associ ati ons and
speci es assenbl ages (see Classification Unit #5 below). The difference
bet ween "ecol ogi cal alliances" (Cassification Unit #4) and "ecol ogi cal
associ ations" (Classification Unit #5) may be confusing to sone (see

G ossary). W followed the concepts presented in Hi ggins et al

(1998). Basically, "ecological alliance" is a biotic classification
unit occurring at relatively |arge spatial scales, usually
corresponding to regi onal macrohabitats (entire | akes or segnents of
stream systens specific to a given region), while "ecol ogi cal

associ ations" occur at relatively small spatial scales, usually
corresponding to regional mcrohabitats (portions of |akes or portions
of streamreaches specific to a given region). Ecological alliances
are formul ated by piecing together their conponent ecol ogi cal

associ ations of somewhat dissimlar taxa (e.g., fish, plants, and

macr oi nvertebrates) which repeatedly occur together in close geographic
proximty, clustered within a nosaic with each other nore often than
with other associations. Biotic community classification units can, in
t heory, be formed from conbi ni ng "speci es assenbl ages” which repeatedly
co-occur with one another across the |andscape into units that occupy

| arger and | arger geographic areas. Note that the concept of an
aquatic alliance used here differs somewhat fromthat used in
terrestrial community classifications: a group of taxonomically rel ated
associ ations which occur in different ecoregions, generally do not
occur in close geographic proximty to each other, and share a few
simlar dom nant species but differ by several regional indicator

speci es.

Ecol ogi cal alliances were an indirect focus of the first iteration of
our STL river and | ake classifications and their classification was

i ntended to be conprehensive for the region primarily through their 1:1
correlation with regional macrohabitats. They were addressed to

bi ol ogi cal | y anchor and descri be regi onal nmacrohabitats rather than
nmeant to be conponents of an independent classification. To derive an
alliance classification, we built upon the foundation of any existing
alliance classifications for the region. The historical status of such
sparse community classifications at this |evel used during our efforts
is presented below. Qur classification of ecological alliances in STL
relied heavily on raw biol ogi cal data, know edge from state experts,
and the few known docunmented attenpts to synthesize biol ogica
information fromthis region into ecol ogical units that repeat across
the aquatic | andscape. Qur classification was based largely on the
aggregation of species assenbl age type information, especially fromVT
ACWG (1998) .

B. Hypot heses Supporting an Alliance C assification.

Four assunptions and hypot heses are presented bel ow which forned the
basis for our choices for designating aquatic ecol ogical alliances for
STL. We focused on the correlation of alliances with other aquatic
community classification units including species assenbl ages,

ecol ogi cal associ ations, microhabitats, and regi onal macrohabitats.
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Hypot hesi s #1. Associ ati on of Species Assenbl ages into Alliances:
"Speci es assenbl ages™ fromat [east the 3 mpjor groups of aquatic
species (fishes, plants, and macroi nvertebrates) and up to 7 different
species groups used in the STL riverine and | acustrine comunity
classifications (as detailed under Classification Unit #5 below) are
expected to be generally spatially associated with each other to form
"ecol ogi cal associations” which, in turn, are aggregated into distinct
"ecol ogi cal alliances", especially those spatially situated within the
sanme specific "substrate m crohabitat” category. Pelagic associations
and assenbl ages are thought to correlate well with each other; benthic
associ ati ons and assenbl ages are thought to correlate well with each
other. In rivers, for exanple, the Brook Trout fish assenbl age (which
may span nultiple flow mcrohabitats) is expected to be spatially
associated with the Pl ecopteral/ Tri choptera macroi nvert ebrate assenbl age
and the Fontinalis plant assenbl age (both of which may be Iimted to
only one flow microhabitat). The basis for this correlation is that
all of the three nost charismatic species assenbl age groups (fi sh,
vascul ar plants, nacroinvertebrates) are generally expected to show

di stribution patterns correlated with nmacrohabitat or finer scale units
(e.g., one to few nacrohabitats per assenblage). This correlation may
be either direct (e.g., the Limephildae-Tricladi da macroi nvertebrate
assenbl age found only in Spring macrohabitats, the Lake Sturgeon fish
assenbl age found only in Unconfined Ri ver macrohabitats) or indirect
via direct correlation with mcrohabitats in conbination with the
characteristic mcrohabitat conposition of nmacrohabitats (e.g., the

Pl ecoptera/ Trichoptera nmacroi nvertebrate assenbl age correlated with
riffle flow m crohabitat which is abundant only in Rocky Headwater
Streans and Confined Rivers). It is generally thought that numerous
bent hi c and pel agi ¢ associ ati ons (each characterized by a uni que

conmbi nation of plant and nacroi nvertebrate assenbl ages) within a given
| ake form an ecological alliance at the nacrohabitat |evel, with one
fi sh assenbl age spanning all associations in the lake. Simlarly, it
is generally thought that flow associations for riffle, run, and pool
(each characterized by a uni que conbi nati on of plant and

macroi nvertebrate assenbl ages) in rivers forman ecol ogical alliance at
t he macrohabitat |evel, with one fish assenbl age spanni ng al
associations in the river macrohabitat.

Hypot hesis #2. Correl ati on of Speci es Assenbl ages and Macrohabitats:
Ecol ogi cal alliances are expected to be generally spatially correlated
wi th regional macrohabitats (see Hi ggins et al., 1998). Because of the
suspected high correlation in geographic distribution between

assenbl ages from several taxonom c groups, the 43 riverine species
assenbl ages (including 15 plant, 16 nacroinvertebrate and 9 fish
assenbl ages) and 67 | acustrine species assenbl ages (including 26 plant,
24 macroinvertebrate and 8 fish assenbl ages) proposed to be
characteristic of STL and NAP may translate to only about 25 riverine
al liances (the nunber of riverine macrohabitats known, suspected or
potentially from STL and NAP), and about 25 lacustrine alliances (the
nunber of |acustrine macrohabitats known, suspected or potentially from
STL and NAP), rather than the nunber of independent/uni que conbinations
of assenbl ages expected under no correl ations, which would total over
2000 (15 X 16 X 9) ecological alliances for rivers and over 6000 (26 X
24 X 8) ecological alliances for |akes.

Hypot hesi s #3. Correl ati ons Between Pel agi ¢ and Bent hi c Associ ati ons:
Because of the difference in scale of the local range of resident and
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mgratory biota (see Cassification Unit #5, Hypothesis #7 below), it

i s possible, perhaps even likely, that pelagic associations and

assenbl ages nmay sonetinmes, or even often, be not well correlated with
bent hi ¢ associ ati ons and assenbl ages. One possibility is that pelagic
associ ati ons and assenbl ages nmay generally correlate better with water
fl ow patterns and connectivity issues (e.g., EDUs) while benthic
assenbl ages may generally correlate better with underlying bedrock and
substrate types (which generally follow ecoregion boundaries). |If such
a potential poor correlation of pelagic and benthic assenbl ages
represents the actual situation in many river and | ake types of STL or
in general over a broad geographic range, it conpounds the task of
comng up with one practical classification at the nacrohabitat -
alliance | evel that addresses major patterns of biological variation in
al | taxonom c species groups as well as for both resident AND m gratory
biota. As an extrene exercise in taxonony, one m ght consider

devel opi ng separate pel agi c versus benthic classifications, at |east
for communities where the two water depth zones are well differentiated
(mostly larger river and | ake types). More critical evaluation is
needed of this potential phenonenon that presents large inplications
and taxonom ¢ chall enges for community classification.

Hypot hesis #4. Role of Fish Assenblages in Alliances: It is generally
percei ved that individuals of many fish species are nore nobile and

wi de ranging, within the aquatic environnment, than individuals of other
riverine and | ake biota types (especially aquatic insects and plants)
and have a w der range of environnmental tolerance. Thus, fish may be
nost di agnostic of larger scale aquatic habitats at the ecol ogi cal

al li ance/ macrohabitat |evel, form ng assenbl ages that overarch the
finer scale variation in plant and macroi nvert ebrate assenbl ages.
However, at the sane tinme, their nobility and wi de tol erance nmay al |l ow
fish to span multiple macrohabitats and thus, alliances. These nore

fl exi bl e associations of fish with physical habitat, especially
substrate characters, presents challenges for classifications that seek
to address the distribution patterns of resident biota. The potenti al
anal ogy to species in terrestrial conmunities may be w de-rangi ng
mammal s and m gratory birds, both of which are apparently not factored
into terrestrial comunity classifications at all.

C. Current Status of Ecological Alliance C assifications.

There have apparently been few attenpts at designating ecol ogi cal
alliances for STL, especially as biologically holistic units spanning
mul ti pl e groups of taxa and forned from anal yses of correl ations

bet ween different species groups. However, good classifications of
ecol ogi cal associ ations and speci es assenbl ages of STL, which formthe
bui | di ng bl ocks of ecological alliances, are described in detail under
Classification Unit #5 below. The descriptions of aquatic comunities
in the NYHP classification (Reschke, 1990) perhaps cone closest to
representing ecological alliances, and the efforts of Vernont's Aquatic
Classification Wrk Goup (1998), which involved the delimtation of
sonme ecol ogi cal alliances which |ink species assenbl ages for fish,

pl ants and macroi nvertebrates of STL, also contributed much to the
formati on of our ecol ogical alliances.

1. Vernont's Aquatic Cassification Work G oup (VT ACWG .

VT ACWG (1998) presents a classification of species assenbl ages (see
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Classification Unit #5 below) and made attenpts to address correl ations
bet ween fish and macroi nvertebrate assenbl ages within riverine
macrohabitats (p. 31, Table 7) and correl ati ons between plant and fish
assenbl ages within lacustrine macrohabitats (p. 10-11, Table 1). These
correlations were one of few such efforts for STL and NAP ai ned at
delimting ecological alliances which Iink fish, plants and

macr oi nvertebrates encountered during our literature revi ew

2. Great Lakes Basi n.

Fish were used as the primary focus of the Great Lakes Basin alliance
classification (H ggins et al., 1998), assuned to parallel the
taxonom ¢ scal e of our STL ecological alliances, and a total of 5 "fish
alliances"” were designated. These alliances were nostly applicable to
the western part of STL, and many are dom nated by w de-rangi ng

m gratory species. At the New York portfolio neeting for the G eat
Lakes Basin (2000), a classification of 8 "fish conmunities"” were
presented: 3 for lakes, 5 for rivers. Higgins et al. (1998) clained
that alliances can cross aquatic macrohabitats (probably referring to
fish alliances), thus suggesting stronger correlations of the G eat
Lake Basi n-designated alliances with watersheds than wth individual
macr ohabi tats of our STL classification.

3. Heritage Prograns.

Ecol ogi cal alliances are not explicitly designated in any of the
community classifications of the 4 state heritage prograns within STL
and NAP. However, "associ ated species" within the descriptions of
aquatic communities (e.g. those of Reschke, 1990) can be perceived as
descri bing ecol ogical alliances. Although the aquatic comunities of
these classifications are not explicitly naned with a "bi ol ogi cal

| abel " as done for sone terrestrial communities (e.g., "Pitch Pine-
Scrub Oak Barrens" of the NYHP classification), the macrohabitat type
framewor ks of heritage prograns are intended to be biologically
anchored and the biotic conposition of each may approxi mate ecol ogi cal
alliances. The challenge in linking ecological alliances to heritage
program cl assifications has been that nost of their designated aquatic
communities are slightly nore general than regional nmacrohabitats
(i.e., describing a whole state and spanning parts of two to severa
ecoregions) and thus may correl ate best to biol ogical groups somewhat
nore generalized than ecol ogical alliances (e.g., perhaps nost

anal ogous to "ecol ogi cal groups” of the NVC). Recent efforts to

desi gnat e regi onal macrohabitats, such as NYHP's evol ving
classification of 2002, involve nore explicitly identification of

ecol ogical alliances that occur at the taxonom c scale applied in our
STL classification.

D. Ceneral Approach to Formation of Alliances.

Few or no general nodels were found which designate holistically nanmed
ecol ogical alliances, and local attenpts at ecological alliances wthin
STL were apparently relatively sparse. Because the few existing
alliance classifications relevant to STL apparently took di sparate
approaches, our synthesis of a conprehensive alliance classification
for STL essentially involved designation of all new nanes. W did this
by starting with the regional aquatic macrohabitat classification
(Classification Unit #2 above), then designated a biol ogical synonymto
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its taxonony to reflect its biological anchor and provi de an overview
of its diagnostic biological characteristics. W assuned that there
wer e enough correl ati ons between ecol ogi cal alliances and macrohabitats
to fornulate one linked classification for both, and thus subnersed
ecol ogical alliances under the characterization of regional
macrohabitats for both rivers (Appendi x 1) and | akes (Appendix 2).

Li ke macrohabitat types, we sought to describe ecol ogical alliances
from aquatic macrohabitats that represent the benchmark or |east-
altered condition for biological features. A discussion about biotic
assenbl ages which differ between the successional and disclinmax stages
in agquatic communities and the effort we made to sort out patterns
anong uni npacted versus inpacted or "cultural” river and | ake

assenbl ages was presented above (see Cassification Unit #1).

Formati on of an ecol ogical alliance classification involved conparisons
of top-down biological divisions with bottom up aggregation of biotic
features. W started our synthesis with regional nacrohabitats then
foll owed the guidelines for biologically anchoring these physical

units. Using the top-down approach, apparent |arge-scale biotic

di vi si ons between broad groups of river and | ake types were used, as
noted on the key to river and | ake macrohabitat types (Key 1).

Al though taxa in that key are resolved to the | owest common denom nat or
in ternms of taxonomc level, they are still at higher taxonomc |evels
(e.g., phyla, class, order) than the taxonom c |evels of diagnostic
features of ecological alliances characteristic of STL regional
macrohabitats (e.g., genus and species) and we relied on the bottom up
aggregation process to identify biota at the latter taxonom c |evels.
We did this by aggregating co-occurring speci es assenbl ages and
identifying "diagnostic species” in each of the major taxonom c species
groups, first into associations then in turn into alliances which were
spatially correlated with regional nmacrohabitats.

We sought to designate ecologically holistic alliances based on the
aggregation of simlarly defined associations (see Cassification Unit
#5 bel ow). Associations are generally based on dom nant and
characteristic permanent (i.e., resident) plants and

macr oi nvertebrates, thought to be nost diagnostic at that scale.

Li nkages of spatially-correl ated species assenbl ages were crucial for
establishing the "biol ogical anchoring” of nacrohabitats. Different
associ ations in geographic proximty were linked if we thought they
contain at | east one shared fish assenbl age, these assenbl ages
generally occurring at |arger spatial scales than those for associ ated
pl ants and nmacroi nvertebrates. However, we understood that any

ecol ogical alliance classification based on these mgratory species
presents the conplexity of correlating mgratory fauna with
geogr aphi cal ly bounded areas; such mgratory fauna are typically never
reconciled into terrestrial comunity classifications. Wile ideally,
fish may be nost diagnostic of and spatially correlated with | arger
scal e aquatic conmunities, such as the ecol ogical alliance/ macrohabitat
| evel, and generally form assenbl ages that overarch the finer scale
variation in plant and macroi nvertebrate assenbl ages, it is suspected
that some fish assenbl ages are nore w de rangi ng and may not provide
fine enough distinctions at this scale. Thus, benthic fish species
were sometines used as supplenentary taxa "indicative" of the
ecol ogi cal alliance/ regional macrohabitat scale we used for our STL
classification. Mich of the criticismof our classification cane from
zool ogi sts who apparently suggest a bias in classification towards fish
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and nol | usk assenbl ages, which seemto foll ow water flow patterns and
aquatic connectivity nore than the substrate and water chem stry
patterns characteristic of plant and aquatic insect assenbl ages.

Confi dence levels in the selection of the nost diagnostic nanes for
ecol ogical alliances of STL was noderate and not as high as those for

t he physical features of macrohabitats present in the ecoregion. Thus,
nore review of these nanes is recomended for future iterations of the
STL plan. Wiile the STL Aquatic Community Team di d not have

conpr ehensi ve enough information on biotic distribution patterns

t hroughout STL to allow as much confidence in the di scernnent of

di stinct aquatic ecological alliances as in the National Terrestrial
Classification, we did follow the nodel of that classification based on
t he several working hypot heses presented above which constitute the
basis for our conclusions presented bel ow

E. Summary and Docunentation of Units.

A total of 16 tentative ecological alliances have been proposed in the
STL riverine classification, corresponding to the 16 riverine
macrohabitats, and 14 tentative ecol ogical alliances have been proposed
in the STL lacustrine classification, corresponding to the 14

| acustrine macrohabitats (see Table 4). Alliance nanes are listed in

t he macrohabitat characterization docunents for rivers (Appendix 1) and
| akes (Appendi x 2) under each regional macrohabitat, with only one

al liance per macrohabitat. The alliances are described basically by 1)
the conpl ete conposition of ecol ogical associations |isted for their
correspondi ng regi onal aquatic macrohabitat and 2) the biotic
description of the macrohabitat.

Nonencl atural Conventions. Ecological alliances were designated by a
scientific name. W used the follow ng guidelines to derive such
nanes:

1) Suggested Taxa:
Sel ect at | east one taxon fromeach of the three nmajor aquatic
speci es assenbl age groups (fishes, plants, macroinvertebrates).
Consi der including at | east one taxon from each of the dom nant
m crohabi t at - speci es assenbl age conbi nations in the nane (e.g.,
one riffle macroinvertebrate and one pool macroinvertebrate).
G ve preference to dom nant species and species indicative of the
regi onal macrohabitat or the generalized macrohabitat type first,
then to other characteristic species. For macroinvertebrates,
give preference to nore charismatic species, especially
relatively large taxa such as nollusks and stoneflies. Wile
sone "speci es assenbl ages” or "fish alliances" of other
cl assifications nmay correspond i n geographic scale and taxonom c
concept to the alliances we designated for the STL classification
of "ecol ogical alliances”, representing interacting species and
t heir physical environnment, we sought to apply conponents of al
3 assenbl age types to every alliance name. By doing this, we
attenpted to assign a nanme that 1) nore explicitly reflects the
hypot hesi zed i nteractions between the nmultiple species groups and
2) assists experts who focus on only one taxonom c group with an
under st andi ng of the concept.
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2) Suggested Order of Taxonom ¢ G oups:
We consistently used: Fishes-Plants-Macroinvertebrates as a
standard order for alliance nanes. List species fromany other
group of species (herptiles, zooplankton) at the end of the
alliance nane. The justification for this order is that fish
speci es assenbl ages are thought to generally span the
macrohabitat, and nmay be a better "overarching set of taxa" to
use in conparison to plants and macroi nvertebrates which are
t hought to generally occur at the mcrohabitat scale.

3) Alliances Lacking Species fromthe 3 Dom nant Assenbl age G oups:
Al alliances are assuned to have a macroi nvertebrate conponent.
Al liances lacking fish are termed "Fishless”. Alliances |acking

vegetation are terned "Non-Vegetated" sensu (Anderson et al.
1998) .
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V. Cassification Unit 5 (Biotic):
ECOLOG CAL ASSQOCI ATI ONS & SPECI ES ASSEMBLAGES

A. I ntroduction.

The finest-scale units and | owest hierarchical levels in our biotic
community classification are "ecol ogi cal associations” and
taxonomcally nore restrictive classification units that we called
"speci es assenbl ages”. Both units are narrowWy defined and
geographically limted and represent building bl ocks which are
aggregated into ecol ogical alliances.

Ecol ogi cal Associations. The difference between "ecol ogical alliances”
(Cassification Unit #4) and "ecol ogi cal associations” (Cassification
Unit #5) may be confusing and was di scussed under C assification Unit
#4 above. Ecol ogical associations generally correspond spatially with
regional mcrohabitats (Cl assification Unit #3), exanples of

m crohabitat types characteristic of specific regions, or even finer-
scal e physical divisions. The term"plant association", standardly
used in TNC s ecoregional classifications for terrestrial communities,
follows a concept simlar to, but possibly taxonomcally narrower in
scope than our concept of ecologically holistic associations: "a plant
community of definite floristic conposition, presenting a uniform

physi ognony, and growi ng in uniform habitat conditions" (Anderson et
al ., 2000). Ecological associations are formul ated by piecing together
their conponent speci es assenbl ages of sonewhat dissimlar taxa (e.g.,
fish, plants, and macroi nvertebrates) which repeatedly co-occur closely
together within a relatively discrete physical habitat and interact
with each other nore often than with species of other assenbl ages.

Speci es Assenbl ages.

"Speci es assenbl ages”, as defined and applied by Vernont's Aquatic
Classification Wrk Goup (1998), are interpreted in our STL
classification efforts to nmean "a distinct biological collection of
(taxonom cally simlar) species which recur under simlar habitat
conditions and ecol ogi cal processes.” Species assenblages fromup to 7
di fferent taxonomi c groups were used in the STL riverine and |acustrine
community classifications: fishes, vascular plants, non-vascul ar

macr ophytes (i ncluding bryophytes and nacroal gae), nacroi nvertebrates
(i ncluding aquatic insects and nollusks), other vertebrates (including
herptiles), phytoplankton, and zoopl ankton. Species assenbl age
features can vary from w de-ranging anadronous or mgratory fish,

pl ankt oni ¢ organi sns, and assenbl ages | acki ng or depauperate in species
of a given taxonom c group (e.g., "fishless assenblages”). Fish,

macr oscopi ¢ plants, and macroi nvertebrates were considered the three
nost charismatic dom nant species groups for use in our classification.

W interpreted and treated species assenbl ages not exactly as
"associations" in the sense of the National Aquatic Cassification and
Nat i onal Vegetation Cl assification; but rather as "conponents of

associ ations". For exanple, a typical riverine association m ght be
conposed of a unique conbination of plant, nmacroinvertebrate, and fish
assenbl ages, correlated wth a uni que hydrol ogi cal and substrate
setting. Wile associations can be interpreted as one |evel of
"comunity classification", the holistic term"ecol ogi cal conmunity"
bei ng defined as "a variable assenbly of interacting plant and ani mal
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popul ati ons that share a common environnment” (Reschke, 1990), terns
such as "fish conmunities” or "plant communities" often create or
conmpound the confusion and detract fromattenpts at a holistic
taxonom c classification that acknow edges 1) correlations and
interactions between flora and fauna, and 2) correlations and

i nteractions between biota and the associ ated physical environnent.
These ternms may al so conpound difficulties in attenpts to delineate the
geographi ¢ boundaries of such holistic units, especially for "mgratory
fish coomunities”. The holistic concept of a "vegetation-centric
association” (in the sense of the NVC) was evaluated as to whether it
corresponds nost closely to fish and macroi nvertebrate "assenbl ages” of
Vernont's Aquatic Cassification Work Group (1998) docunent or to
"aquatic associations” or "aquatic alliances” which are nore closely
linked to abiotic features such as m crohabitats and nmacrohabitats,
respectively (see Figure 8). W sought to reach consensus between the
NAC and NVC classifications on this matter.

Cl assification (bjective: Ecol ogical associations and species
assenbl ages were not the primary focus of the first iteration of our
STL river and | ake classifications and their classifications were not
i ntended to be conprehensive for the region, but they were used,
whenever avail able, as invaluable tools and building bl ocks to support
the formation of a classification of regional macrohabitats by
aggregation into ecol ogical alliances. W built upon the foundation of
any existing association and assenbl age cl assifications for the region.
Li ke ecol ogical alliance information, comrunity classifications for
STL at the association | evel are apparently sparse and only few such
holistically described associations were found in readily avail able
literature. Qur classification of ecological associations in STL
relied heavily on 1) aggregation of assenblage type information from VT
ACWG (1998), 2) anal yses of raw biological data, 3) know edge from
state experts, and 4) the few known docunented attenpts to synthesize
bi ol ogi cal information from STL into ecologically holistic units that
repeat across the aquatic | andscape. Wile we ideally sought readily
avai |l abl e sunmari zed/ synt hesi zed i nformati on on ecol ogi cal associ ati ons
and speci es assenblages in a concise format, we did consider other
readi |l y avail abl e docunents on individual associations and assenbl ages
for conparison. The current status of separate classifications for
speci es assenbl ages of the region, the major conponents of ecol ogical
associ ations, are sumarized bel ow for each taxonom c group (see
Classification Units #5A to #5D).

B. Hypot heses Supporting Associ ati on and Assenbl age Cl assifications.

Ei ght assunptions and hypot heses are presented bel ow which forned the
basi s of our choices for designating ecol ogical associations and
speci es assenbl ages. W focused on the correlation of these units with
each other and with hi gher biological and physical classification units
of various scal es.

1. Correl ations Between Various C assification Units.

Hypot hesis #1. Correl ati ons Between Assenbl ages of Different Taxonom c
G oups: Assenbl ages fromthe three or nore dom nant and charismatic
speci es groups used in the STL riverine and |lacustrine classifications
(Table 6) are expected to be generally spatially correlated with each
other at the ecol ogical association level. Their association with each
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other is expected not to be random

Hypot hesi s #2. | ndependence of Rangew de Distribution for Assenbl ages
of Different Taxonom ¢ G oups: Species assenbl ages of different
taxonom ¢ groups show different rangew de geographic distribution
patterns. Some are expected to be wi de ranging, others of restricted
di stribution. Assenblages of different taxonom c groups that co-occur
frequently throughout one region may occur with different assenbl ages
i n other regions.

Hypot hesi s #3. Correl ati ons Between Assenbl ages and M crohabitats:

Many speci es assenbl ages are expected to occur at the scale of

m crohabitats. However, such correlations between species and physi cal

envi ronment are expected to vary from one taxonom c group to the next.
In rivers, many speci es assenbl ages apparently occur at the scal e of

flow mcrohabitats (run/riffle/pool). In |akes, many pel agi c species
assenbl ages apparently occur at the scale of depth/substrate
m crohabitats (epilimion/hypolimion). |In contrast to this general

rul e, however, many benthi c assenbl ages occur at finer scales, often
correlated with specific substrate types (e.g., rock versus sand versus
silt) within each benthic mcrohabitat type (e.g. benthic-littoral),
especially in large | akes. Assenblages with mgratory fishes may be
one of the few exceptions to this rule and correlate better with | arger
scal e physical habitats such as regi onal macrohabitats.

Hypot hesi s #4. Correl ati ons Bet ween Assenbl ages and Regi ons: The
geographi c range of many or nost plant and macroi nvertebrate

assenbl ages that have species with stages that can undergo aeri al
transport (e.g., pollen, seed, wi nged adult stage) may best approxi nate
ecoregi on boundaries. In contrast, nmany assenbl ages dom nated by

fi shes and nol | usks (obligate aquatic species) nmay be correl ated, at

| east in part, with watershed boundaries, thus conplicating attenpts to
correlate different species assenbl ages and i ntroducing the need to
eval uate observed versus potential species conposition in adjacent
geogr aphi c areas.

Hypot hesi s #5. Correl ati ons Bet ween Assenbl ages and Macrohabitats:

D fferent species assenblages are generally suspected across different
ecoregi onal macrohabitats of the same nacrohabitat type. For exanple,
in rivers, plant assenblages in a NAP Marsh Headwater Stream are known
to differ fromplant assenbl ages in a STL Marsh Headwater Strean in

| akes, plant assenbl ages in a NAP Oxbow Pond are known to differ from
pl ant assenbl ages in a STL Oxbow Pond.

Hypot hesi s #6. Correl ati ons Bet ween Assenbl ages and Macrohabitat Types:
D fferent species assenblages are generally suspected across different
macrohabitat types. Sonme species assenbl ages are found only in certain
macr ohabi tat types and nost, or perhaps all, macrohabitat types have a

uni que conposition of species assenbl ages. For exanple, in rivers,

pl ant assenbl ages in Rocky Headwater Streans are known to differ from
pl ant assenbl ages in Marsh Headwater Streans; in | akes,

macr oi nvertebrate assenbl ages in acidic ponds are known to differ from
macr oi nvertebrate assenbl ages in al kaline ponds.

2. Taxonom c Prioritization of D fferent G oups of Biota.

Hypot hesis #7. Prioritization of Resident Biota in Association
Cl assifications: Assenbl ages of resident versus mgratory species
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generally differ in the scale of their geographic range. Assenbl ages
of resident species are suspected to correlate nost closely with fine-
scale community classification units (e.g., associations and

m crohabitats). Because fish are anong the nost nobile of aquatic
biota, fish assenbl ages are generally nore challenging to reconcile

wi th an association classification than macroinvertebrate and pl ant
assenbl ages, and thus need nore critical evaluation at this scale than
ot her speci es assenbl ages, especially for their usefulness in holistic
river and | ake cl assifications. Seasonal variation in mgratory biota
at the association level (i.e., spatially correlated with one

m crohabitat) is generally nore pronounced in river comunities than in
| akes.

Hypot hesis #8. Inportance of Plants in Association Cassifications:
Plants, in the broad sense of the term can and often do forma
codom nant conponent of aquatic associations (Figure 8), simlar to
terrestrial associations. Literature reports and NYHP field
observati ons suggest that many above-ground ecol ogical alliances and
associ ations are dom nated or codom nated by plants in terns of percent
cover or biomass. For rivers, dom nant plants range from bryophytes in
Rocky Headwater Streans, vascular plants in Marsh Headwater Streans,
green algae in Confined R vers, and phytopl ankton in Unconfined Rivers.
Simlarly, the littoral zone of |akes often has abundant plants, and
the epilimion zone is cited as being dom nated by phytopl ankton
(Wdoff, 1986). This assunption was repeatedly challenged by at |east
one zool ogi st (Paul Novak); however, it is suspected that the basis of
the criticismis a msunderstanding of the term"plant" (i.e., a focus
only on vascular plants). Certainly, this assunption is well-supported
by nunerous plots and hundreds of observation points recorded by David
during aquatic surveys for NYHP over a broad range of river and | ake
types and occurrences throughout New York. G anted however, there are
apparently many portions of streanms or even entire streans (especially
degraded exanpl es) that apparently |ack vegetation, and the profundal
zone of lakes is typically devoid of any vegetation.

C. Current Status of Association and Assenbl age Cl assifications.

Few ecol ogi cal associations relevant to STL were found in the
literature. Mst literature data focus on individual species

assenbl ages rather than on nore holistic descriptions of ecol ogical
associations linking nmultiple species groups. NYHP aquatic comunity
inventory efforts since 1997 have been geared in part towards
docunenting ecologically holistic associations in both rivers and

| akes. NYHP field forns for aquatic communities (Attachments 4 and 5)
attenpt to quantify the integrated conposition and structure of plants
and animals within a macrohabitat at the association level. Pilot
ecol ogi cal association classifications relevant to STL have been
docunented for Lake George (Hunt, 1999a; Attachnment 15), presenting a
holistic association classification for the littoral zone of the |ake,
with nmention of all macroscopic species groups (see Cassification
Units #5A to 5C below). The NYHP cl assification (Reschke, 1990) al so
recogni zes as distinct lacustrine comunities 1) Geat Lakes Aquatic
Bed and 2) Great Lakes Exposed Shoal, two "anomal i es" anong the

remai nder of | ake communities, which nostly represent basic

macr ohabitat types. These two | ake types evidently correspond nost
closely to ecol ogical associations in our STL classification.
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The current status of species assenblage use in state and regi onal
community classifications is discussed below for each of four taxonomc
groups (see Cassification Units #5A to 5D). The prinme sources for
speci es assenbl ages of STL and NAP are the classifications of VI ACWG
and Great Lakes Basin. VI ACAG (1998) presents many assenbl ages of
fishes, plants, and macroi nvertebrates, with sone attenpts to integrate
theminto possible ecol ogical associations. The G eat Lakes Basin
classification (Geat Lakes Basin, 2000; Hi ggins et al., 1998) used
fish assenbl ages as the primary and apparently sole focus of an
"alliance classification", apparently this classification did not
consider units at the association |evel.

D. Formation and Docunentation of Associations and Assenbl ages.

Time was neither devoted nor available to fully and systematically
devel op background information on all ecol ogi cal associations and
speci es assenbl ages of STL during our teamefforts, although we did
opportuni stically conmpile rmuch information on river and | ake species
assenbl ages for the region into two characterization docunents and we
aggregated these into associations in the classification of regional
macr ohabi tats, as discussed bel ow.

1. Ecol ogi cal Associ ations.

Li ke ecol ogi cal alliances, we sought to designate associations that are
ecologically holistic and based on | east-altered benchmark exanpl es.
Thei r bi ol ogi cal concept was based on dom nant and characteristic
permanent (i.e., resident) species and species assenbl ages, especially
focusi ng on plants and nacroi nvertebrates, and we generally tried to
avoi d basing units on seasonal (i.e., mgratory) species and species
assenbl ages, especially fish and especially for the riverine
classification. Because plants 1) dom nate to codom nate nmany portions
of rivers and | akes, 2) are resident, non-nobile organisns, 3) are one
of the | east seasonally variable groups of organisnms, and 4) formthe
food base which determ nes the presence of associated faunal organi smns,
we deened that there is nuch usefulness to including plants in the
concepts of ecol ogical associations (Figure 8).

An estimate of 30 to 40 ecol ogical associations for rivers and 100 to
200 for | akes have been proposed in the STL regional macrohabit at
classification (see Table 1). Association nanes are listed in the

macr ohabi t at characterizati on docunents for rivers (Appendix 1) and

| akes (Appendi x 2) for each mcrohabitat within a regional

macrohabitat, typically with nmany associ ati ons per nacrohabitat and one
to few associations per mcrohabitat. The associations are descri bed
basically by 1) the conplete conposition of species assenblages |isted
for their correspondi ng physical habitat and 2) the biotic description
of these assenbl ages and associ ated habitats. Nonencl at ural
conventions for ecol ogical associations are simlar to those for

ecol ogical alliances presented above (see Cassification Unit #4) and
include: suggested taxa for the nanme, the order of taxonom c groups in
t he nane, and guidelines for nam ng associ ations | acking certain groups
of species.

2. Speci es Assenbl ages.

Assenbl age Characterization: Detailed informati on on each of the
proposed 41 riverine and 67 | ake speci es assenbl ages of STL and NAP is
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presented in a 13-page docunent for rivers (Appendix 3) and an 18- page
docunent for |akes (Appendix 4). Assenblages are arrayed by species
group, and the information is explained in an attached species
assenbl age "tenpl ate" (Appendix 6). Species assenbl age information

i ncl udes a proposed common and scientific name, synonyny wth other
classifications, a basic biological description, correspondi ng

macr ohabi tat and m crohabitat settings, co-occurring species

assenbl ages, distribution by state and ecoregi on, known and suspected
New Yor k exanpl es, and associ ated reference sources. The two species
assenbl age characterizati on docunents represent updates to earlier
versions which were presented for review by our team nenbers during the
classification formati on process: "Riverine Species Assenbl ages”: Part
1 of the March 22, 2000 draft of the STL river classification;
"Lacustrine Species Assenblages”: Part 1 of the April 27, 2000 draft of
the STL | ake classification. The characterization of each of three
maj or taxonom ¢ groups and other mi scell aneous fauna is discussed bel ow
in nore detail (see Classification Units #5A to 5D). Assenbl ages are
also listed in the nmacrohabitat characterization docunents for rivers
(Appendi x 1) and | akes (Appendix 2) for each mcrohabitat within a

regi onal nmacrohabitat, typically with nunerous assenbl ages per

macr ohabitat and mnmultipl e assenbl ages per microhabitat. The
justification for the use of species assenbl ages of different taxonon c
groups in the STL classification are also presented below in nore
detail.

Nonencl atural Cuidelines: Species assenbl ages are designated in our STL
classification by both conmon and scientific nanes. W chose common
nanmes that attenpted to describe features of assenbl ages such as
characteristic ecoregion, characteristic physical habitat, or

di agnostic species (e.g., dom nant species). Scientific names of
assenbl ages may contain either common or scientific nanes of individual
speci es or genera of conponent biota. Follow ng the | ead of other
nodel s, the conventions for "assenbl age scientific nane" are apparently
to use scientific names for species or genera of macroinvertebrates
(cf. VI ACWG 1998), scientific nanes of species for plants (cf. NVO),
but common names for fish (cf. Hggins et al., 1998; VI ACW5 1998).
Foll owi ng the | ead of Mark Anderson for macroinvertebrates, the O der
associated with a specific genus or species was added to nore easily
identify the group of macroinvertebrates, an assunption being that many
heritage community ecol ogi sts may not be able to easily infer the
common nane of macroinvertebrate orders from genus and speci es nanmes

w thout the use of this aid. Conventions for selecting conponent or

di agnostic species to derive the assenbl age nane were intended to
foll ow the standard gui delines for nam ng associations in the NVC,
especially for plant assenbl ages, and are thought to have roughly

foll owed the nodel for ecol ogical alliances presented above (see
Classification Unit #4).
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VI. Cassification Unit 5A (Biotic): VEGETATI ON ASSEMBLAGES
A. Introduction

W attenpted to integrate vegetation (i.e., plant) assenbl ages into al
ecol ogi cal associations and alliances that formthe biotic conponents
of the 25 river nmacrohabitats/alliances proposed in our STL aquatic
community classification, 8 of which are characteristic of STL, and 25
| ake macrohabitats/alliances proposed in our STL aquatic comunity
classification, 10 of which are characteristic of STL. These include
assenbl ages of vascul ar plants, bryophytes, macroscopic al gae, and
phyt opl ankt on, as well as one generic "non-vegetated assenbl age". For
sinplicity sake, we treated phytoplankton as "plants" and proposed
separate "vegetation assenbl ages” for themin the pelagic m crohabitat,
especially of | akes.

David Hunt and Susan Warren brought nuch expertise in aquatic plants to
our team di scussions to conpile plant assenbl ages for STL. Steve Young
(NYHP) was interviewed briefly and contributed to our know edge of
aquatic plants in | akes of New York. Although other ecol ogists on our
team Mark Anderson and Eric Sorenson, have their backgrounds in plant
ecol ogy, their expertise lies in terrestrial systenms. Like for other
speci es groups considered in the STL classification, our cumnulative

t eam knowl edge base on aquatic plants increased during the ecoregion
crosswal k neeti ngs.

B. Current Status of Vegetation in Aquatic C assifications.

Regi onal and state community classification efforts have variably
treated vegetati on assenbl ages, as discussed below. As of 2000, the
historic treatnent of vegetation in the two national conmunity
classification initiatives has apparently been:

1) NVC. Includes sone aquatic vascul ar plant assenbl ages, but is
apparently far from bei ng conprehensive. Excludes all or nopst
aquati c non-vascul ar, aquatic sparsely vegetated, aquatic non-
veget at ed, and deepwat er subnergent vascul ar plant assenbl ages.

2) NAC. Essentially ignores the vegetation conponent of aquatic
systens. In the pilot studies and classification for the G eat
Lakes Basin, there was apparently no nention of plants.

1. Terrestrial Ecoregion and Heritage Program Cl assifications.

Aquatic vegetation assenbl ages known from STL and NAP have been
proposed for various terrestrial ecoregional classifications and
crosswal ks including NYHP' s state association crosswal k (Hunt, 1995),
NYHP' s NAP crosswal k (Hunt, 1999c), ecoregional crosswal ks for NAP
(Anderson, 1998) and the Great Lakes (Faber-Langendoen, 1997), NE U. S.

regi onal vegetation classification (Sneddon et al., 1998; see
Attachment 16 for a sanple), and the National Vegetation C assification
(Anderson et al., 1998). Plants have received varying attention in the

classifications of aquatic communities for heritage prograns: NYHP
(1990), VTHP (1989, 1996), NHHP (1992, 1999), and MEHP (1991). The
classification of VIHP has little nmention of vegetation species or
assenbl ages in riverine comunities except for Fontinalis (in Seasonal
Strean) and Podostenum (in High Gadient Stream. The classification
of MEHP nentions vegetation only generally, without reference to
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i ndi vi dual species, other than Fontinalis and Podostenum which are
listed in the key to river types under headwater to m dreach streans.
Characteristic plant species are described for 5 of the 6 Vernont | ake
types of VTHP (Thonpson, 1989) and 6 of the 10 Mai ne | ake types of
MEHP, with a nore general reference to plants nade for 3 other M ne

| ake types. No references to plants are nmade in the NHHP
classifications (Sperduto, 1992; NHHP, 1999). NYHP (Reschke, 1990)
treats vegetation as an integral conponent of aquatic nacrohabitats and
many dom nant and characteristic plants are listed in the description
of 14 of the 16 lacustrine comunities and all 7 riverine conmunities
of this classification. David has drafted nuch | anguage for the
pendi ng 2002 revision to the state classification which includes

hypot hesi zed dom nant, characteristic, and indicator plant taxa for
nost river and | ake nacrohabitat types and many of their regional
variants.

2. Vernont's Aquatic Cassification Wirk Group (VT ACWG) .

VT ACWG (1998) provides a classification of aquatic nmacrophyte

assenbl ages in | akes but none for rivers. Four |ake assenbl ages were
designated for the entire state of Vernont, nostly from conmon
deepwater | ake types. This classification provided a good check to NVC
associ ations and NYHP information. Only plant assenbl ages of

speci alized | ake types such as Marl Pond and Meromi ctic Lake are
suspected to be underrepresent ed.

3. Local Field Data.

NYHP field surveys of all aquatic macrohabitat types of the northern
New York region were conducted by Elizabeth McLean and David Hunt.

El i zabet h surveyed deeper water rivers and | akes and focused vegetation
i nformati on on pl ankt on assenbl ages, nostly from| akes. David surveyed
shal | ower water rivers and | akes. Rivers surveyed by David within NAP
were nostly headwater streanms and Intermttent Streans, especially from
the Tug Hill. David has al so surveyed nany headwater streans and
Intermttent Streanms and Confined Rivers in other parts of the state.
David's surveys focused on conpilation of macroscopic vegetation
information including 1) bryophytes as dom nants in communities such as
Intermttent Stream and Vernal Pool, and 2) vascular plants, which were
abundant in Marsh Headwater Streans. A pilot |ake association
classification project for Lake George conducted by David (Hunt, 1999a)
provi des very detailed information on plant assenbl ages and their
correspondi ng physi ochem cal habitat throughout the littoral zone of
the | ake (Attachment 15). For Vernont, VT DEC has extensive nmacrophyte
data fromnost |lakes in the state (Susan Warren, pers. com), and as of
2001 Susan and Neil Kamman had plans to conpile that information into
detai |l ed assenbl age descriptions for each | ake type.

C. Justification for Treatnent of Vegetation Assenbl ages in Proposed
STL Aquatic Conmmunity O assification.

Veget ati on assenbl ages are useful for classifying various aquatic
comunities because they occur at a fine scale, display a wide variety
of types which differ in their local to rangew de distribution, and

di fferent plant species can be dom nant in, characteristic of, or

i ndi cative of m crohabitats, regional nmacrohabitats, or macrohabitat
types. Vegetation assenblages in aquatic communities (at |east those
of the STL-NAP) are essentially restricted to the benthic
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dept h/ substrate m crohabitat, with the exception of sone phytopl ankton
assenbl ages, which are especially common in |akes. They apparently
occur at the scale of flow mcrohabitats (run/riffle/pool) in rivers
and generally at or finer than the scale of depth/substrate

m crohabitats in |lakes. In |akes, many pel agi c pl ant assenbl ages
(primarily phytopl ankton) apparently occur at the scal e of

dept h/ substrate m crohabitats (e.g., epilimion), while nmany benthic

pl ant assenbl ages occur at finer scales, often correlated with specific
substrate types (e.g., rock versus sand versus silt) within each
benthic mcrohabitat type, primarily the benthic-littoral zone.

Veget ati on assenbl ages generally differ across riverine macrohabitat
types (e.g., headwater streans vs. Confined River vs. Unconfined River)
and | acustrine macrohabitat types (e.g., acidic |akes vs. alkaline

| akes; intermttent |akes vs. permanent | akes). Additionally,

di fferent vegetation assenbl ages are generally suspected in different
ecoregi onal variants of the same macrohabitat type (e.g., NAP
Unconfined River vs. STL Unconfined River). The literature suggests
that some plant assenbl ages, including those dom nated by vascul ar

pl ants or phytopl ankton, are unique to certain basic nacrohabitat types
or regional macrohabitats. Inland Salt Pond has a unique array of
vascul ar plants (see Appendices 2 and 4). Additionally, certain
phyt opl ankt on species are known to formdistinctive assenblages in the
pel agi c zone of |akes in the STL ecoregion, especially for Lake
Chanpl ai n (Lake Chanplain Basin Study, 1979; Darrin Freshwater
Institute staff, pers. com). Phytoplankton may al so formdistinctive
assenbl ages in the pelagic zone of larger, nore slowy flowng rivers
in STL, especially the Saint Lawrence River as a Geat Lakes Deepwater
Ri ver, as suggested by standard aquatic ecol ogy references.

D. STL/ NAP Vegetation Assenbl age C assification.

Veget ati on assenbl ages proposed for STL were not intended to be
conprehensi ve, but rather were conpiled nostly to provide support to
our regional macrohabitat classification. Vegetation assenblages in
the STL aquatic macrohabitat/alliance classification are based
primarily upon the nodel and products of the National Vegetation
Classification (NVC) (Anderson et al., 1998). Assenblages in rivers
built upon those in the NVC, supplenented by those suggested from 1)
NYHP' s riverine classification (Reschke, 1990), 2) David' s prelimnary
revi ew of nunmerous data from NYHP field surveys docunented for the

Adi rondack Exenplary Community Project, and 3) river occurrence | eads
t hroughout the Adirondack Chapter of TNC (Hunt, 2002a). The latter
sources include field forns which presented sone of the few information
on potential bryophyte assenbl ages. Assenblages in |akes also built
upon those in the NVC, with supplenentation fromthose suggested from
1) lacustrine classifications of heritage prograns, primarily NYHP
(Reschke, 1990), 2) the | ake assenblages in Vernont's Aquatic

O assification Wrk G oup docunent (1998), 3) David's prelimnary
revi ew of nunmerous data from NYHP field surveys docunented for the

Adi rondack Exenplary Community Project, and 4) |ake occurrence | eads

t hroughout the Adirondack Chapter of TNC (Hunt, 2002a). The latter
sources included 1) a pilot |ake association project on Lake Ceorge
(Hunt, 1999a), which presented the only information on sparsely
vegetated and deep littoral associations (Attachnent 15), and 2) field
formse with potential phytoplankton assenbl ages. Hi storic reports for
Lake Chanpl ain and Lake George were especially hel pful for
phyt opl ankt on assenbl ages. Less information was avail able for review



91

for phytopl ankt on assenbl ages than for assenbl ages of nacroscopic
pl ants, and thus the confidence |level for these types is |ower.

Tallies of plant assenbl ages known fromrivers and | akes of STL and NAP
are presented in Table 1. A total of 15 river assenbl ages are
characteri zed (see Appendix 3), 10 of which are characteristic of STL
and 14 of which are suspected to occur in STL. These include 6
vascul ar pl ant-dom nat ed assenbl ages, 6 bryophyte-dom nat ed

assenbl ages, 1 macroal gae-dom nated assenbl age, and 1 phytopl ankt on-
dom nated assenblage. A total of 26 | ake assenbl ages are characteri zed
(see Appendix 4), 18 of which are characteristic of STL and 23 of which
are suspected to occur in STL. These include 11 vascul ar plant-

dom nat ed assenbl ages, 7 nmacroscopi c non vascul ar pl ant-dom nat ed
assenbl ages, and 8 phyt opl ankt on- dom nat ed assenbl ages.

Vascul ar pl ant assenbl ages are variable, ranging fromthose dom nated
by floating-leaved plants to those dom nated by rosette-I|eaved
subnergents, shall ow water assenbl ages to the deeper water quillwort
meadow, densely vegetated to sparsely vegetated assenbl ages, and those
characteristic of rocky, sandy or silty substrates. "MIfoil bed"

desi gnated from Lake George (Hunt, 1999a) was not included in our
classification as it is treated as a cultural association type. Non-
vascul ar pl ant-dom nat ed assenbl ages i nclude those with abundant cover
(e.g., deepwater beds of Nitella, a nmacroalgae, in |akes) to "sparsely
veget at ed" al gae-dom nat ed assenbl ages (e.g., aquatic cliffs), to

vari ous shal |l ow stream assenbl ages dom nated by bryophytes.
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VII. Cassification Unit 5B (Biotic): MACRO NVERTEBRATE ASSEMBLACGES
A. Introduction

W attenpted to integrate nacroi nvertebrate assenbl ages into al

ecol ogi cal associations and alliances that formthe biotic conponents
of the 25 river nmacrohabitats/alliances proposed in our STL aquatic
community classification, 8 of which are characteristic of STL, and 25
| ake macrohabitats/alliances proposed in our STL aquatic comunity
classification, 10 of which are characteristic of STL. These include
assenbl ages of aquatic insect |larvae, adult aquatic insects, and
nmol | usks (bival ves and snail s).

NYHP staff did not have enough famliarity with several of Vernont's
Aquatic Classification Wrk Goup (VI ACW5 nmacroi nvertebrate

assenbl ages to easily crosswal k state assenbl ages and attri bute these
assenbl ages to New York EGCs. Kathy Schneider (NYHP), the programs
expert on nollusks, had good know edge of nollusk assenbl ages in
riverine nmacrohabitats of the region and fair know edge of themin

| acustrine macrohabitats of the region. Assistance was al so solicited
from Paul Novak (NYHP), the program s expert on odonates, who had tine
to help only with our river assenblage classification efforts. CQur
curmul ati ve team knowl edge base on nacroi nvertebrates increased during
t he ecoregion crosswal k neetings, with Vernont macroinvertebrate

ecol ogy expert Steve Fiske present to help guide our decisions. An
initial crosswal k between macroi nvertebrate assenbl ages and associ at ed
m crohabitats and nacrohabitats (and/or nacrohabitat types) was
attenpted for nany assenbl ages.

B. Current Status of Macroinvertebrates in Aguatic C assifications:

Regi onal and state community classification efforts have variably
treated nmacroi nvertebrate assenbl ages, as discussed below. As of 2000,
the historic treatment of macroinvertebrates in the two nationa
community classification initiatives has apparently been:

1) NVC. Treats macroinvertebrates as an integral conponent of
veget ation associ ations, but they have not been an explicit
focus of the association description and nane, and apparently
little or no macroinvertebrate assenbl ages, and perhaps few
macr oi nvertebrate species, have been addressed in this
cl assification.

2) NAC. Presents a classification framework as a nodel for including
macr oi nvertebrate assenbl ages. Apparently a nationa
classification of assenbl ages has not yet been attenpted,
however assenblages in part of the Geat Lakes Basin were
exam ned as part of a pilot study.

1. Great Lakes Basin.

A pilot study for macroinvertebrate assenbl ages of the Great Lakes
Basin (Hi ggins et al., 1998) was conducted in Lower M chigan and only
for rivers. From8 to 16 species groups were able to be distinguished,
suspected perhaps to correspond to aquatic macrohabitats. Species
identification efforts of the survey teans were apparently focused at
the famly level, and thus H ggins et al. (1998) clainmed that it was
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difficult to characterize macroi nvertebrate assenbl ages, recomrendi ng
finer resolution of taxa to the genus or species level. This study
apparently did not docunent any specific assenbl ages for STL

Simlarly, no macroinvertebrate assenbl ages were presented at the G eat
Lakes Basin portfolio neeting for New York (G eat Lakes Basin, 2000).

2. Vernont's Aquatic Cassification Wirk Group (VT ACWG) .

VT ACWG (1998) presented a classification of 10 riverine

macr oi nvertebrate assenbl ages froma w de range of perennially flow ng
river macrohabitats of STL and NAP across Vernont, about 4
characteristic of STL and 4 characteristic of NAP. This classification
appears to be biased towards the riffle flow m crohabitat (see VI ACWG
1998, p. 5). Macroinvertebrate assenbl ages of other m crohabitats
(especially pools) may be underrepresented or undercharacterized. The
data al so appears to be biased towards wadeabl e streans (see VI ACWG
1998, p. 5). Thus, nmacroinvertebrate assenbl ages of other
macrohabitats (e.g., deep streans, shallow streans, and subterranean
streans) may be underrepresented. Despite its gaps, the VI ACWNG
classification provided the best starting point for a conprehensive set
of macroi nvertebrate assenbl ages for rivers of STL and a very good
nodel to follow. It appears conprehensive for a subset of STL streans
but neither for all nacrohabitat types, all regional nacrohabitats, al
m crohabitat types, nor all specific mcrohabitats in Vernont or in
STL.

VT ACWG (1998) presented a classification of 28 potential |acustrine
macr oi nvertebrate assenbl ages froma noderately w de range of | ake
macrohabitats across Vernont. This classification appears
conprehensive across the full array of light regi ne and depth/substrate
m crohabi tat types, even covering subterranean and profundal areas,
unlike VI ACWG s river assenblage classification. Assenblages covering
nost of the common | ake macrohabitat types for STL, from deepwater to
intermttent | akes, were presented. Only nacroinvertebrate assenbl ages
of specialized | ake types such as Marl Pond are suspected to be
underrepresented. The classification was presented as "prelimnary”
and nostly arrayed into a 5 by 5 matrix of |ake types (corresponding to
| ake macrohabitat types) and habitat types (corresponding to

m crohabitat types) within those |akes, listing up to 3 dom nant and
characteristic species for each of the 25 conbi nations. There was
apparently no attenpt made to further consolidate these conbinations
into biologically unique units and to describe associated taxa. Three
addi tional types were proposed, including Vernal Pool and Subterranean
Lake, but the remaining one is deened to be a palustrine type and
wasn't added to our STL aquatic community classification. Despite its
gaps, the VI ACWG cl assification also provided the best starting point
for a conprehensive set of macroinvertebrate assenbl ages for | akes of
STL.

3. Terrestrial Ecoregion and Heritage Program C assifications.

Aquati c macroi nvertebrate assenbl ages have evidently not been addressed
in aquatic associations of any terrestrial ecoregional classifications
and crosswal ks for the NE U.S. Also, macroinvertebrates have received
at nost only few references in the classifications of aquatic
communities for state heritage prograns of this region: NYHP (1990),
VTHP (1989, 1996), NHHP (1992, 1999), and MEHP (1991). The only

menti on of macroinvertebrates in riverine conmunity classifications of
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t hese four states has been that of VIHP (1989), with a casual reference
to mayflies and stoneflies (i.e., at the taxonomc |level of Order) and
nmussel s in one streamtype (Medium Gradient Streanm). Simlarly,
mention in lacustrine communities is sparse, with only NYHP (1990)
presenting information on a few macroi nvertebrate genera in 4 of its 16
| ake types. In practice, NYHP has treated macroi nvertebrates as an

i ntegral conponent of aquatic macrohabitats, but the historically
publ i shed cl assification (Reschke, 1990) does not provide nuch detailed
i nformati on on specific macroi nvertebrate assenbl ages at any scal e.
David has drafted nmuch | anguage for the pending 2002 revision to the
state classification which includes hypothesized dom nant,
characteristic, and indicator macroi nvertebrate taxa (nostly at the
famly to genus level) for nost river and | ake nmacrohabitat types and
many of their regional variants.

C. Justification for Treatnment of Mcroinvertebrate Assenbl ages in
Proposed STL/ NAP Cl assification.

Li ke vegetati on assenbl ages, macroi nvertebrate assenbl ages are usefu
for classifying aquatic comrunities because they occur at a fine scale,
di splay a wde variety of types which differ in their local to
rangewi de distribution, and different nmacroinvertebrate species can be
dom nant in, characteristic of, or indicative of mcrohabitats,
regi onal nmacrohabitats, or nmacrohabitat types. Macroinvertebrate
assenbl ages in aquatic conmunities of STL may be concentrated in the
bent hi ¢ depth/substrate m crohabitat (e.g., benthic epifauna in riffles
of rivers; fauna of the firm substrate and vegetation of the benthic
zone in | akes), although assenbl ages fromthe pel agi c m crohabitat
(e.g., neuston fauna in pool mcrohabitats of rivers; neuston fauna of
| akes) are known and have been proposed. Few or no pel agi c assenbl ages
are suspected fromthe open water columm of |akes, other than perhaps
freshwater jellyfish which David has observed in LNE | akes, this part
of the lake typically being dom nated by fish and pl ankt on assenbl ages.
Macr oi nvert ebrate assenbl ages apparently occur at the scale of flow
m crohabitats (run/riffle/pool) in rivers of STL and depth/substrate
m crohabitats or even finer scale in | akes of STL. |In |akes, pelagic
macr oi nvertebrate assenbl ages are suspected to occur at the scal e of
dept h/ substrate m crohabitats (epilimion/hypolimion), while many
bent hi ¢ macroi nvertebrate assenbl ages occur at finer scales, often
correlated with specific substrate types (rock versus sand versus silt)
wi thin each benthic mcrohabitat type (e.g. benthic-littoral).

Macr oi nvert ebrate assenbl ages generally differ across riverine
macrohabitat types (e.g., headwater streans vs. Confined R ver vs.
Unconfined River) and | acustrine nmacrohabitat types (e.g., acidic |akes
vs. alkaline |akes; intermttent |akes vs. permanent |akes) (cf. VT
ACWG 1998). Additionally, different macroinvertebrate assenbl ages are
general ly suspected in different ecoregional variants of the sane
macrohabitat type (e.g., NAP Unconfined River vs. STL Unconfined River)
(cf. VI ACWG 1998). Donnelly (1999) suggests that odonates in the

Adi rondacks portion of NAP represent one of the nobst conplete "boreal
assenbl ages” in the E U.S., although specific correspondi ng
macrohabitats are not indicated, and these "assenbl ages"” may be
geographically rmuch broader in concept than those used in our
classification. The literature suggests that some macroi nvertebrate
assenbl ages are unique to certain basic nmacrohabitat types or regional
macrohabitats. Physical habitats known to have a uni que array of

macr oi nvertebrates (see Appendices 2 and 4) include: 1) subterranean
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areas, Wth species adapted to darkness and known from both rivers and
| akes, 2) deep profundal areas, with many infauna adapted to anaerobic
condi tions and known especially fromlakes, 3) species of dystrophic
waters, 4) species of neromctic waters, 5) species of vernally aquatic
habitats, and 6) several assenbl ages apparently uni que to Lake
Chanpl ai n.

D. STL/ NAP Macroi nvertebrate Assenbl age C assification.

Macr oi nvert ebrat e assenbl ages proposed for STL were not intended to be
conprehensi ve, but rather were conpiled nostly to provide support to
our regional macrohabitat classification. Mcroinvertebrate

assenbl ages in the STL aquatic macrohabitat/alliance classification are
based primarily on assenbl ages docunented by Vernont's Aquatic
Classification Work Goup (1998). Oher information conmes from 1)
David' s casual prelimnary review of rivers and | akes docunented for

t he Adi rondack Exenplary Community Project, 2) a pilot |ake association
proj ect on Lake George (Hunt, 1999a), 3) river and | ake occurrence

| eads t hroughout the Adirondack Chapter of TNC (Hunt, 2002a), and 4) a
few other references including two which focus on Lake Chanpl ain
assenbl ages (Fiske & Levey 1996; Levey & Fiske 1996) and two which
focus on nollusk assenbl ages of New York (Ericson, 1995; Strayer,

1995). NYHP EGs and |l eads include field forns which presented sone of
the few information on potential "neuston assenbl ages”. The pilot |ake
associ ation project on Lake George (Hunt, 1999a) presented good
guantitative information on shallow to deep littoral associations.

Wil e we had a good nodel to follow for macroinvertebrates of rivers
(VT ACWG, 1998) to distinguish regional variants across STL and NAP, a
simlar nodel for |akes was |acking. Regional differences between STL
and NAP variants of |ake types were inferred in our efforts: 1) as a
secondary consequence of differences in pH, trophy and alkalinity
correlated with the physical settings of STL and NAP, with STL types
general ly being nore al kaline and eutrophic than NAP types, and 2) from
scattered data synthesized by NYHP with | ess precise descriptions. A
total of 13 | ake macroinvertebrate assenbl ages thought to be
characteristic of either STL or NAP were proposed by David, as
reflected by "STL" or "NAP" in the name of many of these assenblages
(see Appendix 4). Further review of these assenbl ages is recomrended
for the second iteration of the plan, especially for the New York part
of STL and especially by NYS DEC macroi nvertebrate expert Bob Bode.

Tal Il i es of macroinvertebrate assenbl ages known fromrivers and | akes of
STL and NAP are presented in Table 1. A total of 16 river assenbl ages
are characterized (see Appendix 3), 11 of which are characteristic of
STL and all 16 of which are suspected to occur in STL. These include
10 assenbl ages derived directly from VT ACWG (1998) and 6 additi onal
types derived from NYHP data corresponding to gaps in the VI ACWG
classification at the mcrohabitat |evel (subterranean areas, profundal
areas, and especially pool areas) or for "uncomon" river types (e.qg.,
very shal |l ow streans).

A total of 24 |ake assenbl ages are characterized (see Appendix 4), 11
of which are characteristic of STL and 21 of which are suspected to
occur in STL. These include 12 assenbl ages directly consolidated from
VT ACWG (1998) and 12 additional types derived from NYHP dat a
corresponding primarily to gaps in the VI ACAG cl assification which
cover a conbination of specialized | ake macrohabitat types, regional
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vari ants across STL and NAP, and 3 odonate assenbl ages whi ch were not
easily crosswal ked with VI ACAG types. Upon casual analysis of the 28
potential assenbl age types in VI ACAG (1998), which include species
under 25 different conbinations of |ake type and habitat type, David
suggested that these could be consolidated into the aforenmentioned 12
relatively biologically unique assenbl age types. Assenbl ages for Pine
Barrens Vernal Pond, Meromictic Lake, Wnter-Stratified Mnom ctic Lake
and Sumrer-Stratified Monom ctic Lake, all apparently lacking in the VT
ACWG cl assification, were proposed. Five assenbl ages, thought to be
somewhat uni que, were proposed from Lake Chanplain (a Sunmer-Stratified
Monom cti ¢ Lake) and thought to differ in dom nant species fromsinmlar
assenbl ages proposed in VI ACWG (1998). Confidence in

macr oi nvertebrate assenbl age types varies, with high confidence in VT
ACWG riverine assenbl ages, good confidence in VI ACWG | acustri ne
assenbl ages, and | ower confidence in the NY-proposed assenbl ages.
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VIIl. Cassification Unit 5C (Biotic): FISH ASSEMBLAGES
A. I ntroduction.

W attenpted to integrate fish assenblages into all ecol ogi cal
associations and alliances that formthe biotic conponents of the 25
river macrohabitats/alliances proposed in our STL aquatic conmunity
classification, 8 of which are characteristic of STL, and 25 | ake
macr ohabi tats/al |l i ances proposed in our STL aquatic comrunity
classification, 10 of which are characteristic of STL. These include
vari ous assenbl ages dom nated by col dwater to warmvat er fishes as well
as one generic "fishless assenbl age".

NYHP staff did not have enough famliarity wth several of the Vernont
fish assenbl ages to easily crosswal k state assenbl ages and attribute
assenbl ages to New York EOGs. Assistance was solicited from Paul Novak,
(NYHP), the programis expert on fish, but he had little tine to help
wth our efforts. Qur curul ative team knowl edge base on fishes

i ncreased during the ecoregion crosswal k neetings, with Vernont fish
ecol ogy experts Rich Langdon and Mark Ferguson present to hel p guide
our decisions. An initial crosswal k between fish assenbl ages and
associ ated nmacrohabitats (and/or macrohabitat types) was attenpted for
several assenbl ages.

B. Current Status of Fish in Aguatic C assifications.

Regi onal and state conmunity classification efforts have vari ably
treated fish assenbl ages, as discussed below. As of 2000, the historic
treatment of fishes in the two national comunity classification
initiatives has apparently been:

1) NVC. The NVC apparently treats fishes as an integral conponent of
veget ation associ ations, but they have not been an explicit
focus of the association description, and apparently little or
no fish assenbl ages, and perhaps few fish speci es, have been
addressed in this classification.

2) NAC. Presents a classification framework as a nodel for including
fish assenbl ages. Apparently a national classification of
assenbl ages has not yet been attenpted, however assenbl ages
t hroughout the G eat Lakes Basin were proposed as part of a
pil ot study.

1. G eat Lakes Basin.

A pilot study for fish assenblages in the G eat Lakes Basin (H ggins et
al., 1998) was conducted in Lower M chigan and only for rivers. Five
"fish alliances" (interpreted in our classification to nmean "species
assenbl ages”) were able to be distinguished that were "biologically and
statistically neaningful"” and suspected to correspond roughly in
geographic scale to aquatic nmacrohabitats (see Attachnment 17). No
exam nation of fish assenblages in | akes were apparently conducted for
this pilot study. Mre recently, during efforts of the G eat Lakes
Basin (2000) ecoregion teamto assenble a portfolio of aquatic sites
for the New York portion of the basin, 8 "fish communities"”
(interpreted in our classification to nmean "speci es assenbl ages”) were
proposed: 5 riverine assenbl ages and 3 | acustri ne assenbl ages (see
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Attachnent 18).
2. Vernont's Aquatic Cassification Wirk Group (VT ACWG) .

VT ACWG (1998) presents a classification of 6 fish assenblages in
rivers of STL and NAP, 3 characteristic of STL, 3 characteristic of
NAP. This classification appears to |unp together information from al
m crohabitats within a macrohabitat, and is apparently not refined
enough to classify fish assenbl ages that occur at the m crohabitat
scale (e.g., assenblages of nore sedentary species, nore specific to
the benthic zone). While it was thought that sone fish assenbl ages
were spatially correlated 1:1 with regional nmacrohabitats, others may
span associ ated pairs of nmacrohabitats such as Rocky Headwater Stream
Marsh Headwater Stream or Confined River-Unconfined River. The
classification, based on fish sanpling data, appears to be biased

t owar ds wadeabl e streans, |ike the macroinvertebrate assenbl age
classification. Fish assenblages of other river nacrohabitats (e.g.,
deep streans, shallow streans, and subterranean streans) may be
underrepresented. Despite its gaps, the VI ACAG cl assification

provi ded the best starting point for a conprehensive set of fish
assenbl ages in rivers of STL, nore conprehensive than that of the G eat
Lakes Basin (2000) and a good nodel to follow It appears fairly
conprehensi ve for common stream types throughout Vernont and applicable
to much of STL in general.

VT ACWG (1998) presented a classification of 4 lacustrine fish
assenbl ages, essentially unresol ved between STL and NAP types and
borrowi ng fromthe macrophyte assenbl age cl assification which

desi gnat ed speci es assenbl ages apparently nostly for common deepwat er
| ake types. Because of the large historic inpact on fish conposition
in |akes of Vernmont from disturbances such as stocking and the scarcity
of "reference-level |akes" with their presettlenent fish conposition
still intact, the classification was presented as "suspect", but the
result of best professional judgenment as to the original historic
assenbl age types. Despite its gaps, the VI ACWG cl assification al so
provi ded the best starting point for a conprehensive set of fish
assenbl ages for | akes of STL, nore conprehensive than that for the
Great Lakes Basin (2000) in the ecoregion

3. Terrestrial Ecoregion and Heritage Program C assifications.

Fi sh assenbl ages have evidently not been addressed in aquatic

associ ations of any terrestrial ecoregional classifications and
crosswal ks for the NE U S. Also, fish are not well-addressed in
aquatic community classifications of three of the four state heritage
prograns of the region: VTHP (1989, 1996), NHHP (1992), and MEHP
(1991). For rivers, there is only casual nention of 1) anadronous fish
for one river type each in the classifications of VIHP (Major River)
and MEHP (Mai n Channel River Community), and 2) brook trout for VTHP' s
H gh G adient Stream The only nmention of fish in |ake communities
classified by these three prograns is |ake trout for MEHP's Tarn
Comuni ty.

New York Heritage Programtreats fishes as an integral conponent of
aquatic macrohabitats, and the historically published classification
(Reschke, 1990) provides nmuch prelimnary detail on specific fish
assenbl ages, derived primarily fromstate fish expert Bob Daniels.

Fi sh assenbl age information is presented at the species level for all 6
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perenni al stream macrohabitats in the classification. Additionally,
for one streamtype, Mdreach Stream fish of different m crohabitat
types (i.e., riffle/run/pool) are nentioned. Fish assenbl age
information is also presented at the species level for 11 of the 16

| ake types and there is a nore general reference to fish in an
additional 3 of the 5 remaining types. Despite the abundance of fish
information in this classification, the descriptions of macrohabitats
may represent an averagi ng of streams of aquatic nmacrohabitats across
New York which may lunp fish of different regions and thus present
groups of fish that differ somewhat in concept fromthose of the
apparently nore geographically restrictive "fish assenbl ages” used in
our STL classification. Regional variation in fish conposition,
suggestive of the fish assenbl ages used in our STL classification, are
presented for one | ake type (North Atlantic Coast variant of Eutrophic
Dimctic Lake) and one river type (Main Channel Stream wth several
regional variants) in the NYHP classification. David has drafted much
| anguage for the pending 2002 revision to the state classification

whi ch incl udes hypot hesi zed dom nant, characteristic, and indicator
fish taxa for nost river and | ake nmacrohabitat types and many of their
regi onal variants.

C. Justification for Treatnment of Fish Assenbl ages
in Proposed STL C assification.

The role of fish in delineating ecological alliances was discussed
above under Classification Unit #4. Basically, it is generally

per cei ved that individuals of many fish species are nore nobile and

wi de rangi ng and have a wi der range of environnental tol erance than

pl ant and macroi nvertebrate species, simlar to species in terrestrial
comunities such as wi de-ranging mammal s and mi gratory birds, and thus
may be nore hel pful in distinguishing ecological alliances than finer
scal e ecol ogi cal associations. Fish assenbl ages appear nost useful for
cl assifying and designation of |arger-scale aquatic communities and
different fish species may be dom nant in, characteristic of, or

i ndi cative of regional macrohabitats, or macrohabitat types. Unlike

pl ant and macroi nvert ebrate assenbl ages, all or nost STL fish

assenbl ages apparently occur at or beyond the scal e of macrohabitats,
both in river and | akes. They usually span nore than one of the
run/rifflel/pool flow mcrohabitat types in rivers, often span nore than
one dept h/ substrate macrohabitat in | akes (e.g., epilimion and
hypol i mi on), and they are even suspected to cross |ight regine

m crohabitats from subterranean to above-ground areas. Many

assenbl ages are suspected even to span pairs of associ ated
macrohabitats of simlar streamorder (e.g., the Rocky Headwater
Stream Marsh Headwater Stream pair or Confined River-Unconfined R ver
pair). At the extrene may be assenbl ages based on anadronmous fish that
represent the nost w dely ranging aquati c species in the region.
Anadronous fish fromthe STL and NAP regions include 1) Anerican shad
fromthe Saint Lawence River, 2) Atlantic salnmon fromthe northwest
Adi rondack area and Lake Chanplain, and 3) snelt and sea | anprey from
Lake Chanpl ai n ( TNC- ECS, 2002c).

Most fish assenbl ages of rivers and | akes in STL are apparently
centered in the pelagic depth/substrate m crohabitat, although sone
fish species are suspected to be nore closely tied to the benthic

m crohabitat (e.g., darters and suckers), and some of these species may
be restricted to even finer scale habitats, often correlated with
specific substrate types (rock versus sand versus silt) w thin each



100

benthic mcrohabitat type (e.g. benthic-littoral), as observed during
NYHP surveys in the STL-NAP area by David (e.g., for Tug H |l streans,
Lake CGeorge). As a general rule, resident fish, which provide a
stronger basis for association-level comunity classification, are
hypot hesi zed to be primarily benthic species, and we tried to wei ght

t hese species nore heavily than mgratory and pelagic fish species in
our classification for STL aquatic comunities, at |east for our

regi onal nmacrohabitat classification. The conplexities of heavily

wei ghting mgratory fish species in a comunity classification have
been di scussed many tines in this report, and led to nuch debate during
our efforts between our team of conmunity ecol ogi sts and peripherally
i nvol ved cooperating zool ogi sts.

Fi sh assenbl ages in STL and throughout the NE U.S. region are

hypot hesi zed to differ across macrohabitat types, or at |east across

di fferent groups of macrohabitat types. For exanple, in rivers,

di fferent assenbl ages are expected between headwat er streans vs. | arger
rivers. Simlarly, in |lakes, different assenbl ages are expected

bet ween acidic | akes vs. al kaline | akes, isolated ponds vs. oxbow
ponds, and intermttent |akes vs. permanent |akes. Part of these
differences are attributable to the correl ati on between tenperature-
dependent fish assenbl ages and tenperature-rel ated paraneters
(tenperature, stream position and elevation). Like plant and

macr oi nvertebrate assenbl ages, different fish assenbl ages are generally
suspected in different ecoregional variants of the same nacrohabit at
type (e.g., NAP Unconfined R ver vs. STL Unconfined River) (cf. VT
ACWG 1998). Again, these differences are expected to be correl ated
with the difference in coldwater vs. warmvater fishes across ecoregion
I ines and historic zoogeography patterns.

Only a few fish species occupy specialized habitats and t hus have
[imted distribution in STL (VI ACW5 1998). The nost unique fish
assenbl age may be that for Bog Lake, with fish diversity essentially
reduced to a single species, and the very diverse assenbl ages of Lake
Chanpl ain, as a Sunmer-Stratified Monomctic, and St. Lawence R ver

as a Deepwater River. Shallow lakes and rivers with only alimted
nunber of species nmay al so represent relatively unique types, with nore
consi stency in species conposition than deepwater aquatic conmunities.

D. STL/NAP Fi sh Assenbl age C assification.

Fi sh assenbl ages proposed for STL were not intended to be
conprehensi ve, but rather were conpiled nostly to provide support to
our regional macrohabitat classification. Fish assenblage conponents
used in the STL nmacrohabitat/alliance classification come primarily
fromVernont's Aquatic C assification Wrk G oup docunent (1998) and 3
assenbl ages applied to the NWpart of the New York/Vernont STL study
area presented in the Great Lakes Basin (2000) aquatic site selection
portfolio (see Attachnments 17 and 18). OQher information cones from1l)
David's casual prelimnary review of rivers and | akes docunented for

t he Adi rondack Exenplary Community Project, 2) a pilot |ake association
project on Lake George (Hunt, 1999a), 3) surveys of several Tug Hil
streans, 4) river and | ake occurrence | eads throughout the Adirondack
Chapter of TNC (Hunt, 2002a), and 5) a few other reports.

Because of their usually w de environnental tolerance range, fish
assenbl ages, perhaps nore so than assenbl ages of plants and
macr oi nvertebrates, apparently represent a continuum paralleling the
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simlar continual gradient between riverine and | ake macrohabitat types
(e.g., see Figure 3) and conparable to the typical continuum observed
between matrix forest types within an ecoregion in the correspondi ng
terrestrial community classification system Thus, sonewhat arbitrary
t hreshol ds between fish assenbl age types are suspected. Sparse New
York data for fish reviewed by NYHP suggests that there are uncl ear
breaks in VI ACAG s fish assenbl ages anong New York EGCs, possibly
partially an artifact of such potentially arbitrary divisions.
Correlations with fish assenbl ages from several stream systens on the
Tug Hi Il (NAP) spanning four macrohabitat types surveyed by David Hunt
were rather rough (see NYHP field forns). In addition to the taxonomc
chal I enge of a continuum of fish assenbl ages, the "inherent" expression
of many fish assenbl ages has reportedly been altered by ngjor
hydr ol ogi cal di sturbances and introduction and spread of exotic fish
species (e.g., from stocking and escape of bait fish), thus further
confounding any classification attenpts using fish, especially relative
to plant and macroi nvertebrate assenbl ages (cf. VI ACWG 1998). Review
of fish assenblages for the New York portion of STL is recommended for
the second iteration of the STL plan, especially evaluation of

assenbl ages potentially characteristic of the western part of STL and
especially by NYS DEC fish experts Doug Carlson and Bill Schoch.

Tallies of fish assenblages known fromrivers and | akes of STL and NAP
are presented in Table 1. A total of 9 river assenbl ages are
characterized (see Appendix 3), 7 of which are suspected to occur in
STL, all characteristic of the ecoregion. The 9 river assenbl ages
include 6 types derived directly from VT ACWG (1998) and 3 additi onal
types derived from NYHP anal ysis including one generic "fishless
assenbl age" and 2 assenbl ages thought to be restricted to the western
part of STL in New York and nore simlar to the assenbl ages of the
Great Lakes Basin (2000). A total of 8 | ake assenbl ages are
characterized (see Appendix 4), again with 7 suspected to occur in STL
and all 7 characteristic of the ecoregion. The 8 | ake assenbl ages
include 4 types derived directly from VT ACWG (1998) and 4 additi onal
types derived from NYHP anal ysis including one generic "fishless
assenbl age", 2 pond (shall ow wat er) assenbl ages thought to be distinct
fromor subsets of their corresponding | ake (deepwater) assenbl ages in
their | ower species diversity, and one uni que assenbl age for Lake
Chanpl ain with especially high species diversity nentioned as a
“"particularly unique" exanple of Mesotrophic-Eutrophic Lake in VI ACWG
(1998). Confidence in these fish assenbl ages are noderately high but
variable, with VI ACWG types thought to be nore substantiated than

t hose proposed by NYHP
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| X. Classification Unit 5D (Biotic): OTHER FAUNAL ASSEMBLAGES
(Herptiles, Mammal s, and Zoopl ankt on)

A. I ntroduction.

No concerted effort was nade to systematically organize information for
faunal assenbl ages of STL and NAP ot her than those for fish and

macr oi nvertebrates; however, where we had ready access to information
on ot her faunal types, we reviewed the information and
opportunistically used it to propose speci es assenbl ages, especially
t hose thought to be characteristic or indicative of taxonom cally

hi gher physical and biol ogical classification units such as regional
macrohabitats. The literature suggests that 1) the presence and
abundance of herptiles are related to the presence and abundance of
predatory fish, and 2) sone zoopl ankton assenbl ages are uni que to
certain basic nacrohabitat types, thus justifying the use of herptile
and zoopl ankt on assenbl ages in our proposed STL cl assification.

B. Current Status of Other Faunal G oups in Aquatic C assifications.

Few attenpts were made to identify herptile and zoopl ankt on assenbl ages
for aquatic communities of STL fromthe literature, especially for
rivers. The best source of herptile assenblages for use in the aquatic
macrohabitats of STL and NAP nay be that presented in Vernont's Aquatic
Cl assification Wrk G oup docunent (1998). Oher infornmation cones
from David' s casual prelimnary review of |akes docunented for the

Adi rondack Exenplary Community Project, river and | ake occurrence | eads
for the Adirondack Chapter of TNC (Hunt, 2002a), and a few other
l[iterature reports.

C. STL/NAP Herptile and Zoopl ankt on Assenbl age C assifications.

Herptil e and zoopl ankt on assenbl ages proposed for STL were not intended
to be conprehensive, but rather were conpiled opportunistically to
provi de support to our regional macrohabitat classification. Several
herptil e and zoopl ankt on assenbl ages were proposed as provisional types
whi ch need further correlation with other assenbl ages in our
classification. Herptile assenbl ages were proposed froma prelimnary
review of VI ACWG (1998) and NYHP field survey data. Several

zoopl ankt on assenbl ages in | akes were proposed, primarily based on
casual prelimnary review of | akes docunented for the Adirondack

Exenpl ary Community Project such as Lake Chanplain. In general, |ess

i nformation on zoopl ankton was avail able for review, and the confidence
in these types are |ower than for assenbl ages of nmacroscopic biota. A
future recommendation is to conduct additional research for both
herptil e assenbl ages, including nore review of the VI ACWG (1998)
docunent, and zoopl ankt on assenbl ages, especially to determine if a
classification of |ake zooplankton of the region is discernible from
the results of Stenmberger and MIler (1999) who studied several |akes
in the STL and NAP regi on of New York and Vernont, and synthesize the
information into refined assenbl age descripti ons.

Tallies of river and | ake assenbl ages for herptiles and zoopl ankt on of
STL and NAP are presented in Table 1. For rivers, 2 herptile

assenbl ages are presented (Appendi x 3), both of which are suspected to
occur in STL, all characteristic of the ecoregion. No zoopl ankton
assenbl ages were proposed for rivers. For |lakes, 2 herptile

assenbl ages are presented (Appendi x 4), both of which are suspected to
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occur in STL, and 1 of which is characteristic of the ecoregion. Also
for | akes, 7 zoopl ankton assenbl ages are presented (Appendix 4), 6 of
whi ch are suspected to occur in STL, all of these characteristic of the

ecor egi on.



104
X. Oher Cassification Units Consi dered.

The STL Aquatic Community Team deci ded to address relatively smal
aquatic features of various structure enbedded within the two | argest
aquatic macrohabitats of the region, nanely Lake Chanplain as a STL
Summer-Stratified Monom ctic Lake and the upper St. Lawence River as a
Great Lakes Deepwater River, as primary conservation targets in the STL
aquatic community portfolio, but did not explicitly design a
classification of them W terned these features "enbedded features”
and addressed themin nore detail in the STL Aguatic Community
Viability and Portfolio Docunents (Saint Law ence/ Chanplain Valley
Aquatic Community Working G oup, 2002a, 2002b). Two types of enbedded
features were designated: "nearshore features" (or "shoreline
habitats”) and "faunal concentration areas” (or "significant habitat
types"). Together, these features relate to aquatic species

assenbl ages or levels of diversity intermedi ate between associ ati ons
and alliances (i.e., aggregations of associations) and generally occur
at physical scales smaller than m crohabitats.

Near shore features addressed in our STL aquatic comunity portfolio

i ncl ude: bays, deltas, and rocky nearshore areas. Geat Lakes Aquatic
Bed of the NYHP classification represents an aggregati on of one or nore
ecol ogi cal associations typically found in bays, with several EGCs
docunented by NYHP in the upper St. Lawence River and al so Lake
Chanplain (the latter EGs provisionally classified as "Mesotrophic
Dimctic Lake"). G eat Lakes Exposed Shoal of the NYHP classification
al so represents an aggregation of one or nore ecol ogi cal associations
and is typically found in rocky nearshore areas, with one EO docunent ed
by NYHP in the upper St. Lawence River. "Delta"™ was not recognized as
a distinct community type in the 1990 NYHP classification but is known
to be an enbedded feature in many | ake types of this classification.
Several nearshore | ake areas were suggested as conservation targets
during the portfolio selection neetings for the New York portion of the
Great Lakes Basin (2000) which included part of STL. Five specific
near shore types were presented for the STL portion of the basin roughly
anal ogous to rocky nearshore areas, bays and deltas and ranging in
substrate type fromvarious bedrock types to clay (see Attachnment 9).
The specific nearshore areas listed for the Geat Lakes Basin portfolio
were applied only to Lake Ontario and the adjacent Saint Law ence

Ri ver, but undoubtedly crosswalk to simlar littoral associations
within large | akes in STL, especially Lake Chanpl ai n.

Faunal concentration areas tracked by NYHP include warmvat er fish
concentration areas, waterfow concentration areas, and raptor
concentration areas. These features are thought to represent areas
where migratory species concentrate during a particular stage of
behavi or, generally correlated with certain seasons of the year.
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FUTURE RECOMMVENDATI ONS.

The foll owi ng recommendati ons are suggested as sel ective ways to
explore inprovenents to the STL aquatic community classification,
ideally during the second iteration of the STL Ecoregion plan.

A. Review of Additional C assification Schenes.

1

Conduct a nore extensive review of approaches to aquatic comunity
classification anong the nany references in the general aquatic
ecology and limology literature, especially "The Devel opnment of an
Aquatic Habitat C assification Systemfor Lakes" available at ECS
and Rosgen's "A Classification of Natural Rivers"; Focus on any
references that cover all or part of STL. Review references
suggested by Jonathan Hi ggins (Lewi s and Magnuson, 1998; Lew s et
al ., 1999; Schupp, 1992; Tonn et al., 1990; Tonn and Magnuson, 1982)
relating to the use of fish and snails in |ake classifications that
he clained were "critical to the devel opnent of a robust |ake
classification".

Revi ew ot her products of TNC s regi onal Aquatics Wrking Goup to
assess and i nprove our classification units, especially for

t hreshol ds used to distinguish simlar nmacrohabitat types and

macr ohabi t at s.

Conti nue to conpare nethods used to derive our STL classification to
general classification nethods used in TNC ecoregi onal plans

nati onw de.

Reconcil e any aquatic conmunity classifications that are created for
adj acent ecoregions, including Northern Appal achi ans, G eat Lakes,
and Lower New England. Note that the NAP cl assification has been
started by the STL Aquatic Community Team of David Hunt, Eric
Sorenson, Mark Anderson with the help of Vernont aquatic experts.
otain information on how river and | ake types in STL were
designated during the Great Lakes Basin ecoregi onal planning
efforts. Conpare these types to units designated during our STL
ecoregion planning efforts. Refine the reconciliation of G eat
Lakes Basin (2000) classification units with those of our STL
classification, especially for rivers and especially for types
characteristic of STL.

Col | aboratively review the simlarities and di screpanci es between
the Heritage Approach and TNC s Aquatic System Approach to
classification for both physical and, if available fromthe latter,
bi ol ogi cal features. Conpare 1) the nunber of classification units,
2) paraneters used to derive classification units, and 3) threshol ds
between classification units. Evaluate the integration of the two
approaches to classification as a way to have one procedure for
identifying occurrences at the aquatic macrohabitat |evel, thus

deci ding whether to rely nost heavily on heritage or G S-derived
data for any given occurrence.

Conduct an initial conparison between our STL | ake classification
and any G S classification of |akes eventually derived from TNC ECS.

B. Re-evaluate the First Iteration Cassification Units.

8.

More rigorously eval uate whether our first iteration classification
units, especially regional nmacrohabitats, are conprehensive and
appropriately delimted and denote accurate and precise threshold
val ues. Include further conparisons to all classification schenes
ref erenced above.
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19.
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Lunp toget her equival ent speci es assenbl ages, especially of the sane
taxonom ¢ group, and better |ink assenbl ages into associations and
al I i ances.

Explore the desirability and feasibility of identifying and
docunenting threshol ds between regi onal nacrohabitats (e.g., NAP vs.
STL variants of each macrohabitat type), as was done for

macr ohabi tat types.

More critically assess the rel ationship between al kalinity/pH and
trophic status to biota distribution in |akes, then reevaluate the
associated prioritization of these factors in our classification

hi erarchy.

Further evaluate a potential refinenent of the classification of
large rivers, especially differences between m dreach stream (3rd to
4t h order) and main channel stream (5th to 6th order) and especially
by eval uating correl ations between the suspected nmacroi nvertebrates
di fferences anong these types with any potential differences in

pl ants and fish assenbl ages.

Eval uate the potential split of NAP comunity types, especially

regi onal nmacrohabitats, between those characteristic of 1) the Tug
H Il (and possibly HAL), 2) the central, typical portion of NAP from
t he Adi rondacks to western Maine, and 3) the Boreal Low ands, and
bet ween the drai nage of 1) the Atlantic Coast versus 2) the G eat
Lakes and Saint Lawence R ver

Conduct nore literature review and research for herptile and

pl ankt on assenbl ages, especially for rivers, and synthesize the
information into appropriate assenbl age descriptions. Review
especially any results from Stenberger and M| ler (1999) for

zoopl ankt on assenbl ages from 26 | akes in the Adirondacks and

Chanpl ain Valley of New York and 4 | akes in the Chanplain Valley of
Ver nont .

More carefully evaluate the desirability and feasibility of
generating a conprehensive classification of all regional

m crohabitats and ecol ogi cal associations applicable to water bodies
t hr oughout STL.

More critically evaluate the relationship between potential pelagic
versus benthic assenbl age classifications, especially in regards to
resident plants and nacroi nvertebrates versus mgratory fish, and
the possibility and desirability of maintaining separate

cl assifications.

Consult academi c and field experts and specialists to review our
classification units. Conduct expert interviews (e.g., "experts
nmeetings") to refine and strengthen the classification, especially
in New York beyond the efforts of Carol Reschke (1985- 1990) and D,
Hunt (1995-1997). David's suggestions for additional experts include
menber of NYS DEC Division of Water, Cornell University, and David
Strayer. Experts that have previously been interviewed m ght be
revisited, especially Bob Daniels and staff of the Adirondack Lake
Survey, Darrin Freshwater Institute, NYS DEC Fisheries, SUNY

Pl att sburgh, and Paul Smths Coll ege.

Track down additional G S data |layers, especially those that include
| ake depth, alkalinity and other water chem stry paraneters to
advance 3 S anal yses of | ake macrohabitats.

Consult information fromaquatic dat abases, especially those of
state agencies, to further review our classification units.
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C. Revise Community Descriptions.

20.

21.
22.

23.

24.
25.

26.

27.

28.

29.

30.

31.

32.
33.

More rigorously eval uate whether our classification units are
accurately and precisely described. Include further conparisons to
classification schenmes referenced above. Continue to solicit review
of our characterization docunents from STL Aquatic Community Team
menbers: these docunents are | arge and team nenbers may not have had
enough time for a thorough review. A recommended focus for edits is
to the revise the mcrohabitat and assenbl age conposition of al

macr ohabi t at s.

Further review ecological alliance nanes to best represent

di agnosti c speci es.

Reconcil e descriptive information for macrohabitat types between
heritage-docunmented EGs and ot her EGs crosswal ked to our
classification during the 1st iteration with any TNC G S anal yses.
Reconci |l e any occurrence specifications of heritage prograns other
than NYHP with specifications of NYHP for macrohabitat types and the
general classification nethods used to guide our approach here.

Suppl emrent and/or refine the community descriptions and gener al
paranmeters used to distinguish and describe community types.

Ref i ne the geonorphol ogi cal term nology in our macrohabitat type
descriptions with the help of Mke Kline of VI DEC and nore car eful
review of the river types in Rosgen's classification.

Finish revisions of the descriptions of community types peripheral
within STL (nostly NAP types but especially G types) to further

di stingui sh them

Devel op descriptions of estuarine river and | ake types suspected
fromthe Quebec portion of STL with the help of Quebec ecol ogy
staff.

Conmpi | e extensive VI DEC macrophyte data information avail able from
nost Vernont | akes into detail ed assenbl age descriptions for each
regi onal | ake macrohabitat in our STL classification (already

pl anned by Susan Warren and Neil Kamman).

Refine community descriptions using any newy surveyed EGs (heritage
docunented or in other databases), especially to help refine the

t axonom ¢ bounds of classification units.

Encour age additional surveys, especially using heritage mnethodol ogy,
to seek information to fill gaps in comunity descriptions,
especially regional macrohabitats with skel etal descriptions.

Better quantify aspects of communities including abundances of

pl ants and animals, flow paraneters in rivers, and water chem stry
parameters in | akes.

Continue to derive fromd S quantitative features of community types
from docunented EGCs to add to the description.

More fully devel op descriptive information on associ ati ons and
assenbl ages, especially consolidating information from several known
scattered sources.

D. Apply the Cassification to EGs and Test the Fit.

34.

35.

36.

Apply descriptions of aquatic macrohabitat types and regi onal

macr ohabitats to known occurrences (heritage-docunented EGs or EGs
in other state databases) to help refine their identity.

I ncrease NYHP staff famliarity with VT macroi nvertebrate and fish
assenbl ages to nore easily crosswal k VI ACWG based assenbl ages to NY
EGs of STL-designated regional nacrohabitats.

More critically conpare VT river macroinvertebrate sanpling sites to
our STL river nmacrohabitat classification with the help of Steve
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38.

39.

40.

41.
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Fi ske (VT DEC) to explore crosswal king to our classification.

More critically conpare VT fish data to our river macrohabitat
classification with the help of R ch Langdon (VT DEC) to explore
crosswal king to our classification.

Conduct additional expert interviews (e.g., experts neetings) to
identify and crosswal k the best exanpl es of each conmunity type
especially for New York beyond the efforts of D. Hunt (1995-1997).
David's suggestions for additional experts are listed in
Recommendat i on #17 above.

Assess, conpile, and crosswal k to comunity types extensive New York
sanpling data from agenci es such as NYS DEC Fi sheries and NYS DEC
Water. Use sanpling data from Adi rondack Lake Survey, Darrin
Freshwater Institute, Paul Smths Aquatic Institute and others to
refine NAP | ake types.

Confirmthe presence of EGCs of any peripheral comunities
guestionably present in STL, especially Geat Lakes types and
especially in the Black River Valley and Jefferson County. Seek out
literature information or obtain field data anew for occurrences in
t hese areas.

Apply our classification to all heritage-docunmented EGs or EGs in
ot her databases fromthe Quebec portion of STL
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DI CHOTOMOUS KEY TO BASI C FRESHWATER AQUATI C MACROHABI TAT TYPES OF NEW YORK
Used for STL Ecoregion
Draft 2: January 10, 2003
Consol i dated Ri verine/ Lacustrine Version
David M Hunt, Ecological Intuition & Medicine

Need Eventual Expansion of Key for Estuarine and Marine Aquatic Types.
(e.qg., especially for estuarine types in Quebec STL).

(Reschke, 1990) Aquatic communities of a flow ng, non-tidal stream in
portions of the streamthat |ack persistent energent vegetation, but may
i nclude areas with subnerged or floating-Ileaved aquatic vegetation.

Ri verine System (1)

(Reschke, 1990) Aquatic communities of a |lake or pond in a topographic

depression or danmed river channel, in portions of the |ake or pond that
| ack persistent enmergent vegetation, but may include areas with subnerged
or floating-leaved aquatic vegetation. Lacustrine System (2)

1A. (Reschke, 1990 suppl enented) Underground conmunities that are never
exposed to sunlight (or at a mninmmcontaining an outer tw light
zone, ideally containing a small portion of dark zone). BIOTA: dark
zone tolerant and possibly obligate species
PresSent . . .. e Ri verine Cave Comrunity
=Subt erranean Stream
Bi otic/ Ecoregional Variants: STL, NAP, LNE, HAL, QG.~.
1A. (Reschke, 1990 suppl enmented) Above-ground communities that are
usual | y exposed to sone sunlight. BIOTA: light tolerant and obligate
speci es. (ABOVE GROUND STREAMS)
1B. Streamflow intermttent or epheneral (during an average year
nunber of zero-flow days at |east ten days and fl ow detectable for
at | east one week); uppernost part of river system (including
"zero order" stream segnents); watershed small (typically much
l ess than 2 nmi?). BIOTA: bryophytes abundant, often greater than
50% cover, obligate aquatic plants (al gae, plankton, hydrophytic
vascul ar plants) absent or very scarce, fish absent or very
scarce, anphi bians nmay be present.............. Intermttent Stream
Bi oti c/ Ecoregional Variants: STL, G., NAP, LNE, HAL, WAP, NAC.
1B. Stream flow perennial (during an average year nunber of zero-flow
days at nost ten days); 1st or higher order stream segnents.
Bl OTA: bryophytes at nost only noderately abundant and
concentrated on banks and periodically exposed substrate, obligate
aquatic plants (al gae, plankton, hydrophytic vascul ar plants)
typically present and often abundant, fish typically present,
anphi bi an abundance rel atively | ow. ( PERENNI AL STREANE)

1C. Surface connectivity to adjacent streamcommunities only at
doynstrean1end; wat ershed very small (typically much | ess than 2
m <) .
1D. Flowtrickling vertically from deep groundwater. BI OTA:
general ly col dwat er plant and ani mal species, typically
abundant hydrophytic vascul ar plants and bryophytes, fish may
be absent. ....... . ... Spring
Bi otic/Ecoregional Variants: STL, G., NAP, LNE, HAL, WAP, NAC?
1D. Flow stagnant emanating laterally through subsurface of
upstream end of | evee associated with adjacent river



(hyporheic?); BIOTA: generally warmvater plant and ani ma

speci es includi ng abundant aquatic macrophytes and al gae, fish
typically present.......... ... ... .. .. .. .. .. ... Backwat er Sl ough
Bi otic/ Ecoregional Variants: STL, G., NAP, LNE, HAL, WAP, NAC.



1C. Surface connectivity to adjacent aquatic conmunities both
upstream and downstream watershed noderate-sized to | arge
(typically much greater than 2 m?).

1E.

1F.

B
1F.

B

( STANDARD STREAM SEGVENTS)
Rel atively shallow (usually | ess than 4 m deep) and narrow
(usual ly averaging less than 2 mw de) streans of stream
order 1 to 2 (3 to 4) near the source of a river system
(usually within 5 mles); usually with | ow di scharge, high
adj acent canopy cover in forested regions, principal
nutrient source allochthonous (originating outside the
stream systen), limted coarse woody debris, non-braided
channel s, headward erosion, mninml deposition, and
tenperature often relatively cool to cold; watershed
moder at e-si zed (typically 2 to 30 ni? . BIOTA: bryophytes
typically in noderate anpbunts, typically with col dwater
ani mal species, plankton assenbl ages poorly devel oped, fish
diversity typically I ow to noderate. ( HEADWATER STREANS)
Confined streans with predom nance (greater than 30% area)
of riffle mcrohabitat and paucity of run mcrohabitats;
with high to | ow gradient (slope typically at |east 2
degrees, as |low as 1 degree), coarse rocky substrate
(typically bedrock and cobbl e), good aeration (typically
wi th abundant whitewater), relatively high velocity;
usual |y surrounded by upland (terrestrial) communities,
typically forested uplands. BI OTA: bryophytes typically in
noder ate anmounts, epilithic al gae noderately abundant,
vascul ar plants depauperate, riffle specialist fauna
abundant, fauna characteristic of pools and soft bottons
at low abundance.................... Rocky Headwat er Stream
= Confined Headwater Stream
=Hi gh G adi ent Headwater Stream
otic/ Ecoregional Variants: STL, G, NAP, LNE, HAL, WAP, NAC?
Meandering streanms with predom nance of run m crohabitat
and paucity of riffle mcrohabitat; with very | ow gradi ent
(sl ope usually much | ess than 1 degree), fine nucky
substrate, poor aeration (typically with little or no
whitewater), |low velocity; usually surrounded by wetl and
(palustrine) communities, typically shrub swanp, energent
marsh or fen, for greater than 50% of |ength. BIOTA
vascul ar plants typically abundant, bryophytes typically
at low anounts, epilithic algae typically at |ow anounts,
riffle specialist fauna at | ow abundance, fauna
characteristic of pools and soft bottons abundant
.................................... Marsh Headwat er Stream
= Unconfined Headwat er Stream
= Meanderi ng Headwater Stream
= Low G adi ent Headwater Stream
oti c/ Ecoregi onal Variants: STL, G, NAP, LNE, HAL, WAP, NAC?

Coastal Plain Stream of Reschke (1990) may include NAC Vari ant.



1E. Relatively deep (often with portions greater than 4 m deep)
and wi de (usually averaging nore than 2 mw de) streans of
streamorder (3 to 4) 5 or higher, well downstream fromthe
source of a river system (usually greater than 5 mles);
usually with high discharge, |ow adjacent canopy cover,
princi pal nutrient source autochthonous (originating within
the stream system, abundant coarse woody debris,
tenperature often relatively warm often with |ateral
erosi on, braided channels and substantial deposition;
wat ershed large (typically greater than 30 m?) . BIOTA
bryophyt es absent or confined to banks and exposed surfaces,
typically with warmvat er ani mal species, plankton
assenbl ages may be well devel oped, fish diversity typically
hi gh to noderate. (H GH ORDER STREAMS, "RI VERS")
(= MAJOR RI VERS)
1G  Shallower rivers, w thout a profundal (dark) zone and a
hypol i mion), usually of small to noderately |arge stream
orders 55 to 6); watershed very large (typically 30 to
4000 m ). BIOTA: profundal obligates in | ow abundance or
absent, fish diversity typically noderate to high
( STANDARD " RI VER' TYPES)
1H  Confined streamwi th a well-defined pattern of riffle,
run and pool mcrohabitats and abundance of riffle
m crohabitat; with noderate to | ow gradient (typically
with slope at |east 2 degrees, as |low as 1 degree),
coarse rocky substrate (typically cobble or sand), good
aeration (typically with noderate anmount of whitewater),
relatively high velocity, prom nent erosion and m ni nmal
deposition; usually surrounded by upland communiti es,
typically cobble shore or riverside sand-gravel bar.
Bl OTA: epilithic al gae noderately abundant, vascul ar
pl ants absent to sparse, plankton assenbl ages relatively
sparse, riffle specialist fauna abundant, fauna
characteristic of pools and soft bottons at | ow
abundance. . ....... ... Confined River
= Confined Moderate to Large Stream
Bi otic/ Ecoregional Variants: STL, G., NAP, LNE, HAL, WAP.
1H.  Meandering stream w th predom nance of run m crohabitat
and paucity of riffle mcrohabitat; wth very | ow
gradi ent (slope usually nmuch less than 1 degree), fine
substrate (typically silt), poor aeration (typically
with little or no whitewater), relatively |low velocity,
prom nent deposition and m nimal erosion; usually
surrounded by wetland comunities, typically floodplain
forest, often with | evees. BIOTA: epilithic al gae
relatively sparse, plankton assenbl ages relatively
abundant, vascul ar plants may be comon in shall ow areas
and areas of slow flow, riffle specialist fauna
rel atively sparse, fauna characteristic of pools and
soft bottom at high abundance........... Unconfined R ver
= Meandering R ver
= Unconfined Mdderate to Large Stream
= Meandering Moderate to Large Stream
Bi oti c/ Ecoregional Variants: STL, G., NAP, LNE, HAL, WAP, NAC.
NAC Vari ant included under Coastal Plain Stream of Reschke (1990).



Deepwat er river, theoretically with a profundal (dark)
zone (and possibly a hypolimmion zone?), usually of very
| arge stream order (8 or higher?); watershed very |arge
(typically much greater than 4000 ni?) . BIOTA: profundal
obl i gates present in profundal zone, fish diversity

typically very high........................ Deepwat er Ri ver
Bi otic/ Ecoregional Variants: G.



2A.

2A.

Salinity at least 0.5 ppt; BIOTA saline-tol erant species.

( SALI NE LAKES)
Includes. . ... Salt Pond
Bi otic/ Ecoregional Variants: G.

Expansi on of Key for Saline Lakes Qutside of New York Wuld Go Here.
Salinity less than 0.5 ppt; BIOTA: saline-intolerant species.

2B.

2B.

2C.

( FRESHWATER LAKES)

(Reschke, 1990 suppl enent ed) Underground conmunities that are
never exposed to sunlight (or at a m ninmum containing an outer
tw light zone, ideally containing a small portion of dark zone);
Bl OTA: dark zone tol erant and possibly obligate species present.
......................................... Lacustrine Cave Community
(=Subt erranean Lakes)
Bi otic/ Ecoregional Variants: STL, G.?, NAP?, LNE?, HAL?, WAP?
(Reschke, 1990 suppl ement ed) Above-ground conmunities that are

usual | y exposed to sonme sunlight; BIOTA: light tolerant and
obl i gat e speci es. (ABOVE GROUND LAKES)
Surface water intermttent (during an average year water |evel

drops bel ow substrate surface for at |east ten days, water |evel
remai ns above substrate surface for at |east one week), often
i nundated in the spring and dry by late sunmer; heavily
i nfluenced by groundwater |evels; BIOTA: anphibians relatively
abundant, fish usually absent or at nobst relatively scarce.

(1 NTERM TTENT PONDS)

2D. Situated in deep, acidic (pH less than 7), sandy soils;
usually in a barrens, especially pine-dom nated terrestri al
barrens; usually containing several closely associated
energent aquatic vegetation zones; BIOTA: suspected to be
acid tolerant species.............. Pi ne Barrens Vernal Pond
Bi otic/ Ecoregional Variants: LNE-G.- NAP, NAC.
2D. Oten situated in loany soils of variable pH (water
chem stry differences are known between this and sinkhole
pond); usually in a forested setting, especially deciduous
forests, and typically with overhangi ng forest canopy;
Bl OTA: usually with depauperate energent aquatic vegetation
zones and | eaving an exposed nudfl at when drying; Bl OTA
variable. ... ... Ver nal Pool
Bi oti c/ Ecoregional Variants: STL, G., NAP, LNE, HAL, WAP, NAC.
2D. Situated in calcareous soils (pH at least 7), often clay;
(water chem stry differences are known between this and
vernal pool); often in |linmestone woodl and settings, usually
underl ai n by karst topography. BI OTA: suspected to be
cal ci philes/acid intol erant species........... Si nkhol e Pond
Bi otic/Ecoregional Variants: STL-G., LNE, NAP?, HAL?, WAP?.

2C. Surface water perennial (during an average year water |evel

general ly remai ns above the substrate or drops bel ow substrate
surface for only less than ten days); not heavily influenced by
groundwater |evels; BIOTA: fish typically present, anphibian
abundance rel atively | ow ( PERENNI AL LAKES)



2E.

2F.

2F.

2E.

2G

2G

Closely associated with riverine communities (of fluvial |ake
genesis) usually surrounded by a marsh or floodplain, and with
hydrol ogy strongly influenced by the associated river (frequency
of | evee overflow Il ess than 5 years); thermal stratification of
wat er colum di srupted during summer of an average year,
permanent stratification only during winter ("inverse
stratification” with ice at the surface); water continually
circul ating throughout sunmer and thus nmonom ctic, shallowto
noderately shall ow | akes (typically to maxi mum of ca. 20 feet
deep); BIOTA: may contain riverine species assenbl ages;
prof undal obligates in | ow abundance or absent, profundal
i ntol erant species relatively abundant; pel agi c conponent
suspected to be poorly devel oped. (FLUVI AL LAKES)
Situated adjacent to but separated fromthe main channel of a
riverine conmmunity nost of the year, typically formed fromold
nmeanders of the river cut off on both ends fromthe channel or
fromperiodic overflow of the river |evee; water relatively
stagnant with relatively low flushing rate; generally
associated with streans of orders 3 and hi gher; BIOTA: varying
fromriverine to m xed riverine-|lacustrine species assenbl ages
based on frequency of |evee overwash events......... Oxbow Pond
= Levee Lake
Bi otic/Ecoregional Variants: STL, G., NAP, LNE, HAL, WAP, NAC?.
Situated al ong the main channel of a riverine comunity,
usually formed froma relatively | arge natural inpoundnment
(e.g., beaver dans) or deepening of the river; water not
stagnant and wth relatively high flushing rate; generally
associated with streanms of orders 3 and | ower; BIOTA riverine
species assenblages........... ... ... .. .. .. .. Fl ow Thr ough Pond
(= I'n-Line Lake)
Bi otic/ Ecoregional Variants: STL, G., NAP, LNE, HAL, WAP, NAC?.
Not associated with and strongly influenced by adjacent riverine
comunities, usually not surrounded by a marsh or fl oodpl ai n;
wat er strongly influenced vertically from deep groundwat er
(EVALUATE TERM NOLOGY); thermal stratification variable; BIOTA
primarily lacustrine species assenbl ages, typically with
riverine species assenbl ages | acking or at |ow abundance.
( STANDARD LAKE TYPES)

Water colum with permanent or prol onged periods of chem cal
stratification (form ng a chenocline); Water col umm never
conpletely mxes at any tinme of the year or with only very
brief periods of conplete mxing: ideally with only parti al
m xing in the m xol i mion above the chenocline but no m xing
in the noninolimion bel ow the chenocline, where conditions
are anoxic and there are high concentrations of dissolved
salts; typically within a snmall, deep sheltered kettle; BIOTA
generally biotically depauperate, "chemcally tolerant”
species in the nmoninmolimion zone.............. Merom cti c Lake
Bi otic/ Ecoregional Variants: STL, G., NAP, LNE?, HAL?, WAP?.
Water column conpletely m xes at | east once per year; Water
colum generally not permanently chemcally stratified; BIOTA
"chemcally tolerant” species absent. (HOLOM CTI C LAKES)

2H. Alkalinity low (generally less than 12.5 ng/l cal ci um

carbonate); ANC low, trophic state typically oligotrophic;



Bl OTA: vascular plants with | ow species diversity; "acid
tol erant” species dom nant. (ACI DI C LAKES)



Trophic state dystrophic (with I ow conductivity, stained
dark brown/tannic colored); typically unstratified, (may
be di cotherm c??: EVALUATE TH S FURTHER); | ake usually
with a closely associ ated peatl and; substrate of thick
peat to rnuck; BIOTA: "dystrophic tol erant” species
Pr SNt . . Bog Lake
otic/Ecoregional Variants: NAP, LNE, HAL, G.?, WAP?, NAC?.
Trophic state oligotrophic; water clear; stratification
vari abl e; |ake usually without a closely associ ated
peat| and; substrate typically of coarse sedinents; Bl OTA:
dom nated by oxygen-requiring species; vascular plants
usual ly at relatively | ow abundance and dom nated by
rosette-| eaved species, green al gae at | ow abundance,
cyanobacteria generally absent, cold-water fish present
and typically dom nant, chironomds typically in
Tanytarsus group (apply to NAP & STL?: check Steve F.),
| ow- oxygen tol erant species including warmwater fish
typically in | ow abundance, | acking or confined to the
littoral and epilimion zones (especially in sheltered
shal | ow bays); "dystrophic tolerant” species in | ow
abundance. (CLEAR ACI DI C LAKES)
2J. Thermal stratification of water columm disrupted during
summer of an average year, permanent stratification only
during winter ("inverse stratification”™ with ice at the
surface); water continually circulating throughout
summer and thus nonom ctic (FURTHER EVALUATE THI S: NOT
PCLYM CTI C?); shallow to noderately shall ow | akes
(typically to maxi mumof ca. 20 feet/7 mdeep); usually
with | ow habitat diversity; BlIOTA: profundal obligates
in | ow abundance or absent, profundal intolerant species
relatively abundant; pelagic conponent, including fish
predators, poorly developed................. Aci di ¢ Pond
Bi otic/ Ecoregional Variants: NAP, LNE, HAL, WAP, GL7?, NAC?.
2K. Note: in some ecoregions in NY (NAC, possibly Q),
"coastal ponds" m ght key here (SEPARATE DESCRI PTI ON
NOT PROVIDED I N STL TEXT: seasonal water |eve
fluctuations usually dramatic, tenperature warm
coarse underlying sedi nents, need conparison with
intermttent ponds), BIOTA:............... Coastal Pond
Bi otic/ Ecoregional Variants: NAC, G., LNE?.
2K. Note: (A POTENTIAL H GHLY ACIDI C ACIDIC SPLIT MAY BE
WARRANTED AND SHOULD BE DI SCUSSED FOR NAP LAKE TYPES).
Hi ghly acidic, high elevation ponds in NAP have been
called "tarn ponds", distinguished fromthe nore
typi cal acidic ponds: pH acidic; tenperature
relatively cold; BIOTA: vegetation sparse.... Tarn Pond
Bi oti c/ Ecoregional Variants: NAP, LNE?, HAL?.
Thermal stratification of water col umm persi stent
t hroughout sumrer of an average year (maintaining a
di stinct thernocline separating the epilimion and
hypol i mi on), water not continually circulating throughout
sumer; noderately to very deep | akes (typically at | east
20 feet/7 mdeep, ideally at |east 30ft/10m deep); usually
wi th high habitat diversity; BIOTA: profundal tolerant/
obl i gate speci es in abundance (especially in the profundal
zone); pelagic conmponent well devel oped with col d-water



fish typically abundant and typically including deepwater
sal noni ds and cor egoni ds (ACI DI C DI M CTI C LAKES)
Bi oti c/ Ecoregional Variants: NAP, LNE, HAL, WAP?, G.?, NAC?.



2H

2M

2L. May Include........... Aigotrophic Acidic Dimctic Lake
2L. May Include.............. Eutrophic Acidic Dimctic Lake
Al kalinity high (generally greater than 12.5 ng/l cal ci um
carbonate); ANC high; trophic state typically eutrophic to
nmesot rophi c; secchi depth typically < 4 m substrate
organi c; BIOTA: vascul ar plants with high species diversity;
fl oati ng-1eaved aquatic plants comon; "acid tol erant”
species in | ow abundance. (ALKALI NE LAKES)
Thermal stratification of water colum disrupted during
sumer of an average year, permanent stratification only
during winter ("inverse stratification”™ with ice at the
surface); water continually circul ating throughout summer
and thus nmonom ctic (FURTHER EVALUATE THI S: NOT
PCLYM CTI C?); shallow to noderately shall ow | akes
(typically to maxi mum of ca. 20 feet deep); BIOTA
prof undal obligates in | ow abundance or absent, profundal
i ntol erant species relatively abundant; pel agi c conponent
general ly poorly devel oped. (SHALLOW ALKALI NE LAKE TYPES)
(=W NTER- STRATI FI ED MONOM CTI C)

2N. Large, open |lakes, usually at |east about 100 acres and

with sufficient width and surface area/depth ratio to
have thermal stratification strongly influenced by w nd
so that the water colum is well mxed in sumrer
creating fairly uniformtenperature and oxygen | evels
fromtop to bottom may have noderately depth (to at
nost about 30 or 40 feet), can occur at deeper depths
t han sheltered ponds w thout summer stratification;
usually with high habitat diversity; BIOTA: pelagic
conmponent, including fish predators, noderately well
developed........... Wnter-Stratified (Monomctic) Lake
Bi otic/ Ecoregional Variants: STL-G., NAP, LNE?, HAL?, WAP?.
Suspect all New York exanples of this type are al kaline.

2N. Small, sheltered | akes, usually | ess than about 100

acres ("ponds") and with insufficient width and surface
area/depth ratio to have thermal stratification strongly
i nfluenced by wind, thus the sunmer water columm is
fairly uniformin tenperature and oxygen |evels fromtop
to bottomas a result of shallow depth; usually very
shal l ow, up to at nost about 20 feet/7 m deep; usually
with | ow habitat diversity; BlIOTFA pel agi c conponent,
i ncluding fish predators, poorly devel oped.

( ALKALI NE PONDS)



20. Al kalinity noderately high (with cal cium carbonate
concentrations 12.5 to 70 nmg/l // 50 ppm
...................................... Al kal i ne Pond

Bi otic/Ecoregional Variants: STL, G., NAP, LNE, HAL?, WAP?.

20 Alkalinity very high (with cal cium carbonate
concentrations exceeding 70 ng/l // 50 ppm; wth
calciumrich marl deposits on substrate and pl ants;
Bl OTA: cal ci phil es predom nate including Chara spp.
Pot anbgeton filiform s, P. vagi natus, vascul ar pl ant
diversity low ....... ... .. .. . ... Mar| Pond

Bi otic/ Ecoregional Variants: G., LNE?, HAL?, WAP?.
2M  Thermal stratification of water colum persistent

t hroughout sumrer of an average year (maintaining a

di stinct thernocline separating the epilimion and

hypol i mi on), water not continually circulating throughout

sumer; noderately to very deep | akes (typically at |east
ca. 20 feet deep); usually with high habitat diversity;

Bl OTA: profundal tolerant/obligate species in abundance

(especially in the profundal zone); pel agic conmponent well

devel oped. (DEEP ALKALI NE LAKES)

2P. (Inverse) Thermal stratification of water colum not
devel oped or only weakly devel oped during winter of an
average year (not formng ice at surface) or disrupted
t hroughout rmuch of winter and thus permanently
stratified only during sunmer, and water continually
circulating and isothermal throughout winter and thus
with only one period of m xing and turnover (in the
fall) and therefore nonom ctic; |akes usually very |arge
and open (well over 5,000 acres) and usually very deep
(well over 200 feet), and with sufficient wdth and
surface area to have thernmal stratification strongly
i nfluenced by wi nd and wave action during the winter so
that the ice cover is broken up during tines that
simlar |ake types are frozen over, thus creating fairly
uni form tenperature and oxygen levels fromtop to
bottom BI OTA: deep profundal species and w nter
epi | i i on pl ankt on speci es abundant.
........................ Summer-Stratified (Monom ctic) Lake
(=? Warm Monomi ctic Lake)
Bi otic/ Ecoregional Variants: STL, G.-HAL, LNE?, WAP?.
Suspect all New York exanples of this type are al kaline.
2Q (NEED EXPANSI ON AND COWPI LATION FOR G; IS THI'S JUST
THE GL VARI ANT OF THE FORMER?) May | ncl ude: Size
>500, 000 acres; BIOTA: with estuarine species
........................................ Deepwat er Lake
Bi otic/ Ecoregional Variants: only G.
Known in Reschke (1990) as G eat Lakes Deepwater Comrunity.
2P. Water colum inversely thermally stratified during
winter (formng ice at surface) in addition to sumrer
stratification and with two turnovers/periods of m xing
per year (in the spring and fall) and thus dimctic;
Bl OTA: deep profundal species and winter epilinmmion
pl ankt on speci es suspected to be at relatively | ow
abundance (ALKALI NE DI M CTI C LAKES)



2R

Trophic state typically oligotrophic (nutrient poor,
with chlorophyll a levels 0.3-3 ug/l, with total
phosphorous 0 to 10 ug/L after conplete circul ation,
with low primary productivity reflected by | ow

Dl ¢/ di ssol ved i norganic carbon at |ess than 75

g/ nm2/year, with relatively |ow nitrogen
concentrations, with relatively |ow epilimion

vol une/ hypol i mion volunme ratio (usually <1), with

hi gh transparencies reflected by secchi depths greater
than 4 m well oxygenated in the profundal zone) to
dystrophic; substrate typically of shallow coarse

m neral soil; BIOTA: dom nated by oxygen-requiring
speci es; vascular plants usually at relatively | ow
abundance and rosette-| eaved speci es may dom nate,
cyanobacteria generally absent, cold-water fish
present and typically dom nant, chironom ds typically
in Tanytarsus group (apply to NAP & STL?: check Steve
F.), |l ow oxygen tol erant species including warnmwater
fish typically in | ow abundance, |acking or confined
tothe littoral and epilimion zones (especially in
shal | ow shel tered

bays)............. Aigotrophic Alkaline Dimctic Lake

Bi otic/ Ecoregional Variants: STL, G.?, NAP?, LNE?, HAL?, WAP?.

2R

Trophic state typically eutrophic to nesotrophic
(relatively nutrient rich, with chlorophyll a levels
greater than 3 ug/l, with total phosphorous greater
than 10 ug/L after conplete circulation, with high
primary productivity reflected by high DI Cdissol ved

i norgani ¢ carbon at 75-200 g/ nR/year, with relatively
| ow nitrogen concentrations, with relatively high

epi | i mi on vol une/ hypol i mion volune ratio (usually
>1), with relatively |low transparencies reflected by
secchi depths less than 4 m wth oxygen depletion in
t he profundal zone); substrate typically of deep fine
organi ¢ sedi nents; BIOTA: vascul ar plants usually at
relatively high abundance, usually dom nated by | ow
oxygen tol erant species, cyanobacteria and green al gae
general |y abundant, warmwater fish abundant and
typically dom nated by cyprinids and centrachids
(sunfishes), chironomds typically in Chirononmus group
(apply to NAP & STL?: check with Steve F.), oxygen-
requiring species including cold-water fish typically
in | ow abundance, | acking or confined to the profundal
and hypol i mi on

ZONES. . . ..o Eutrophic Al kaline Dimctic Lake

Bi otic/ Ecoregional Variants: STL, G., NAP, LNE, HAL?, WAP~?.

Bi oti c/ Ecor egi onal
Sai nt Lawr ence- Lake Chanpl ai n Ecor egi on
Great Lakes Ecoregion

Nor t her n Appal achi ans Ecor egi on

STL
G

NAP
LNE
HAL
WAP
NAC

Lower

Vari ant s:

New Engl and Ecor egi on

Hi gh Al'l egheny Pl at eau Ecor egi on

Western Al |l egheny Pl at eau Ecoregion

North Atlantic Coast Ecoregion



APPENDI X 1.

SAI NT LAWRENCE/ CHAMPLAI N VALLEY ECOREG ON ( STL)
Rl VERI NE MACROHABI TAT/ ALLI ANCE CLASSI FI CATI ON
First lIteration

Known and Suspected, Extant and Extirpated Community El enents
Crosswal ked to Current and Potential State and National C assifications

I ncl udi ng all Known Northern Appal achi an (NAP) Types in New York and Ver nont

Oiginal: July 7, 2000; David Hunt, New York Natural Heritage Program
Updat e: January 10, 2003; David Hunt, Ecol ogical Intuition & Medicine



LIST OF RIVERINE MACROHABITATS FOR STL (River Macrohabitats)

A. Characteristic STL and NAP Macrohabitats. (with fully developed descriptions)

RM3  STL Intermittent Stream

RM1  NAP Acidic Intermittent Stream
RM2  NAP Calcareous Intermittent Stream
RM18 STL Spring

RM4  NAP Spring

RM6  STL Rocky Headwater Stream
RM5  NAP Rocky Headwater Stream
RM8  STL Marsh Headwater Stream
RM7  NAP Marsh Headwater Stream
RM10 STL Confined River

RM9  NAP Confined River

RM12 STL Unconfined River

RM11 NAP Unconfined River

RM15 STL Backwater Slough

RM14 NAP Backwater Slough

RM17 STL Subterranean Stream
RM16 NAP Subterranean Stream
RM13 GL Deepwater River

B. Estuarine Macrohabitats Likely from Quebec STL/Absent from NY & VT STL. (without descriptions developed)

RM.  Acadian Freshwater Tidal River
RM.  Acadian Brackish Tidal River
RM.  Acadian Marine Tidal River

RM.  Acadian Freshwater Tidal Creek
RM.  Acadian Brackish Tidal Creek
RM.  Acadian Marine Tidal Creek

C. GL Macrohabitats Peripheral in STL. (without fully developed descriptions)

RM.  GL Intermittent Stream

RM.  GL Spring

RM.  GL Rocky Headwater Stream
RM.  GL Marsh Headwater Stream
RM.  GL Confined River

RM.  GL Unconfined River

RM.  GL Backwater Slough

COMMONLY USED ACRONYMS & SOURCES:

Ecoregions
NAP Northern Appalachians
STL St. Lawrence/Lake Champlain
GLB Great Lakes
LNE Lower New England
HAL High Allegheny Plateau
Assemblages
RAP River Assemblages, Plants
RAM River Assemblages, Macroinvertebrates
RAF River Assemblages, Fish
RAH River Assemblages, Herptiles

NAC National Aquatic Community Classification

BCD Biological and Conservation Databases (of the Heritage Network and The Nature Conservancy)
EOR Element Occurrence Records (on BCD)

ELU Ecological Land Unit

EOSPECS Element Occurrence Specifications (field on BCD)

ELDESCRIP Element Description (field on BCD)

NYHP (New York Natural Heritage Program). 1990: Reschke (1990)

VTHP (Vermont Natural Heritage Program). 1989: Thompson (1989); 1996: Vermont Nongame and Natural Heritage Program (1996)
NHHP (New Hampshire Natural Heritage Program). 1992: Sperduto (1992)

MEHP (Maine Natural Heritage Program). 1991: Maine Natural Areas Program (1991)

VT ACWG (1998): Vermont's Aquatic Classification Work Group (1998)



GLB (Great Lakes Basin). 1998: Higgins et al. (1998). 2000: Great Lakes Expert Meeting, NY State, Handouts (2000)
ANC (Adirondack Nature Conservancy)
VTDEC (Vermont Dept. of Environmental Conservation)

NY Counties
NWWASH = Washington, NYESSE = Essex, NYCLIN = Clinton, NYFRAN = Franklin, NYSTLA = Saint Lawrence, NYJEFF = Jefferson, NYLEWI = Lewis, NYONEI =
Oneida, NYOSWE = Oswego.

* = Assemblage thought to be essentially restricted to the described macrohabitat.



Basic Macrohabitat Type #1: INTERMITTENT STREAM Last Update: December 12, 2002

Macrohabitat Name: St. Lawrence-Champlain Valley Intermittent Stream (RM3)
Synonymy/Affinities:
=NYHP (1990): INTERMITTENT STREAM (in part)
= VTHP (1989): Seasonal Stream (in part)
= VT ACWG (1998): apparently no equivalent?
= GLB (2000): apparently no equivalent
Suggested Alliance Name: [unknown calcareous bryophytes]-[unknown macroinvertebrates] Fishless Alliance

Macrohabitat Description (including parameters for use in ELU analysis):

Scale: small.

Watershed Size: << 2 mi2

Microhahitat Composition:
Depth/Substrate microhabitat: all littoral. Light regime microhabitat: all above-ground (small subterranean reaches may be common). Flow microhabitats: variable,
generally alternating riffles and pools. The pelagic zone becomes so small it merges with benthic zone.

Water Permanence: intermittent to ephemeral and "extremely flashy" (R. Langdon).

Stream Position: source, usually 0 to 1st order.

Discharge: very low.

Temperature; cool to cold.

Substrate/Water Alkalinity: primarily circumneutral (acidic variants reported in sandplains).

Substrate Texture: variable; limestone bedrock in one known EQ.

Sediment Transport Regime: headward erosion with minimal deposition.

Flow velocity: variable.

Gradient: variable? (most probably lower than NAP equivalent). Low gradient streams may be most common.

Confinement: unconfined, low sinuosity.

Nutrient Source: leaf litter (allochthonous/heterotrophic).

Landscape Setting:
full canopy (with many EOs likely altered from cultural factors); large runoff area; known EO from flat watershed with mix of agriculture and forest.

Other Features:

ELU Signature: Calcareous to Moderately Calcareous Bedrock; Fine- to Coarse-Grained Dry Flats to Gently Sloping Flats.

Biota:
Fairly poor biotic data available. Calcareous bryophytes suspected to predominate. Macroinvertebrates possibly include acid-intolerant leaf shredders. R. Langdon
reports an amphipod (a permanent resident) in one NY EO (St. Lawrence Co.). Obligate aquatic plants and fish probably scarce. Amphibians may be present. Presence
of Fontinalis from VTHP (1989) is uncertain in STL, as is "roach-like stonefly".

See also Reschke (1990)/NYHP BCD ELDESCRIP and NYHP BCD EOSPECS.

Fish Assemblage: Fishless aquatic areas (RAF9)
Fishless aquatic areas
Assemblage Description: (See Fish Assemblage Descriptions)
Suggested Microhabitat-Association Composition:
1) Riffle: [Calcareous bryophytes]-[unknown macroinvertebrate] Fishless Association
Potential Plant Assemblage: Mid-Elevation Perennial Acidic Stream Brachythecium-Eurynchium Bryophyte Vegetation (RAP8)
Brachythecium rivulare-Eurynchium ripariodes-Hygroamblystegium tenax Bryophyte Vegetation
Assemblage Description: (See Plant Assemblage Descriptions)
Potential Plant Assemblage: Perennial Calcareous Stream Rhytidium Bryophyte Vegetation (RAP9) (?)
Rhytidium sp. Bryophyte Vegetation
Assemblage Description: (See Plant Assemblage Descriptions)
Potential Plant Assemblage: Intermittent Calcareous Stream Bryophyte Vegetation (RAP10) (?)
Cryptogramma stelleri Bryophyte Vegetation
Assemblage Description: (See Plant Assemblage Descriptions)
Macroinvertebrate Assemblage: unknown. consult Steve Fiske, VTDEC.

2) Pool: [unknown macroinvertebrate] Non-Vegetated Fishless Association

Plant Assemblage: Non-Vegetated Stream (RAP14)
Assemblage Description: (See Plant Assemblage Descriptions)1

Macroinvertebrate Assemblage: unknown. consult Steve Fiske, VTDEC.



Potential Macrohabitat Variants (Needing further evaluation as separate macrohabitats with substantial biological differences;
Prime factors to use in stratification during portfolio selection):

1) Substrate Alkalinity Variants.
Notes: most suspected to have circumneutral to basic water and underlying bedrock. Examples on coarse acidic sands (e.g., from sandplains near Lake Champlain) are
suspected, but differences in biota are unknown. STL AQUATIC COMMUNITY TEAM STRONGLY RECOMMENDED USING THIS FACTOR TO STRATIFY SITE
SELECTION.
2) Regional/Watershed Variants.
Notes: Lake Champlain versus Saint Lawrence Valley/Eastern Lake Ontario drainages may differ (but discerning data are not available).
3) Stream Order/Discharge Variants.
Notes: May vary between different stream order and across a discharge range.
4) Substrate Texture and Slope Variants.
Notes: Subtypes may include flat bedrock, vertical bedrock, boulder/cobble, sand, soil. Examples with sand may correlate with acidic substrate (see above)
5) Connectivity Variants.
NAC/GL Basin uses local connectivity patterns (e.g., connection to lakes) to further stratify classification.

Distribution: NY: NAP?, STLy; VT: NAP?, STLy
NY Examples:
NYFRAN?: Pollys Creek; NYJEFF: N of Watertown; hundreds of occurrences suspected, a few known, but little biotic data available.

VT Examples:

Sources: Reschke (1990); VTHP (1989), R. Langdon, VTDEC expert; much based on speculation by D. Hunt, NYHP.



Basic Macrohabitat Type #1: INTERMITTENT STREAM Last Update: December 12, 2002

Macrohabitat Name: Northern Appalachian Acidic Intermittent Stream (RM1)
Synonymy/Affinities:
=NYHP (1990): INTERMITTENT STREAM (in part)
= VTHP (1989): Seasonal Stream (in part)
= MEHP (1991): Intermittent Stream Community (ME River Type R1) (in part)
= NHHP (1992): Intermittent Stream (in part)
= VT ACWG (1998): apparently no equivalent (closet to Herptile classes?)
= GLB (2000): apparently no equivalent
Suggested Alliance Name: Scapania-Arctocorixa-Trichoptera-Amphibia Fishless Alliance

Macrohabitat Description (including parameters for use in ELU analysis):

Scale: small.

Watershed Size: << 2 mi2

Microhabitat Composition:
Depth/Substrate microhabitat: all littoral. Light regime microhabitat: all above-ground (small subterranean reaches may be common). Flow microhabitats: variable,
generally alternating riffles and pools. The pelagic zone becomes so small it merges with benthic zone.

Water Permanence:
intermittent to ephemeral; typically with flowing water only after heavy rains or during the spring; typically drying in summer.

Stream Position: source, usually 0 to 1st order.

Discharge: very low.

Temperature: cool to cold.

Substrate/Water Alkalinity: acidic

Substrate Texture: variable.

Sediment Transport Regime: headward erosion with minimal deposition.

Flow velocity: variable.

Gradient: variable; typically moderate to steep. Most probably higher than STL equivalent. High gradient streams common.

Confinement: unconfined, low sinuosity.

Nutrient Source: leaf litter (allochthonous/heterotrophic).

Landscape Setting: full canopy.

Other Features:

ELU Signature: Acidic-Mafic Bedrock; Gently Sloping, Side Slopes, and Slope Bottoms.

Biota:
Acidic bryophytes suspected to predominate. Macroinvertebrates possibly include acid-intolerant leaf shredders. Obligate aquatic plants and fish probably scarce.
Amphibians may be present. Presence of Fontinalis from VTHP (1989) is uncertain in STL, as is "roach-like stonefly".

See also Reschke (1990)/NYHP BCD ELDESCRIP and NYHP BCD EOSPECS.

Fish Assemblage: Fishless aquatic areas (RAF9)
Fishless aquatic areas
Assemblage Description: (See Fish Assemblage Descriptions)

Herptile Assemblage: Spring Salamander-Northern Two-lined Salamander-Green Frog Intermittent Stream Fauna (RAH1)
Gyrinophilus porphyriticus-Eurycea bislineata-Rana clamitans Assemblage
Assemblage Description: (See Herptile Assemblage Descriptions)
Suggested Microhabitat-Association Composition:
1) Riffle: Scapania nemorosa-Chiloscyphus polyanthos-[unknown macroinvertebrate] Fishless Association
* Plant Assemblage: Subalpine Intermittent Stream Scapania Bryophyte Vegetation (RAP11)
Scapania nemorosa-Bryum pseudotriquetrum-Hygrohypnum ochraceum-Chiloscyphus polyanthos-Isopterigyium muelleriana Bryophyte Vegetation
Assemblage Description: (See Plant Assemblage Descriptions)
Potential Plant Assemblage: Lowland Perennial Acidic Stream Fontinalis Bryophyte Vegetation (RAP7) (?)
Fontinalis sp.-epilithic green algae Bryophyte Vegetation
Assemblage Description: (See Plant Assemblage Descriptions)
Potential Plant Assemblage: Mid-Elevation Perennial Acidic Stream Brachythecium-Eurynchium Bryophyte Vegetation (RAP8)?
Brachythecium rivulare-Eurynchium ripariodes-Hygroamblystegium tenax Bryophyte Vegetation
Assemblage Description: (See Plant Assemblage Descriptions)
Macroinvertebrate Assemblage: unknown. consult Steve Fiske, VTDEC.

2) Pool: Arctocorixa-Northern Two-Lined Salamander Non-Vegetated Fishless Association

Plant Assemblage: Non-Vegetated Stream (RAP14)
Assemblage Description: (See Plant Assemblage Descriptions)



*  Macroinvertebrate Assemblage: Water Boatman-Dominated Pool Fauna (RAM11)
Hemiptera (Arctocorixa, Gerridae)-Trichoptera Assemblage
Assemblage Description: (See Macroinvertebrate Assemblage Descriptions)



Potential Macrohabitat Variants (Needing further evaluation as separate macrohabitats with substantial biological differences; Prime factors to use in stratification during portfolio
selection):

1) Stream Order/Discharge Variants.
Notes: May vary between different stream order and across a discharge range.
2) Substrate Texture and Slope Variants.
Notes: Subtypes may include flat bedrock, vertical bedrock, boulder/cobble, sand, soil.
3) Connectivity Variants.
NAC/GL Basin uses local connectivity patterns (e.g., connection to lakes) to further stratify classification.
4) Watershed Variants.
Notes: Major watershed variants not suspected, but possible; need more assessment.

Distribution: NY: NAPy, STL?; VT: NAPy?, STL?

NY Examples: ~ NYESSE Chicken Coop Brook, NYESSE Chapel Pond, NYESSE Porter Mountain, NYESSE Cascade Mountain, NYESSE Johns Brook Tributary, NYESSE
Schroon Lake Tributary, NYWARR Breisch Property; hundreds of occurrences suspected.
VT Examples:

Sources: Reschke (1990), VTHP (1989), NYHP BCD Community EORs (2002), NYHP Community Leads (2002), Slack (1985).



Basic Macrohabitat Type #1: INTERMITTENT STREAM Last Update: December 12, 2002

Macrohabitat Name: Northern Appalachian Calcareous Intermittent Stream (RM2)
Synonymy/Affinities:
=NYHP (1990): INTERMITTENT STREAM (in part)
= VTHP (1989): Seasonal Stream (in part)
= NHHP (1992): Intermittent Stream (in part)
= MEHP (1991): Intermittent Stream Community (ME River Type R1) (in part)
= VT ACWG (1998): apparently no equivalent
= GLB (2000): apparently no equivalent
Suggested Alliance Name: Rhytidium-Amphibia Fishless Alliance

Macrohabitat Description (including parameters for use in ELU analysis):

Scale: small.

Watershed Size: << 2 mi2

Microhabitat Composition:
Depth/Substrate microhabitat: all littoral. Light regime microhabitat: all above-ground (small subterranean reaches may be common). Flow microhabitats: variable,
generally alternating riffles and pools. The pelagic zone becomes so small it merges with benthic zone.

Water Permanence: intermittent to ephemeral.

Stream Position: source, usually 0 to 1st order.

Discharge: very low.

Temperature; cool to cold.

Substrate/Water Alkalinity: circumneutral to alkaline.

Substrate Texture: calcareous bedrock.

Sediment Transport Regime: headward erosion with minimal deposition.

Flow velocity: variable.

Gradient: variable. Most probably higher than STL equivalent.

Confinement: unconfined, low sinuosity.

Nutrient Source: leaf litter (allochthonous/heterotrophic).

Landscape Setting: full canopy.

Other Features:

ELU Signature: Calcareous to Moderately Calcareous Bedrock; Gently Sloping, Side Slopes, and Slope Bottoms.

Biota: calciphilic bryophytes suspected to predominate. vertebrates dominated by salamanders.

See also Reschke (1990)/NYHP BCD ELDESCRIP and NYHP BCD EOSPECS.

Fish Assemblage: Fishless aquatic areas (RAF9)
Fishless aquatic areas
Assemblage Description: (See Fish Assemblage Descriptions)

Herptile Assemblage: Spring Salamander-Northern Two-lined Salamander-Green Frog Intermittent Stream Fauna (RAH1)
Gyrinophilus porphyriticus-Eurycea bislineata-Rana clamitans Assemblage
Assemblage Description: (See Herptile Assemblage Descriptions)
Possibly additional salamander species characteristic of calcareous sites.

Suggested Microhabitat-Association Composition:
1) Riffle: Rhytidium sp.-[unknown macroinvertebrate] Fishless Association
Plant Assemblage: Perennial Calcareous Stream Rhytidium Bryophyte Vegetation (RAP9)
Rhytidium sp. Bryophyte Vegetation
Assemblage Description: (See Plant Assemblage Descriptions)
* Plant Assemblage: Intermittent Calcareous Stream Bryophyte Vegetation (RAP10)
Cryptogramma stelleri Bryophyte Vegetation
Assemblage Description: (See Plant Assemblage Descriptions)
Potential Plant Assemblage: Mid-Elevation Perennial Acidic Stream Brachythecium-Eurynchium Bryophyte Vegetation (RAP8)?
Brachythecium rivulare-Eurynchium ripariodes-Hygroamblystegium tenax Bryophyte Vegetation
Assemblage Description: (See Plant Assemblage Descriptions)
Macroinvertebrate Assemblage: unknown. consult Steve Fiske, VTDEC.

2) Pool: Arctocorixa-Northern Two-Lined Salamander Non-Vegetated Fishless Association

Plant Assemblage: Non-Vegetated Stream (RAP14)
Assemblage Description: (See Plant Assemblage Descriptions)

Macroinvertebrate Assemblage: unknown. consult Steve Fiske, VTDEC.
Assemblage Description: (See Macroinvertebrate Assemblage Descriptions)



Probably/reportedly also includes Crustacea (Cambaridae), other characteristic invertebrates.



Potential Macrohabitat Variants (Needing further evaluation as separate macrohabitats with substantial biological differences; Prime factors to use in stratification during portfolio
selection):

1) Stream Order/Discharge Variants.
Notes: May vary between different stream order and across a discharge range.
2) Substrate Texture and Slope Variants.
Notes: Subtypes may include flat bedrock, vertical bedrock, boulder/cobble, sand, soil.
3) Connectivity Variants.
NAC/GL Basin uses local connectivity patterns (e.g., connection to lakes) to further stratify classification.

Distribution: NY: NAPy, STL?; VT: NAPy, STL?

NY Examples: NYESSE Cascade Lakes.
VT Examples:

Sources: Reschke (1990), NYHP Community Leads (Hunt, 2002), VTHP (1989), MEHP (1991).



Basic Macrohabitat Type #2: SPRING Last Update: December 12, 2002

Macrohabitat Name: St. Lawrence-Champlain Valley (Circumneutral) Spring (RM18)
Synonymy/Affinities:
= VTHP (1989): Spring Run Community (in part)
= VTHP (1996): Woodland Seep/Spring Run (in part)
=VT ACWG (1998): Spring seeps (RAM10)
= NYHP (1990): ROCKY HEADWATER STREAM (in part)
=NYHP (1990): MARSH HEADWATER STREAM (in part)
= NYHP (1990): MIDREACH STREAM (in part)
=NYHP (1990): MAIN CHANNEL STREAM (in part)
= GLB (2000): apparently no equivalent
Suggested Alliance Name: Tricladida Non-Vegetated Fishless Alliance

Macrohabitat Description (including parameters for use in ELU analysis):

Scale: very small (reportedly a few meters to about 15 meters long); VTHP (1989): spring and area just downstream.

Watershed Size: << 2 mi2

Microhahitat Composition:
Depth/Substrate microhabitat: all littoral. Light regime microhabitat: all above-ground (distinguished from adjacent subterranean areas). Flow microhabitats: suspected to
be primarily pool, but may also be small runs. The pelagic zone becomes so small it merges with benthic zone.

Water Permanence:
permanent. VTHP (1989): downstream end at point where "surface water is encountered"; D. Hunt interpretation: at point where water exceeds 50% of surface
composition during average flow conditions.

Stream Position: source, usually 0 to 1st order.

Discharge: very low.

Temperature; cool to cold. constant (VT ACWG, 1998).

Substrate/Water Alkalinity: primarily circumneutral to calcareous.

Substrate Texture: variable including sandy (VT ACWG, 1998).

Sediment Transport Regime: headward erosion with no deposition.

Flow velocity: slow.

Gradient: low.

Confinement: unconfined, low sinuosity.

Nutrient Source: groundwater minerals? leaf litter? (allochthonous/heterotrophic).

Landscape Setting: full canopy (with many EOs likely altered from cultural factors).

Other Features:

ELU Signature: Calcareous to Moderately Calcareous Bedrock; Fine- to Coarse-Grained Dry Flats to Gently Sloping Flats.

Biota:
Fairly poor hiotic data available. Potential indicator vascular plants and bryophytes. Characteristic and unique indicator coldwater "medicolous" macroinvertebrates
including one reported dragonfly. STL Aquatic Community Team thought that springs warrant separation as a distinct macrohabitat and that NAP and STL examples
have different biota. Biota are reportedly repeatable across Springs of a given region, regardless of the associated adjoining stream macrohabitat type. More biotic data
are needed to confirm these hypotheses. Low productivity. vertebrates dominated by salamanders. Fish are typically absent.

See also Reschke (1990)/NYHP BCD ELDESCRIP and NYHP BCD EOSPECS.

Fish Assemblage: Fishless aquatic areas (RAF9) (?)
Fishless aquatic areas
Assemblage Description: (See Fish Assemblage Descriptions)

Herptile Assemblage: Spring Salamander-Northern Two-lined Salamander-Green Frog Intermittent Stream Fauna (RAH1)
Gyrinophilus porphyriticus-Eurycea bislineata-Rana clamitans Assemblage
Assemblage Description: (See Herptile Assemblage Descriptions)

Suggested Microhabitat-Association Composition:
1) Pool: Tricladida Non-Vegetated Fishless Association

Plant Assemblage: Non-Vegetated Stream (RAP14)
Assemblage Description: (See Plant Assemblage Descriptions)

Plant Assemblage: Golden Saxifrage Spring (RAP1) (?)
Chrysosplenium americanum Herbaceous Vegetation (CEGL006193)
Assemblage Description: (See Plant Assemblage Descriptions)

Macroinvertebrate Assemblage: Cold Sandy Spring Fauna (RAM10) (???)
Trichoptera (Limnephilidae)-unknown group (Tricladida) Assemblage
Assemblage Description: (See Macroinvertebrate Assemblage Descriptions)
Uncertain if associated with this basic macrohabitat type or regional macrohabitat.

2) Run: No biotic information yet available.
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Potential Macrohabitat Variants (Needing further evaluation as separate macrohabitats with substantial biological differences; Prime factors to use in stratification during portfolio
selection):

1) Regional/Watershed Variants.
Notes: Lake Champlain versus Saint Lawrence Valley/Eastern Lake Ontario drainages may differ (but discerning data are not available).

2) Substrate Alkalinity Variants.
Notes: most suspected to have circumneutral to basic water and underlying bedrock. Examples on coarse acidic sands (e.g., from sandplains near Lake Champlain) are
suspected, but differences in biota are unknown.
3) Substrate Texture and Slope Variants.
Notes: Subtypes may include bedrock, boulder/cobble, sand, soil.
4) Connectivity Variants.
NAC/GL Basin uses local connectivity patterns (e.g., connection to lakes) to further stratify classification.

NY Examples: many occurrences suspected, at least one lead, but no biotic data analyzed.
VT Examples: reportedly very common.

Distribution: NY: NAP?, STLy?; VT: NAP?, STLy?

Sources: Reschke (1990), VT ACWG (1998), VTHP (1989, 1996), NYHP Community Leads (2002).
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Basic Macrohabitat Type #2: SPRING Last Update: December 12, 2002

Macrohabitat Name: Northern Appalachian (Acidic) Spring (RM4)
Synonymy/Affinities:
= VTHP (1989): Spring Run Community (in part)
= VTHP (1996): Woodland Seep/Spring Run (in part)
=VT ACWG (1998): Spring seeps (RAM10)
= VT ACWG (1998): Woodland Seep (VT Amphibian Type)
=NYHP (1990): ROCKY HEADWATER STREAM (in part)
= NYHP (1990): MARSH HEADWATER STREAM (in part)
=NYHP (1990): MIDREACH STREAM (in part)
= NYHP (1990): MAIN CHANNEL STREAM (in part)
= NHHP (1992): apparently no equivalent (closest to High Gradient Stream?)
= MEHP (1991): apparently no equivalent (part of Midreach Stream Community, possibly others)
= GLB (2000): apparently no equivalent
Suggested Alliance Name: Tricladida-Amphibia Non-Vegetated Fishless Alliance

Macrohabitat Description (including parameters for use in ELU analysis):

Scale: very small (reportedly a few meters to about 15 meters long); VTHP (1989): spring and area just downstream.

Watershed Size: << 2 mi2

Microhabitat Composition:
Depth/Substrate microhabitat: all littoral. Light regime microhabitat: all above-ground (distinguished from adjacent subterranean areas). Flow microhabitats: suspected to
be primarily pool, but may also be small runs. The pelagic zone becomes so small it merges with benthic zone.

Water Permanence:
permanent. VTHP (1989): downstream end at point where "surface water is encountered"; D. Hunt interpretation: at point where water exceeds 50% of surface
composition during average flow conditions.

Stream Position: source, usually 0 to 1st order.

Discharge: very low.

Temperature: cool to cold. constant VT (1998).

Substrate/Water Alkalinity: primarily acidic to circumneutral.

Substrate Texture: variable.

Sediment Transport Regime: headward erosion with no deposition.

Flow velocity: slow.

Gradient: low.

Confinement: unconfined, low sinuosity.

Nutrient Source: groundwater minerals? leaf litter? (allochthonous/heterotrophic).

Landscape Setting: full canopy.

Other Features: reported to form along fracture lines.

ELU Signature: Acidic-Mafic Bedrock; Gently Sloping, Side Slopes, and Slope Bottoms.

Biota:
Fairly poor biotic data available. Potential indicator vascular plants and bryophytes. Characteristic and unique indicator coldwater "medicolous" macroinvertebrates
including one reported dragonfly (per Steve Fiske). STL Aquatic Community Team thought that springs warrant separation as a distinct macrohabitat and that NAP and
STL examples have different biota. Biota are reportedly repeatable across springs of a given region, regardless of the associated stream macrohabitat type. More biotic
data are needed to confirm these hypotheses. Low productivity. Vertebrates dominated by salamanders. Fish are typically absent.

See also Reschke (1990)/NYHP BCD ELDESCRIP and NYHP BCD EOSPECS.

Fish Assemblage: Fishless aquatic areas (RAF9) (?)
Fishless aquatic areas
Assemblage Description: (See Fish Assemblage Descriptions)

Herptile Assemblage: Spring Salamander-Northern Two-lined Salamander-Green Frog Intermittent Stream Fauna (RAH1)
Gyrinophilus porphyriticus-Eurycea bislineata-Rana clamitans Assemblage
Assemblage Description: (See Herptile Assemblage Descriptions)
Suggested Microhabitat-Association Composition:

1) Pool: Tricladida-Amphibia Non-Vegetated Fishless Association

Plant Assemblage: Non-Vegetated Stream (RAP14)
Assemblage Description: (See Plant Assemblage Descriptions)

Macroinvertebrate Assemblage: Cold Sandy Spring Fauna (RAM10) (???)
Trichoptera (Limnephilidae)-unknown group (Tricladida) Assemblage
Assemblage Description: (See Macroinvertebrate Assemblage Descriptions)
Uncertain if associated with this basic macrohabitat type or regional macrohabitat.

2) Run: No biotic information yet available.



Potential Macrohabitat Variants (Needing further evaluation as separate macrohabitats with substantial biological differences; Prime factors to use in stratification during portfolio
selection):

1) Substrate Alkalinity Variants.
Notes: most suspected to have acidic to circumneutral water and underlying bedrock. Examples on calcareous bedrock are possible, but differences in biota are
unknown.
2) Substrate Texture and Slope Variants.
Notes: Subtypes may include bedrock, boulder/cobble, sand, soil.
3) Connectivity Variants.
NAC/GL Basin uses local connectivity patterns (e.g., connection to lakes) to further stratify classification.

NY Examples: many occurrences suspected, but no biotic data analyzed.
VT Examples: reportedly very common.

Distribution: NY: NAPy?, STLn?; VT: NAPy?, STL?

Sources: Reschke (1990), VT ACWG (1998), VTHP (1989, 1996), NYHP Community Leads (2002).
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Basic Macrohabitat Type #3: ROCKY HEADWATER STREAM Last Update: December 12, 2002

Macrohabitat Name: St. Lawrence-Champlain Valley (Circumneutral) Rocky Headwater Stream (RM6)
Synonymy/Affinities:
=NYHP (1990): ROCKY HEADWATER STREAM (in part)
= VTHP (1989): High-Gradient Stream? (in part)
= VT ACWG (1998): Moderate-sized mountain streams (RAM3)
= VT ACWG (1998): Lower reaches of small rivers (RAM4)
= VT ACWG (1998): Cold, headwater mountain streams (RAM2)?
= VT ACWG (1998): Moderately-sized streams and small rivers, mid elevation mixed cold-warmwater (RAF4) (in part)
= VT ACWG (1998): Moderately-sized streams to small rivers, low elevation, warmwater (RAF5) (in part)
= VT ACWG (1998): Moderate to large, warmwater rivers, entering directly into Lake Champlain (RAF6) (in part)
= GLB (2000): Northern Jefferson County Coastal Streams (GLB Stream Type 32) (in part)
=? GLB (2000): Glacial Marine Plain Tributaries (GLB Stream Type 40) (in part)
=? GLB (2000): Till Plain Tributaries (GLB Stream Type 41) (in part)
=? GLB (2000): Small Marine Plain Coastal Streams (GLB Stream Type 43) (in part)
=? GLB (2000): St. Lawrence Lake Plain Tributaries (GLB Stream Type 44) (in part)
Suggested Alliance Name: Bluntnose Minnow-[calcareous bryophytes]-Promeresia-Chloroperlidae Alliance

Macrohabitat Description (including parameters for use in ELU analysis):

Scale: small to large.

Watershed Size: moderate, 2-30 mi2

Microhabitat Composition:
Depth/Substrate microhabitat: all littoral. Light regime microhabitat: all above-ground. Flow microhabitats: riffles abundant, runs sparse. The pelagic zone becomes so
small it may merge with benthic zone.

Water Permanence: permanent.

Stream Position: headwater, usually 1st to 3rd order.

Discharge: low.

Temperature: warm to cool to cold (probably warmer than NAP equivalent).

Substrate/Water Alkalinity: primarily circumneutral.

Substrate Texture: coarse; many examples with limestone bedrock in St. Lawrence River Valley.

Sediment Transport Regime: headward erosion with minimal deposition.

Flow velocity: fast to moderate.

Gradient:
Medium to slight (to high?) (most probably lower than average example of NAP equivalent). Slope at least 1 degree, usually at least 2 degrees. Low gradient streams
may be most common.

Confinement: strongly to moderately confined, low sinuosity.

Nutrient Source: leaf litter (allochthonous/heterotrophic).

Landscape Setting: full canopy uplands (with many EOs likely altered from cultural factors).

Other Features:
depth usually < 4m, width usually < 2m; coarse woody debris in low abundance; channels without braids; whitewater areas common.

ELU Signature:
Stream Size Class 1?. Calcareous to Moderately Calcareous Bedrock; Fine- to Coarse-Grained Dry Flats to Gently Sloping Flats.

Biota:
Calcareous bryophytes and possibly epilithic green algae suspected to predominate. Vascular plants are depauperate. Macroinvertebrates may include those
characteristic of adjoining larger rivers in STL and possibly acid-intolerant leaf shredders, (and possibly also riffle specialists, algae shredders, and neuston fauna). Fish
assemblages are warmwater to transitional species and likely to span all microhabitats.

See also Reschke (1990)/NYHP BCD ELDESCRIP and NYHP BCD EOSPECS.

Fish Assemblages:
Warmwater assemblages including RAF4, RAF5 and RAF 6 (Mark Ferguson, VTHP). Apparently correspond to GLB Stream Type 32 (Northern NYJEFF coastal
streams). See Richard Langdon, VTDEC, for more suggestions.

Fish Assemblage: Blacknose Dace-Common Shiner (RAF4)
Blacknose Dace-Common Shiner Assemblage
Assemblage Description: (See Fish Assemblage Descriptions)

Fish Assemblage: Bluntnose Minnow-Creek Chub (RAF5)
Bluntnose Minnow-Creek Chub Assemblage
Assemblage Description: (See Fish Assemblage Descriptions)
Some species of GLB (2000) Cool Headwaters (GLB Fish Community H1) suggest RAF3 or possibly this assemblage is in NAP Rocky Headwater Stream. GLB
(2000) Warm Headwaters (GLB Fish Community H2) might crosswalk to "transition" water rocky headwater streams of the Tug Hill (as well as to NAP Marsh
Headwater Stream in this area).

Fish Assemblage: Pumpkinseed-Bluntnose Minnow (RAF6)
Pumpkinseed-Bluntnose Minnow Assemblage
Assemblage Description: (See Fish Assemblage Descriptions)
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Suggested Microhabitat-Association Composition:
1) Riffle: Bluntnose Minnow-[calcareous bryophytes]-Promeresia-Chloroperlidae Association

Potential Plant Assemblage: Perennial Calcareous Stream Rhytidium Bryophyte Vegetation (RAP9) (?)
Rhytidium sp. Bryophyte Vegetation
Assemblage Description: (See Plant Assemblage Descriptions)

Macroinvertebrate Assemblage: Coleoptera-Dominated Warm, Basic Stream Fauna (RAM4)
Coleoptera (Promeresia, Stenelmis)-Plecoptera (Neoperla)-Trichoptera (Chimara) Assemblage
Assemblage Description: (See Macroinvertebrate Assemblage Descriptions)
Presence in STL Rocky Headwater Stream confirmed by Steve Fiske, VTDEC.

Macroinvertebrate Assemblage: Algae Shredder/Scraper-Dominated Fauna (RAM3)
Plecoptera (Chloroperlidae)-Trichoptera (Dolophilodes, Rhychophila)-Diptera (Hexatoma)-Coleoptera (Oulimnius) Assemblage
Assemblage Description: (See Macroinvertebrate Assemblage Descriptions)
Presence in STL Rocky Headwater Stream confirmed by Steve Fiske, VTDEC. Margaritifera may be absent in examples of this macrohabitat (too calcaerous?).

*  Macroinvertebrate Assemblage: Acid-Intolerant Leaf Shredder Insects (RAM2) (?)
Ephemeroptera (Rithrogenia)-Trichoptera (Symphitopsyche?, Glossosoma)-Diptera (Simulium, Antocha) Assemblage
Assemblage Description: (See Macroinvertebrate Assemblage Descriptions)

2) Pool: Bluntnose Minnow-[algae?]-[unknown macroinvertebrate] Association

Plant Assemblage: Non-Vegetated Stream (RAP14)
Assemblage Description: (See Plant Assemblage Descriptions)

Macroinvertebrate Assemblage: unknown, possibly same as riffle. Consult Steve Fiske, VTDEC.

Potential Macrohabitat Variants (Needing further evaluation as separate macrohabitats with substantial biological differences; Prime factors to use in stratification during portfolio
selection):

1) Regional/Watershed Variants.
Notes: Lake Champlain versus Saint Lawrence Valley/Eastern Lake Ontario drainages may differ (but discerning data are not available), especially in fish and mollusk
diversity, but these may represent the same assemblage, simply different levels of "expression" based on historical migration routes. GLB (2000): Drainage unit split
used is Eastern Lake Ontario vs. Saint Lawrence vs. Lake Champlain. STL AQUATIC COMMUNITY TEAM STRONGLY RECOMMENDED USING THIS FACTOR TO
STRATIFY SITE SELECTION.

2) Substrate Alkalinity Variants.
Notes: All or most suspected to have circumneutral to basic water and not be substantially affected by local changes in underlying bedrock.

3) Stream Order/Discharge Variants.
Notes: May vary between different stream order and across a discharge range.

4) Substrate Texture and Slope Variants.
Notes: Subtypes may include flat bedrock, vertical bedrock, boulder/cobble, talus, soil. Such non-vegetated associations used in lake classifications have included
aquatic cliff, aquatic pavement, aquatic boulder field, aquatic talus and aquatic unconsolidated flats. Examples flowing from "cobbly knobs" are known from the
Champlain Valley. Examples with sand are possible, but these usually develop meanders and might be classified under Marsh headwater stream.

5) Temperature Variants.
Notes: warmwater examples are known and coldwater examples may exist. These two variants are reportedly likely to have different fish and macroinvertebrate
assemblages.

6) Connectivity Variants.
NAC/GL Basin uses local connectivity patterns (e.g., connection to lakes) to further stratify classification.

Distribution: NY: NAPy?, STLy; VT: NAPy?, STLy?

NY Examples:
Few known. Potential sites of GLB (2000) Stream Type 32 that may include STL Rocky Headwater Stream include: NYJEFF Chaumont River?, NYJEFF Perch River?, NYJEFF
Kents Creek?

VT Examples:
STL Portfolio: Trout Brook Milton, Thorp Brook Charlotte. Others Suspected from VT ACWG (1998): Castleton River?, Hubbardton River?, Lewis Creek?, Missiquoi River?

Sources:
STL Aguatic Community Team; VT ACWG (1998); Reschke (1990); VTHP (1989). Bruce Gilman is a reported expert on northern NYJEFF examples.
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Basic Macrohabitat Type #3: ROCKY HEADWATER STREAM Last Update: December 12, 2002

Macrohabitat Name: Northern Appalachian (Acidic) Rocky Headwater Stream (RM5)

Synonymy/Affinities:
=NYHP (1990): ROCKY HEADWATER STREAM (in part)
= MEHP (1991): Rocky Headwater Stream Community (ME River Type R3) (in part)
= VTHP (1989): High Gradient Stream (in part)
= NHHP (1992): High Gradient Stream (in part)
=VT ACWG (1998): Cold, headwater acidic mountain streams (RAM1)
= VT ACWG (1998): Small, high elevation, cold, headwater streams (RAF1, RAF2) (in part)
= GLB (2000): Adirondack Highland Streams (GLB Stream Type 38) (in part)
= GLB (2000): Black River Headwaters (GLB Stream Type 34) (in part)
= GLB (2000): Tug Hill Headwater Streams (GLB Stream Type 28) (in part)

Suggested Alliance Name: Brook Trout-Fontinalis-Eurynchium-Green Algae-Parapsyche-Chloroperlidae-Gerridae Alliance

Macrohabitat Description (including parameters for use in ELU analysis):

*?

Scale: small to large.

Watershed Size: moderate, 2-30 mi2

Microhabitat Composition:

Depth/Substrate microhabitat: all littoral. Light regime microhabitat: all above-ground. Flow microhabitats: riffles abundant, runs sparse. The pelagic zone becomes so
small it may merge with benthic zone.

Water Permanence: permanent.

Stream Position: headwater, usually 1st to 3rd order.

Discharge: low.

Temperature: cold to cool.

Substrate/Water Alkalinity: primarily acidic; pH and ANC critically low.

Substrate Texture: coarse (bedrock to cobble).

Sediment Transport Regime: headward erosion with minimal deposition.

Flow velocity: fast to moderate.

Gradient: high to medium.

Confinement: strongly to moderately confined, low sinuosity.

Nutrient Source: leaf litter (allochthonous/heterotrophic).

Landscape Setting: full canopy forested uplands.

Other Features:

Depth usually < 4m, width usually < 2m; coarse woody debris in low abundance; channels without braids; whitewater areas common; with waterfalls and gorges. GLB
(2000): some fed by headwater lakes; Tug Hill examples with radial drainage.

ELU Signature: Stream Size Class 1?. Acidic-Mafic Bedrock; Gently Sloping, Side Slopes, and Slope Bottoms.

Biota: Bryophytes and epilithic green algae predominate. Vascular plants are depauperate, although Podostemum may be reported to occur in this macrohabitat (VTHP, 1989;
MEHP, 1991). Macroinvertebrates include riffle specialists, acid-tolerant leaf shredders, algae shredders and neuston fauna. Fish assemblages are coldwater and
low diversity; they span all microhabitats as addressed below.

See also Reschke (1990)/NYHP BCD ELDESCRIP and NYHP BCD EOSPECS.

Fish Assemblage: Brook Trout (RAF1)
Brook Trout Assemblage

Assemblage Description: (See Fish Assemblage Descriptions)
No NY data are readily available/analyzed.

Fish Assemblage: Brook Trout-Slimy Sculpin (RAF2)
Brook Trout-Slimy Sculpin Assemblage
Assemblage Description: (See Fish Assemblage Descriptions)

Fish Assemblage: Bluntnose Minnow-Creek Chub (RAF5) (?)
Bluntnose Minnow-Creek Chub Assemblage
Assemblage Description: (See Fish Assemblage Descriptions)

Suggested Microhabitat-Association Composition:

1) Riffle: Brook Trout-Fontinalis-Eurynchium-Green Algae-Parapsyche-Chloroperlidae Association
Plant Assemblage: Lowland Perennial Acidic Stream Fontinalis Bryophyte Vegetation (RAP7)
Fontinalis sp.-epilithic green algae Bryophyte Vegetation
Assemblage Description: (See Plant Assemblage Descriptions)

Plant Assemblage: Mid-Elevation Perennial Acidic Stream Brachythecium-Eurynchium Bryophyte Vegetation (RAPS8)
Brachythecium rivulare-Eurynchium ripariodes-Hygroamblystegium tenax Bryophyte Vegetation
Assemblage Description: (See Plant Assemblage Descriptions)

Plant Assemblage: Midreach Epilithic Alga Vegetation (RAP13)
Assemblage Description: (See Plant Assemblage Descriptions)
Algal assemblages may differ across microhabitats, but data have not been analyzed.
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*  Macroinvertebrate Assemblage: Acid-Tolerant Leaf Shredder Insects (RAM1)
Trichoptera (Parapsyche, Palegapetus)-Plecoptera (Capniidae)-Chironomidae (Eukiefferella) Assemblage
Assemblage Description: (See Macroinvertebrate Assemblage Descriptions)

Macroinvertebrate Assemblage: Algae Shredders/Scrapers (RAM3)
Plecoptera (Chloroperlidae)-Trichoptera (Dolophilodes, Rhychophila)-Diptera (Hexatoma)-Coleoptera (Oulimnius) Assemblage
Assemblage Description: (See Macroinvertebrate Assemblage Descriptions)
K. Schneider interview: Margaritifera characteristic of "acidic" (DH: circumneutral?) Rocky Headwater Streams in NAP, especially Adirondack foothills; rare in VT,
S2in NY. DH: Margaritifera is dominant mollusk and at high density in Tug Hill RM5 (NAP Rocky Headwater Streams) grading to RM9 (NAP Confined River).

2) Pool: Brook Trout-[Green Algae]-Gerridae Association
Plant Assemblage: Midreach Epilithic Alga Vegetation (RAP13) SEE RIFFLE

Plant Assemblage: Non-Vegetated Stream (RAP14)
Assemblage Description: (See Plant Assemblage Descriptions)

Macroinvertebrate Assemblage: Cold Sandy Spring Fauna (RAM10)???
Trichoptera (Limnephilidae)-unknown group (Tricladida) Assemblage
Assemblage Description: (See Macroinvertebrate Assemblage Descriptions)
Uncertain if associated with this basic macrohabitat type or regional macrohabitat.

Macroinvertebrate Assemblage: Water Strider-Dominated Pool Fauna (RAM13)
Hemiptera (Gerridae, Vellidae, Mesovellidae) Assemblage
Assemblage Description: (See Macroinvertebrate Assemblage Descriptions)

Potential Macrohabitat Variants (Needing further evaluation as separate macrohabitats with substantial biological differences; Prime factors to use in stratification during portfolio
selection):

1) Calcareous/Circumneutral Substrate Variants.
Potential Plant Assemblage: Perennial Calcareous Stream Rhytidium Bryophyte Vegetation (RAP9)
Rhytidium sp. Bryophyte Vegetation.

Notes: May include other calcareous bryophytes. NYHP has poor information on this assemblage. Need to evaluate potential equivalency with Intermittent Calcareous
Stream Bryophyte Vegetation (RAP10). Uncertain if intermittent or perennial. Lead from published report with uncertainty about presence of Rhytidium in aquatic or
terrestrial setting.

2) Stream Order/Discharge Variants.
Notes: Need to evaluate Brachythecium rivulare-Eurynchium ripariodes-Hygroamblystegium tenax Bryophyte Vegetation (RAP 8) for equivalency to/distinction from
other vegetation assemblages: Lowland Perennial Acidic Stream Fontinalis Bryophyte Vegetation (RAP7) and Subalpine Intermittent Stream Scapania Bryophyte
Vegetation (RAP11). Need to evaluate slight differences across macrohabitats in Slack analysis (no obvious species differences noted): Uncertain if only perennial or
also intermittent.

3) Substrate Texture and Slope Variants.
Notes: Subtypes may include flat bedrock, vertical bedrock, boulder/cobble, talus, sand, soil. Such non-vegetated associations used in lake classifications have included
aquatic cliff, aquatic pavement, aquatic boulder field, aquatic talus and aquatic unconsolidated flats.

4) Regional Variants.
Notes: Adirondack and Green Mountain EOs may differ substantially from Tug Hill EOs especially in gradient, temperature, and fish assemblages (Adirondack/Green
Mts: RAF1, RAF2, cold, steep, high to mid elevation; Tug Hill: RAF5(?), cool, low gradient, only mid elevation. Is the driving parameter elevation within NAP? (Are there
high-elevation vs. mid-elevation variants?) or is it a geographic (E to W) or watershed gradient?

5) Watershed Variants.
Notes: Major watershed variants not suspected, but possible, need more assessment.

Distribution: NY: NAPy, STLy; VT: NAPy, STLy

NY Examples:
NYLEWI E Branch Fish Creek, NYLEWI E Fork Salmon River, NYLEWI W Fork Salmon River, NYLEWI Black Creek New Bremen (STL), NYESSE Opalescent River
Headwaters, NYESSE Gay Brook? (circumneutral), NYESSE Allen Brook, NYESSE Coot Hill (NAP/STL), NYWARR Northwest Bay Brook, NYESSE Johns Brook, NYESSE W
Branch Ausable River Tributaries, many leads surrounding High Peaks. See GLB (2000) for more examples.
VT Examples:
STL Portfolio: Lewis Creek, Browns River. Others suspected from VT ACWG (1998): Bickford Hollow Brook, Bourn Brook, Braser Brook, Cold Brook, Stevensville Brook.
Sources:
Reschke (1990), MEHP (1991), VTHP (1989), VT ACWG (1998); NYHP BCD Community EORs (2002), NYHP ANC Community Leads (Hunt, 2002), Slack (1985), Hunt
(1999c), NYHP BCD Animal EORs (2002), K. Schneider/NYHP mollusk expert, Higgins et al. (1998), Carlson (1993), Smith (1985).
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Basic Macrohabitat Type #4: MARSH HEADWATER STREAM Last Update: December 12, 2002

Macrohabitat Name: St. Lawrence-Champlain Valley (Circumneutral) Marsh Headwater Stream (RM8)
Synonymy/Affinities:
=NYHP (1990): MARSH HEADWATER STREAM (in part)
= VTHP (1989): Low-Gradient Stream (in part)
= VT ACWG (1998): Small streams in lower Champlain Valley (RAM7)
=VT ACWG (1998): Lake marsh outlet stream (RAM9) (in part?)
=VT ACWG (1998): Moderate to large, warmwater rivers, entering directly into Lake Champlain (RAF6) (in part)
= VT ACWG (1998): Moderately-sized streams to small rivers, low elevation, warmwater (RAF5)? (in part)
= VT (Richard Langdon): "Slow winders"
= GLB (2000): Glacial Marine Plain Tributaries (GLB Stream Type 40)
= GLB (2000): Till Plain Tributaries (GLB Stream Type 41)
= GLB (2000): Small Marine Plain Coastal Streams (GLB Stream Type 43)
= GLB (2000): St. Lawrence Lake Plain Tributaries (GLB Stream Type 44)
= GLB (2000): Northern Jefferson County Coastal Streams (GLB Stream Type 32) (in part)
Suggested Alliance Name: Pumpkinseed-Potamogeton-Elodea-Nymphaea-Stenonema-Beaver Alliance

Macrohabitat Description (including parameters for use in ELU analysis):

Scale: small to large.

Watershed Size: moderate, 2-30 mi2

Microhahitat Composition:
Depth/Substrate microhabitat: all littoral. Light regime microhabitat: all above-ground. Flow microhabitats: run-pool abundant; riffles, if present, are very small; beaver
dams (associated with pool microhabitats) are common. Streams may vary from shallow to moderately deep with a well-defined pelagic zone nearest their mouths
(especially ones that join directly to Lake Champlain and the Saint Lawrence River). Lake outlets are special "submicrohabitats" of some runs.

Water Permanence: permanent.

Stream Position: headwater, usually 1st to 3rd order.

Discharge: low.

Temperature: suspected to be warm.

Substrate/Water Alkalinity: primarily calcareous or circumneutral; VT ACWG 1998: high pH and ANC.

Substrate Texture: fine (e.g., sand, silt, and clay); some peat deposits, some over limestone bedrock (GLB, 2000).

Sediment Transport Regime: headward erosion with minimal deposition.

Flow velocity: slow to very slow.

Gradient: low, with slope less than 1 degree.

Confinement: poorly confined, high sinuosity.

Nutrient Source: leaf litter (?) (allochthonous/heterotrophic).

Landscape Setting:
full canopy. Wetlands: usually shrub swamps lined with alder and willow. GLB (2000): other communities cited include deep emergent marsh (in areas of stabilized water
levels) and peatlands.

Other Features: Examples with high water quality typically have low IBI; whitewater is sparse to absent.

ELU Signature:
Stream Size Class 1?. Wet-Moist Flats. Calcareous to Moderately Calcareous Bedrock; Fine- to Coarse-Grained Dry Flats to Gently Sloping Flats.

Biota:
Submergent vascular plants predominate, but substantial phytoplankton populations are suspected for examples with connectivity to large water bodies.
Macroinvertebrates include characteristic soft-bottomed, marsh and pool species possibly including neuston and lake outlet fauna. Large mussels are typically absent.
Beaver are common. Warmwater fish assemblages likely to span all microhabitats are addressed below. GLB (2000) crosswalks types to 3 fish assemblages (GLB Fish
Communities H2, M1, M2). RAF4 or RAF3 were suggested from several GLB Stream Types which crosswalk to H2 (Warm Headwaters) and Till Plain Tributaries which
crosswalk to M1 (Cool Mainstem). Some examples of GLB Stream Type 43, crosswalked to Warm Headwater Fish Community (H2), have coldwater fish and brook trout
(resembling RAF2?). The apparent confusion in fish assemblages was addressed by Mark Ferguson (VTHP) below.

See also Reschke (1990)/NYHP BCD ELDESCRIP and NYHP BCD EOSPECS

Fish Assemblage: Pumpkinseed-Bluntnose Minnow (RAF6)
Pumpkinseed-Bluntnose Minnow Assemblage

Assemblage Description: (See Fish Assemblage Descriptions)
Presence confirmed in STL Marsh Headwater Stream by Mark Ferguson, VTHP.

Fish Assemblage: lowa Darter-Pugnose Shiner (RAF7)
lowa Darter-Pugnose Shiner Assemblage
Assemblage Description: (See Fish Assemblage Descriptions)
Presence confirmed in STL Marsh Headwater Stream by Mark Ferguson, VTHP.

Fish Assemblage: Bluntnose Minnow-Creek Chub (RAF5) (?)
Bluntnose Minnow-Creek Chub Assemblage
Assemblage Description: (See Fish Assemblage Descriptions)
Presence suspected in STL Marsh Headwater Stream by Mark Ferguson, VTHP.

*  Herptile Assemblage: STL Marsh Headwater Stream Fauna (RAH2)
Blanding's Turtle-Beaver Assemblage
Assemblage Description: (See Herptile Assemblage Descriptions)



Blanding's turtle is a rare indicator species. Presence in STL Marsh Headwater Stream confirmed by Mark Ferguson, VTHP & D. Hunt, NYHP.
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Suggested Microhabitat-Association Composition:
1) Run: Pumpkinseed-Potamogeton-Elodea-Beaver Association

Plant Assemblage: American Eelgrass STL Herbaceous Vegetation (RAP3)
Vallisneria americana-Potamogeton perfoliatus Herbaceous Vegetation (CEGL006196) (in part)
Assemblage Description: (See Plant Assemblage Descriptions)
Presence in STL Marsh Headwater Stream confirmed by D. Hunt, NYHP and Susan Warren, VTDEC.

Plant Assemblage: Non-Vegetated Stream (RAP14)
Assemblage Description: (See Plant Assemblage Descriptions)

2) Run/Lake Outlet: Pumpkinseed-[unknown plants]-Simulidae? Association

Macroinvertebrate Assemblage: Filter Collectors (RAM9)
Diptera (Simulidae)-Trichoptera (Hydropsyche, Cheumatopsyche, Symphytopsyche?)-Chironomidae (Tanytarsini) Assemblage
Assemblage Description: (See Macroinvertebrate Assemblage Descriptions)
Presence of typical assemblage in low discharge examples in STL Marsh Headwater Stream confirmed by Steve Fiske, VTDEC. High discharge examples may
support a different assemblage.

3) Pool: Pumpkinseed-Nymphaea-Stenonema-Beaver Association

*  Plant Assemblage: Broadleaf Pondlily STL Herbaceous Vegetation (RAP6)
Nuphar lutea ssp. advena Herbaceous Vegetation (CEGL004324) (in part)
Assemblage Description: (See Plant Assemblage Descriptions)
Presence in STL Marsh Headwater Stream confirmed by D. Hunt, NYHP & Susan Warren, VTDEC.

Plant Assemblage: Non-Vegetated Stream (RAP14)
Assemblage Description: (See Plant Assemblage Descriptions)

Plant Assemblage: Golden Saxifrage Spring (RAP1) (?)
Chrysosplenium americanum Herbaceous Vegetation (CEGL006193)
Assemblage Description: (See Plant Assemblage Descriptions)

Macroinvertebrate Assemblage: Diptera-Dominated Basic Stream Fauna (RAM7)
Diptera (Tipula, Atherix, Simulum)-Chironomidae (Apsectrotnypus, Rheocricotopus)-Crustacae (Hyallela)-Mollusca (Pisidium)-Ephemeroptera (Stenonema)
Assemblage
Assemblage Description: (See Macroinvertebrate Assemblage Descriptions)
Presence in STL Marsh Headwater Stream confirmed by Steve Fiske, VTDEC.

Potential Macrohabitat Variants (Needing further evaluation as separate macrohabitats with substantial biological differences; Prime factors to use in stratification during portfolio
selection):

1) Regional/Watershed Variants.
Notes: Lake Champlain versus Saint Lawrence Valley/Eastern Lake Ontario drainages may differ (but discerning data are not available), especially in fish and mollusk
diversity, but these may represent the same assemblage, simply different levels of "expression” based on historical migration routes. GLB (2000): "coastal" and "lake
plain” types are split. GLB (2000): Drainage unit split used is Eastern Lake Ontario vs. Saint Lawrence vs. Lake Champlain. STL AQUATIC COMMUNITY TEAM
STRONGLY RECOMMENDED USING THIS FACTOR TO STRATIFY SITE SELECTION.

2) Substrate Texture and Slope Variants.
Notes: Subtypes may include flat bedrock, boulder/cobble, sand, soil. Such non-vegetated associations used in lake classifications have included aguatic pavement,
aquatic boulder field and aquatic unconsolidated flats. GLB (2000): target types were split among several surficial geology classes including: a) marine/lacustrine sand,
silt and clay, b) lacustrine calcareous silt, clay, c) fine-textured till and d) limestone bedrock. STL AQUATIC COMMUNITY TEAM STRONGLY RECOMMENDED USING
THIS FACTOR TO STRATIFY SITE SELECTION.

3) Substrate Alkalinity Variants.
Notes: All or most suspected to have circumneutral to basic water and not be substantially affected by local changes in underlying bedrock.

4) Stream Order/Discharge Variants.
Notes: May vary between different stream order and across a discharge range.

5) Connectivity Variants.
NAC/GL Basin uses local connectivity patterns (e.g., connection to lakes) to further stratify classification.

Distribution: NY: NAPy?p?, STLy; VT: NAP?, STLy

NY Examples:
NYSTLA Brandy Brook, NYSTLA Sucker Brook, NYSTLA Coles Creek, NYSTLA Tibbetts Creek, NYSTLA S Beaver Creek, NYSTLA Crooked Creek, NYSTLA Black Creek,
NYJEFF Black River-Jewett Creek, NYJEFF Cranberry Creek, NYJEFF French Creek, NYJEFF Perch River, NYJEFF Mud Creek Cape Vincent, NYCLIN Riley Brook, NYCLIN
Little Salmon River, NYLEWI Black River Tributary, NYWARR Dunham Bay Marsh (NAP). GLB (2000) additions: NYSTLA Chippewa Creek, NYJEFF Perch River, NYSTLA?
Plum Brook, NYSTLA? Squeak Brook, NYSTLA? Trout Brook?, NYSTLA? Lawrence Brook, NYSTLA Little River?, NYSTLA? Fish Creek?, NYSTLA? Otter Creek?, NYSTLA?
Tanner Creek?, NYJEFF Chaumont Creek?, NYJEFF Kents Creek, NYFRAN? Deer River.

VT Examples: STL Portfolio: Lewis Creek. Others Suspected from VT ACWG (1998): Trout Brook, Thorp Brook.
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Sources:
STL Aquatic Community Team; VT ACWG (1998); NYHP BCD Plant EORs (2002); NYHP BCD Animal EORs (2002); NYHP BCD Significant Habitat EORs (2002); NYHP
Community Leads; Reschke (1990); (Smith, 1985); Higgins et al. (1998); Faber-Langendoen (1997); Sneddon et. al (1998); Anderson et al. (1998); Hunt (1999c); Sneddon et al.
(1994); VTHP (1989); GLB (2000).
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Basic Macrohabitat Type #4: MARSH HEADWATER STREAM Last Update: December 12, 2002

Macrohabitat Name: Northern Appalachian (Acidic) Marsh Headwater Stream (RM7)
Synonymy/Affinities:
=NYHP (1990): MARSH HEADWATER STREAM (in part)
= MEHP (1991): Marsh Headwater Stream Community (ME River Type R5) (in part)
= MEHP (1991): Peatland Outlet Stream Community (ME River Type R2) (in part?)
= VTHP (1989): Low Gradient Stream (in part)
= NHHP (1992): Low Gradient Stream (in part)
= VT ACWG (1998): Small headwater marsh streams (RAM5)
= VT ACWG (1998): Lake marsh outlet stream (RAM9)? (in part)
= VT ACWG (1998): Small, high elevation, cold, headwater streams (RAF2) (in part)
= VT ACWG (1998): Moderately-sized, high elevation coldwater stream (RAF3) (in part)
= GLB (2000): Adirondack Highland Streams (GLB Stream Type 38) (in part)
= GLB (2000): Tug Hill Headwater Streams (GLB Stream Type 28) (in part)
=? GLB (2000): Black River Headwaters (GLB Stream Type 34) (in part)
Suggested Alliance Name: Brook Trout?-Potamogeton epihydrus-Brasenia schreberi-Litobrancha-Nepidae Alliance

Macrohabitat Description (including parameters for use in ELU analysis):

Scale: small to large.

Watershed Size: moderate, 2-30 mi2

Microhabitat Composition:
Depth/Substrate microhabitat: all littoral. Light regime microhabitat: all above-ground. Flow microhabitats: run-pool abundant; riffles, if present, are very small; beaver
dams (associated with pool microhabitats) are common. A small pelagic zone may be present. Lake outlets are special "submicrohabitats" of some runs.

Water Permanence: permanent.

Stream Position; headwater, usually 1st to 3rd (4th) order.

Discharge: low.

Temperature; cold to cool.

Substrate/Water Alkalinity: primarily acidic.

Substrate Texture: fine (e.g., sand, silt, muck, some gravel), some peat deposits.

Sediment Transport Regime:

Flow velocity: slow.

Gradient: low.

Confinement: poorly confined, high sinuosity.

Nutrient Source: leaf litter (?) (allochthonous/heterotrophic).

Landscape Setting:
full canopy. Wetlands: usually shrub swamps densely lined with alder, willow, dogwood or cedar, often associated with springs.

Other Features:
Depth usually < 4m, width usually < 2m; coarse woody debris in low abundance; channels without braids; whitewater is sparse to absent. Examples with high water
quality typically have low IBI; whitewater is sparse to absent. outlets (especially associated with peatlands) often strongly dark colered with high levels of tannic and
humic acids. GLB (2000): some fed by headwater lakes, with deranged drainages in the Adirondacks and radial drainage in the Tug Hill.

ELU Signature: Stream Size Class 1?. Wet-Moist Flats. Acidic-Mafic Bedrock; Gently Sloping, Side Slopes, and Slope Bottoms.

Biota:
Submergent vascular plants predominate. Macroinvertebrates include characteristic marsh and pool species including neuston and possibly lake outlet fauna. Beaver
are common. Possible coldwater to transitional fish assemblages, spanning all microhabitats, are addressed below. Reaches at peatland outlets are depauperate in
biota (MEHP, 1991).

See also Reschke (1990)/NYHP BCD ELDESCRIP and NYHP BCD EOSPECS

Fish Assemblage: Brook Trout-Slimy Sculpin (RAF2) (?)
Brook Trout-Slimy Sculpin Assemblage
Assemblage Description: (See Fish Assemblage Descriptions)
Need expert review: in this macrohabitat?

Fish Assemblage: Brook Trout-Blacknose Dace (RAF3) (?)
Brook Trout-Blacknose Dace Assemblage
Assemblage Description: (See Fish Assemblage Descriptions)
Need expert review: in this macrohabitat?

Suggested Microhabitat-Association Composition:
1) Run: Brook Trout?-Potamogeton epihydrus-Litobrancha-Nepidae Association
Plant Assemblage: American Eelgrass NAP Herbaceous Vegetation (RAP2)
Vallisneria americana-Potamogeton perfoliatus Herbaceous Vegetation (CEGL006196) (in part)

Assemblage Description: (See Plant Assemblage Descriptions)

Plant Assemblage: Non-Vegetated Stream (RAP14)
Assemblage Description: (See Plant Assemblage Descriptions)
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*  Macroinvertebrate Assemblage: Cold Sandy Marsh Fauna (RAM5)
Mollusca (Pisidium)-Trichoptera (Polycentropus)-Ephemeroptera (Litobrancha)-Odonata (Cordulegaster) Assemblage
Assemblage Description: (See Macroinvertebrate Assemblage Descriptions)

*  Macroinvertebrate Assemblage: NAP Marsh Headwater Stream Run Fauna (RAM15)
Hemiptera (Nepidae)-Mollusca (Sphaerium)-Chironomidae Assemblage
Assemblage Description: (See Macroinvertebrate Assemblage Descriptions)

Macroinvertebrate Assemblage: Filter Collectors (RAM9) (?)
Diptera (Simulidae)-Trichoptera (Hydropsyche, Cheumatopsyche, Symphytopsyche?)-Chironomidae (Tanytarsini) Assemblage
Assemblage Description: (See Macroinvertebrate Assemblage Descriptions)

2) Pool: Brook Trout?-Brasenia schreberi-Gerridae? Association

Plant Assemblage: Broadleaf Pondlily NAP Herbaceous Vegetation (RAP5)
Nuphar lutea ssp. advena Herbaceous Vegetation (CEGL004324) (in part)
Assemblage Description: (See Plant Assemblage Descriptions)

Plant Assemblage: Non-Vegetated Stream (RAP14)
Assemblage Description: (See Plant Assemblage Descriptions)

Macroinvertebrate Assemblage: Water Strider-Dominated Pool Fauna (RAM13) (?)
Hemiptera (Gerridae, Vellidae, Mesovellidae) Assemblage
Assemblage Description: (See Macroinvertebrate Assemblage Descriptions)

3) Lake Outlet: Brook Trout?-[unknown plants]-Simulidae? Association
Plant Assemblage: Uncertain, probably same as run association.

Macroinvertebrate Assemblage: Filter Collectors (RAM9) (?)
Diptera (Simulidae)-Trichoptera (Hydropsyche, Cheumatopsyche, Symphytopsyche?)-Chironomidae (Tanytarsini) Assemblage
Assemblage Description: (See Macroinvertebrate Assemblage Descriptions/ SEE RUN MICROHABITAT ABOVE)

Potential Macrohabitat Variants (Needing further evaluation as separate macrohabitats with substantial biological differences; Prime factors to use in stratification during portfolio
selection):

1) Substrate Alkalinity Variants.
Notes: All or most suspected to have acidic water and not be substantially affected by local changes in underlying bedrock. MEHP (1991): a highly acidic variant with
darkly colored (tannic/dystrophic) water which is split as a separate type (Peatland Outlet Stream Community) was deemed to be an ecotonal feature by the STL Aquatic
Community Team; upon further evaluation it might be separated out as a separate entity and given a name such as "Bog Stream" (see lacustrine equivalent Bog Lake).
2) Stream Order/Discharge Variants.
Notes: May vary between different stream order and across a discharge range.
3) Substrate Texture and Slope Variants.
Notes: Subtypes may include flat bedrock, boulder/cobble, sand, soil. Such non-vegetated associations used in lake classifications have included aquatic pavement,
aquatic boulder field and aquatic unconsolidated flats.
4) Regional Variants.
Notes: Adirondack and Green Mountain EOs may differ from Tug Hill EOs especially in temperature, elevation and fish assemblages (Adirondack/Green Mts: cold, high
to mid elevation; Tug Hill: cool, only mid elevation). Is the driving parameter elevation within NAP? (Are there high elevation vs. mid elevation variants?) oris it a
geographic (E to W) or watershed gradient?
5) Watershed Variants.
Notes: Major watershed variants not suspected, but possible; need more assessment.

Distribution: NY: NAPy, STLy; VT: NAPy, STLy.

NY Examples:
NYSTLA Main Branch Oswegatchie River, NYSTLA S Branch Grass River, NYSTLA Sawyer Creek (STL), NYSTLA Tanner Creek (STL), NYSTLA Otter Creek (STL), NYSTLA
Little River (STL), NYSTLA Trout Brook Stockholm (STL), NYSTLA Parkhurst Brook (STL), NYSTLA Allen Brook Lawrence (STL), NYSTLA Farrington Brook (STL), NYHAMI
Shingle Shanty Brook, NYHAMI Bog Stream, NYHAMI Red River Inlet, NYLEWI Whetstone Creek, NYLEWI E Branch Fish Creek, NYLEWI South Branch Mad River, NYHAMI
W Branch Sacandaga River, NYCLIN North Branch Great Chazy River (STL), NYCLIN Corbeau Creek (STL), NYHAMI? Sacandaga Lake Outlet, GLB (2000) examples:
NYSTLA? Elm Creek?, NYSTLA? Allen Brook Burke?, NYSTLA? Hawkins Creek?. See also GLB (2000) for more potential examples.

VT Examples: STL Portfolio: Trout Brook Milton, Thorp Brook Charlotte.

Sources:
VT ACWG (1998); NYHP BCD Community EORs (2002), NYHP BCD Plant EORs (2002), NYHP GMF Community Field Forms (2000), NYHP ANC Community Leads (Hunt,
2002), Reschke (1990), Higgins et al. (1998), Hunt (1999c); Sneddon et. al (1998), Anderson et al. (1998), Anderson (1998), VTHP (1989), MEHP (1991).
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Basic Macrohabitat Type #5: CONFINED RIVER Last Update: December 12, 2002
Macrohabitat Name: St. Lawrence-Champlain Valley Confined River (RM10)

Synonymy/Affinities:

= NYHP (1990): MIDREACH STREAM (in part)

= VTHP (1989): Mid-Gradient Stream (in part)

= VT ACWG (1998): Lower reaches of small rivers (RAM4)

= VT ACWG (1998): Moderate-sized mountain streams (RAM3)

= VT ACWG (1998): Moderately-sized streams and small rivers, mid elevation mixed cold-warmwater (RAF4) (in part)

= VT ACWG (1998): Moderately-sized streams to small rivers, low elevation, warmwater (RAF5) (in part)

= GLB (2000): Large St. Lawrence Tributaries (GLB Stream Type 39) (in part)

= GLB (2000): Midreaches of St. Lawrence Tributaries (GLB Stream Type 42) (in part)

=? GLB (2000): Glacial Marine Plain Tributaries (GLB Stream Type 40)

=? GLB (2000y): Till Plain Tributaries (GLB Stream Type 41)

=? GLB (2000): St. Lawrence Lake Plain Mainstems (GLB Stream Type 45)

=? GLB (2000): Black River Mainstem (GLB Stream Type 35) (in part) (GL variant may be better)

=? GLB (2000): Lower Black River (GLB Stream Type 36) (in part) (GL variant may be better)
Suggested Alliance Name: Blacknose Dace-Common Shiner-Green Algae-Neoperla Alliance

Macrohabitat Description (including parameters for use in ELU analysis):

Scale: large.

Watershed Size: moderate to large; 30-4,000 mi2

Microhabitat Composition:

Depth/Substrate microhabitat: all littoral. Light regime microhabitat: all above-ground. Flow microhabitats: Diverse (riffle, run and pool in a well-defined pattern), riffles
moderately abundant. The pelagic zone may be substantially differentiated from benthic zone.

Water Permanence: permanent.

Stream Position: midreach (usually 3rd to 4th order) to main stem/main channel (usually 5th to 6th order).

Discharge: moderate to high.

Temperature; warm; VT ACWG (1998): high summer temperature.

Substrate/Water Alkalinity: circumneutral to basic (high pH).

Substrate Texture: coarse substrate (rock, gravel, sand).

Sediment Transport Regime: lateral erosion with deposition.

Flow velocity: fast to moderate.

Gradient: medium to slight (i.e., slope at least 1 degree, usually at least 2 degrees).

Confinement: strongly to moderately confined, low sinuosity.

Nutrient Source: autotrophic food base (autochthonous).

Landscape Setting:

Upland, typically of riverside sand/gravel bar or cobble shore, some exposed bedrock outcrops; lower valleys of major watersheds, < 35% canopy cover typical.

Other Features:

Some rapid reaches, whitewater areas common, with waterfalls; relatively deep (with areas > 4m deep), relatively wide (averaging > 2m wide), with abundant coarse
woody debris and braided channels with instream islands.

ELU Signature:

Stream Size Class 2-4. Calcareous to Moderately Calcareous Bedrock; Fine- to Coarse-Grained Dry Flats to Gently Sloping Flats.

Biota: Epilithic green algae predominate. Vascular plants depauperate. Macroinvertebrates include riffle specialists, algae shredders, warmwater, basic stream fauna
dominated by beetles and a diverse mussel component characteristic of the Upper Great Lakes, the latter represented by frequent mussel beds. Coldwater to
transitional fish assemblages are of high diversity, spanning all microhabitats, and are addressed below. Variation in fish and mollusk assemblages seem well
correlated with position relative to the Principal Fall Line, which in turn may correlate well with stream size within this category.

See also Reschke (1990)/NYHP BCD ELDESCRIP and NYHP BCD EOSPECS.

Fish Assemblage: Blacknose Dace-Common Shiner (RAF4)
Blacknose Dace-Common Shiner Assemblage
Assemblage Description: (See Fish Assemblage Descriptions)
Presence in STL Confined River confirmed by Mark Ferguson, VTHP.

Fish Assemblage: Bluntnose Minnow-Creek Chub (RAF5)
Bluntnose Minnow-Creek Chub Assemblage
Assemblage Description: (See Fish Assemblage Descriptions)
Presence in STL Confined River confirmed by Mark Ferguson, VTHP.

Fish Assemblage: Pumpkinseed-Bluntnose Minnow (RAF6) (?)
Pumpkinseed-Bluntnose Minnow Assemblage
Assemblage Description: (See Fish Assemblage Descriptions)
Presence in STL Confined River at low abundance confirmed by Mark Ferguson, VTHP.

Suggested Microhabitat-Association Composition:

1) Riffle-Run: Blacknose Dace-Common Shiner-[Green Algae]-Neoperla Association



Plant Assemblage: Midreach Epilithic Alga Vegetation (RAP13)
Assemblage Description: (See Plant Assemblage Descriptions)
Presence in STL Confined River suspected by D. Hunt, NYHP.

Plant Assemblage: Non-Vegetated Stream (RAP14)
Assemblage Description: (See Plant Assemblage Descriptions)
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Macroinvertebrate Assemblage: Algae Shredder/Scraper-Dominated Fauna (RAM3)
Plecoptera (Chloroperlidae)-Trichoptera (Dolophilodes, Rhychophila)-Diptera (Hexatoma)-Coleoptera (Oulimnius) Assemblage
Assemblage Description: (See Macroinvertebrate Assemblage Descriptions)
Presence in moderate-sized examples of STL Confined River confirmed by Steve Fiske, VTDEC.

Macroinvertebrate Assemblage: Coleoptera-Dominated Warm, Basic Stream Fauna (RAM4)
Coleoptera (Promeresia, Stenelmis)-Plecoptera (Neoperla)-Trichoptera (Chimara) Assemblage
Assemblage Description: (See Macroinvertebrate Assemblage Descriptions)
Presence in large examples of STL Confined River confirmed by Steve Fiske, VTDEC.

Macroinvertebrate Assemblage: Upper Great Lakes Glacial Refugia Mollusks (RAM8)
Mollusca (Potamilus, Lampsilis, Leptodea, Pyganodon, Sphaerium, Pisidium)-Ephemeroptera (Hexagenia)-Coleoptera (Dubiraphia)-Trichoptera (Phylocentropus)-
Crustacea (Gammarus)-Chironomidae (Polypedilum)-Diptera (Spheromias, Culicoides) Assemblage
Assemblage Description: (See Macroinvertebrate Assemblage Descriptions)
Presence in large river examples of STL Confined River (below the fall line) confirmed by Steve Fiske, VTDEC.

2) Pool: Blacknose Dace-Common Shiner-[green algae]-[macroinvertebrate] Association

Plant Assemblage: Non-Vegetated Stream (RAP14)
Assemblage Description: (See Plant Assemblage Descriptions)

Macroinvertebrate Assemblage: unknown, poor data available.

Potential Macrohabitat Variants (Needing further evaluation as separate macrohabitats with substantial biological differences; Prime factors to use in stratification during portfolio
selection):

1) Regional/Watershed Variants.
Notes: Lake Champlain versus Saint Lawrence Valley/Eastern Lake Ontario drainages may differ based on available data, especially in fish and mollusk diversity, but
these may represent the same assemblage, simply different levels of "expression” based on historical post-glacial migration routes. There is evidence that besides
biological differences, the Lake Champlain Valley examples represent occurrences with stream bottoms of deep sands with mollusks burrowing deep into the sand; while
the more diverse St. Lawrence River Valley examples represent occurrences with rocky stream bottoms supporting mollusks in shallow sands in bedrock cracks. GLB
(2000): Drainage unit split used is Eastern Lake Ontario vs. Saint Lawrence vs. Lake Champlain. STL AQUATIC COMMUNITY TEAM STRONGLY RECOMMENDED
USING THIS FACTOR TO STRATIFY SITE SELECTION.

2) Elevation Variants (in relation to "Principal Fall Line").
Notes From March 14, 2000 meeting: Most examples are found above the "Principal Fall Line" in VT STL, the Poultney River being an exception and supporting a
unique assemblage of species (especially fishes and mollusks), but located only within a small area (ca. 0.25 miles long). From May 10, 2000 meeting: We decided not
to treat examples of this type below the fall line as a separate and rare river type, since fish and mollusk distributions are apparently determined primarily by the vertical
barrier presented by the fall line, not necessarily the characteristics of the river above the fall line. We also thought that biota in examples above the fall line in STL
differed from the biota in NAP confined rivers, including examples farther upstream on the same river system. STL AQUATIC COMMUNITY TEAM STRONGLY
RECOMMENDED USING THIS FACTOR TO STRATIFY SITE SELECTION (may correspond closer with next factor, stream size).

3) Stream Order/Discharge Variants.
Notes: Reportedly varies between different stream order and across a discharge range. Macroinvertebrates assemblages differ between moderate-sized rivers and
large rivers such as the lower Winooski River of VT (S. Fiske, VTDEC), with leaf shredders and algae scrapers dominant in the former and warmwater assemblages in
the latter. STL AQUATIC COMMUNITY TEAM STRONGLY RECOMMENDED USING THIS FACTOR TO STRATIFY SITE SELECTION.

4) Substrate Texture and Slope Variants.
Notes: Subtypes may include flat bedrock, vertical bedrock, boulder/cobble, talus, sand, soil. Such non-vegetated associations used in lake classifications have included
aquatic cliff, aquatic pavement, aquatic boulder field, aquatic talus and aquatic unconsolidated flats.

5) Connectivity Variants.
NAC/GL Basin uses local connectivity patterns (e.g., connection to lakes) to further stratify classification.

Distribution: NY: NAP?, STLy; VT: NAP?, STLy?

NY Examples: NYFRAN? Chateaugay River, NYWASH Poultney River (LNE).
VT Examples:
Lower Winooski River. STL Portfolio: Lamoille River, Lewis Creek, Missiquoi River. Others suspected from VT ACWG (1998): Castleton River?, Hubbardton River?

Sources:
VT ACWG (1998); NYHP BCD Animal EORs (2002), NYHP ANC Community Leads (Hunt, 2002), Erickson (1995), K. Schneider/NYHP mollusk expert, VTHP (1989), P.
Novak/NYHP odonate expert.



26

Basic Macrohabitat #5: CONFINED RIVER Last Update: December 12, 2002

Macrohabitat Name: Northern Appalachian Confined River (RM9)
Synonymy/Affinities:

=NYHP (1990): MIDREACH STREAM (in part)
= VTHP (1989): Medium Gradient Stream? (in part)
= NHHP (1992): Medium Gradient Stream? (in part)
= MEHP (1991): Midreach Stream Community (ME River Type R4) (in part)
= VT ACWG (1998): Moderately-sized mountain stream (RAM3)
= VT ACWG (1998): Moderately-sized, high elevation coldwater stream (RAF3) (in part)
= VT ACWG (1998): Moderately-sized streams and small rivers, mid elevation mixed cold-warmwater (RAF4) (in part)
= GLB (2000): Adirondack Highland Streams (GLB Stream Type 38) (in part)
= GLB (2000): Eastern Tributaries to Black River (GLB Stream Type 33) (in part)
= GLB (2000): Southern Tug Hill Transition Streams (GLB Stream Type 27) (in part)
=? GLB (2000): Western Tug Hill Transition Streams (GLB Stream Type 29) (in part)
=? GLB (2000): Midreaches of St. Lawrence Tributaries (GLB Stream Type 42) (in part)

Suggested Alliance Name: Brook Trout-Blacknose Dace-Fontinalis-Green Algae-Chloroperlidae-Gerridae Alliance

Macrohabitat Description (including parameters for use in ELU analysis):

Scale: large.

Watershed Size: moderate to large; 30-4,000 mi2

Microhabitat Composition:
Depth/Substrate microhabitat: all littoral. Light regime microhabitat: all above-ground. Flow microhabitats: Diverse (riffle, run and pool in a well-defined pattern), riffles
moderately abundant. The pelagic zone may be substantially differentiated from benthic zone.

Water Permanence: permanent.

Stream Position: midreach (usually 3rd to 4th order) to main stem/main channel (usually 5th to 6th order).

Discharge: moderate to high.

Temperature: cool? to cold.

Substrate/Water Alkalinity: circumneutral (moderate pH); VT ACWG (1998): often over 7.0 pH and with ANC not limiting.

Substrate Texture: coarse substrate (rock, gravel, sand), including those derived from till.

Sediment Transport Regime: depositional with lateral erosion.

Flow velocity: fast.

Gradient: high to medium (to slight).

Confinement: moderately to highly confined.

Nutrient Source: autotrophic food base (autochthonous).

Landscape Setting:
Upland, typically with cobble shore, also with riverside sand/gravel bar and shoreline outcrop; 45% canopy cover typical.

Other Features:
Some rapid reaches, whitewater areas common, with waterfalls; relatively deep (with areas > 4m deep), relatively wide (averaging > 2m wide), with abundant coarse
woody debris and braided channels with instream islands, especially in lower reaches. GLB (2000): fed by headwater lakes and connected to large drainage lakes;
within highly deranged drainage networks; some groundwater fed reaches.

ELU Signature: Stream Size Class 2-4. Acidic-Mafic Bedrock; Gently Sloping, Side Slopes, and Slope Bottoms.

Biota:
Epilithic green algae predominate. Vascular plants depauperate. Macroinvertebrates include riffle specialists, algae shredders and scrapers (both "well represented"),
and, in pools, neuston fauna. Mussel diversity is generally poor and occasional scattered large mussel beds are suspected. Fish assemblages are relatively diverse for
the ecoregion, of coldwater to transitional species, and span all microhabitats, as addressed below.

See also Reschke (1990)/NYHP BCD ELDESCRIP and NYHP BCD EOSPECS.

Fish Assemblage: Brook Trout-Blacknose Dace (RAF3)
Brook Trout-Blacknose Dace Assemblage
Assemblage Description: (See Fish Assemblage Descriptions)

Fish Assemblage: Blacknose Dace-Common Shiner (RAF4)
Blacknose Dace-Common Shiner Assemblage
Assemblage Description: (See Fish Assemblage Descriptions)

Fish Assemblage: Brook Trout-Slimy Sculpin (RAF2) (?)
Brook Trout-Slimy Sculpin Assemblage
Assemblage Description: (See Fish Assemblage Descriptions)

Fish Assemblage: Bluntnose Minnow-Creek Chub (RAF5) (?)
Bluntnose Minnow-Creek Chub Assemblage
Assemblage Description: (See Fish Assemblage Descriptions)

Fish Assemblage: Pumpkinseed-Bluntnose Minnow (RAF6) (?)
Pumpkinseed-Bluntnose Minnow Assemblage
Assemblage Description: (See Fish Assemblage Descriptions)
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Suggested Microhabitat-Association Composition:
1) Riffle-Run: Brook Trout-Blacknose Dace-Fontinalis-Green Algae-Chloroperlidae Association

Plant Assemblage: Midreach Epilithic Alga Vegetation (RAP13)
Assemblage Description: (See Plant Assemblage Descriptions)

Plant Assemblage: Non-Vegetated Stream (RAP14)
Assemblage Description: (See Plant Assemblage Descriptions)

Macroinvertebrate Assemblage: Algae Shredders/Scrapers (RAM3)
Plecoptera (Chloroperlidae)-Trichoptera (Dolophilodes, Rhychophila)-Diptera (Hexatoma)-Coleoptera (Oulimnius) Assemblage
Assemblage Description: (See Macroinvertebrate Assemblage Descriptions)
K. Schneider interview: Margaritifera characteristic of "acidic” (DH: circumneutral?) Rocky Headwater Streams in NAP, especially Adirondack foothills; rare in VT,
S2in NY. DH: Margaritifera is dominant mollusk and at high density in Tug Hill RM9 (NAP Confined River) grading to RM5 (NAP Rocky Headwater Streams).

Macroinvertebrate Assemblage: Cold Sandy Marsh Fauna (RAM5) (?)
Mollusca (Pisidium)-Trichoptera (Polycentropus)-Ephemeroptera (Litobrancha)-Odonata (Cordulegaster) Assemblage
Assemblage Description: (See Macroinvertebrate Assemblage Descriptions)

2) Pool: Brook Trout-Blacknose Dace-[green algae]-Potamogeton sp.-Gerridae Association
Plant Assemblage: Midreach Epilithic Alga Vegetation (RAP13) SEE RIFFLE

Plant Assemblage: Non-Vegetated Stream (RAP14)
Assemblage Description: (See Plant Assemblage Descriptions)

Plant Assemblage: American Eelgrass NAP Herbaceous Vegetation (RAP2) (?)
Assemblage Description: (See Plant Assemblage Descriptions)

Macroinvertebrate Assemblage: Water Strider-Dominated Pool Fauna (RAM13)
Hemiptera (Gerridae, Vellidae, Mesovellidae) Assemblage
Assemblage Description: (See Macroinvertebrate Assemblage Descriptions)

Potential Macrohabitat Variants (Needing further evaluation as separate macrohabitats with substantial biological differences; Prime factors to use in stratification during portfolio
selection):

1) Stream Order/Discharge Variants.
Notes: May vary between different stream order and across a discharge range.

2) Substrate Texture and Slope Variants.
Notes: Subtypes may include flat bedrock, vertical bedrock, boulder/cobble, talus, sand, soil. Such non-vegetated associations used in lake classifications have included
aquatic cliff, aquatic pavement, aquatic boulder field, aquatic talus and aquatic unconsolidated flats.

3) Regional Variants.
Notes: Adirondack and Green Mountain EOs may differ from Tug Hill EOs, especially in temperature, elevation and fish assemblages (Adirondack/Green Mts: cold, mid
elevation; Tug Hill: cool, only mid to low elevation). Is the driving parameter elevation within NAP? (Are there mid elevation vs. low elevation variants?) or is it a
geographic (E to W) or watershed gradient?

4) Watershed Variants.
Notes: Major watershed variants (e.g., St. Lawrence/Lake Champlain watershed, E Lake Ontario watershed, Hudson River watershed, Connecticut River watershed?)
possible but not strongly suspected, need more assessment. Need to evaluate potential split between Hudson drainage and STL drainage (potential anadromous fish
differences reported).

Distribution: NY: NAPy, STLy; VT: NAPy, STLy

NY Examples:
NYESSE W Branch Ausable River, NYESSE E Branch Ausable River, NYESSE Boquet River, NYESSE Upper Hudson River, NYFRAN Saranac River, NYFRAN N Branch
Saranac River, NYFRAN? Salmon River (STL), NYFRAN? Middle Branch Saint Regis River, NYFRAN? West Branch Saint Regis River (STL), NYSTLA Main Branch
Oswegatchie River, NYSTLA Oswegatchie River, NYSTLA Grass River (STL), NYSTLA? Deer River (STL), NYHAMI W Branch Sacandaga River, NYHAMI Moose River,
NYHERK Middle Branch Oswegatchie River, NYLEWI E Branch Fish Creek Midreach, NYLEWI Independence River, NYCLIN Great Chazy River, NYSTLA Raquette River,
NYSTLA EIm Creek, NYFRAN? Chateaugay River, NYFRAN? Trout River, NYFRAN? Little Salmon River. See GLB (2000) for more examples, especially from the western Tug
Hill.

VT Examples:
STL Portfolio: Lamoille River, Browns River, Missiquoi River, Winooski River, Fairfield-Black Creek. Others suspected from VT ACWG (1998): Bourn Brook, Cold River, Dog
River, East Branch North River, East Branch Passumpsuc River, East Branch Nulhegan River, East Putney Brook, Flower Brook, Green River, Moose River, Ottauquechee,
Saxtons River, South Stream, Third Branch White, White River, Winhall River.

Sources:
VT ACWG (1998); NYHP BCD Animal EORs (2002), NYHP BCD Significant Habitat EORs (2002), NYHP BCD Community EORs (2002), NYHP ANC Community Leads (Hunt,
2002), Reschke (1990), Higgins et al. (1998), MEHP (1991).
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Basic Macrohabitat Type #6: UNCONFINED RIVER Last Update: December 12, 2002
Macrohabitat Name: St. Lawrence-Champlain Valley Unconfined River (RM12)

Synonymy/Affinities:

= NYHP (1990): MAIN CHANNEL STREAM (in part)
= VTHP (1989): Low-Gradient Stream? (in part)
= VTHP (1989): Major River? (in part)
= VT ACWG (1998): Moderate to large rivers directly entering Lake Champlain (RAM8)
= VT ACWG (1998): Medium-sized mid-reach meandering streams (RAM6)
= VT ACWG (1998): Small streams in lower Champlain Valley (RAM7)
= VT ACWG (1998): Moderately-sized streams to small rivers, low elevation, warmwater (RAF5) (in part)
=VT ACWG (1998): Moderate to large, warmwater rivers, entering directly into Lake Champlain (RAF6) (in part)
= VT (Richard Langdon): "Slow winders"
= GLB (2000): Large St. Lawrence Tributaries (GLB Stream Type 39)
= GLB (2000): Midreaches of St. Lawrence Tributaries (GLB Stream Type 42)
= GLB (2000): St. Lawrence Lake Plain Mainstems (GLB Stream Type 45)
=? GLB (2000): Glacial Marine Plain Tributaries (GLB Stream Type 40)
=? GLB (2000): Till Plain Tributaries (GLB Stream Type 41)
=? GLB (2000): Black River Mainstem (GLB Stream Type 35) (probably better for GL macrohabitat)
=? GLB (2000): Lower Black River (GLB Stream Type 36) (probably better for GL macrohabitat)

Suggested Alliance Name: Pumpkinseed-Bluntnose Minnow-Potamogeton-Podostemum-Green Algae-Potamilus-Lampsilis Alliance

Macrohabitat Description (including parameters for use in ELU analysis):

Scale: large.

Watershed Size: moderate to large; 30-4,000 mi2

Microhabitat Composition:

Depth/Substrate microhabitat: littoral, possibly with small to moderate amounts of sublittoral area. Light regime microhabitat: all above-ground. Flow microhabitats:
predominantly run with abundant pools; riffles, if present, are very small. The pelagic zone is substantially differentiated from the benthic zone.

Water Permanence: permanent.

Stream Position: midreach (usually 3rd to 4th order) to main stem/main channel (usually 5th to 6th order).

Discharge: moderate to high.

Temperature: warm.

Substrate/Water Alkalinity: calcareous, basic (high pH); with high ANC (VT ACWG, 1998).

Substrate Texture: fine substrate (sand to silt); typically sand/gravel stream bed with clay/silt banks.

Sediment Transport Regime: depositional with lateral erosion.

Flow velocity: slow to moderate.

Gradient: low to very low, with slope less than 1 degree.

Confinement: poorly confined with meanders, high sinuosity.

Nutrient Source: autotrophic food base (autochthonous).

Landscape Setting:

Unconfined, wide rivers in broad valleys, including outwash plains. With meanders, sand bars, eroded sand banks and silt/clay banks. Associated with marshes,
floodplain forests of alder, willow and poplar, and some peatlands. Canopy cover typically low.

Other Features:

relatively deep (with areas > 4m deep), relatively wide (averaging > 2m wide), with abundant coarse woody debris and braided channels with instream islands.
whitewater is sparse to absent. typically below the principal fall line (150 foot elevation).

ELU Signature:

Stream Size Class 2-4. Wet-Moist Flats. Calcareous to Moderately Calcareous Bedrock; Fine- to Coarse-Grained Dry Flats to Gently Sloping Flats.

Biota: Vascular plants may be abundant in shallow and slower sections; epilithic green algae and phytoplankton may be abundant. Macroinvertebrates are predominated by
pool and soft-bottomed species. Characteristic macroinvertebrates include odonates typical of floodplains. These rivers are known as good warmwater fish
concentration areas. Fish assemblages are warmwater, diverse and span all microhabitats, as addressed below. GLB (2000): crosswalked to fish assemblages
M2, LR and possibly M1. Anadromous fish are possible (VTHP, 1989) including rainbow smelt, American shad, and sea lamprey. Contains regionally restricted
fish and mollusk species aggregates from Great Lakes refugia.

See also Reschke (1990)/NYHP BCD ELDESCRIP and NYHP BCD EOSPECS.

Fish Assemblage: Bluntnose Minnow-Creek Chub (RAF5)
Bluntnose Minnow-Creek Chub Assemblage
Assemblage Description: (See Fish Assemblage Descriptions)
Reportedly only above the principal fall line (Richard Langdon, VTDEC). Presence in moderate-sized examples of STL Unconfined River confirmed by Mark
Ferguson, VTHP.

Fish Assemblage: Pumpkinseed-Bluntnose Minnow (RAF6)
Pumpkinseed-Bluntnose Minnow Assemblage
Assemblage Description: (See Fish Assemblage Descriptions)
Presence in large examples of STL Unconfined River confirmed by Mark Ferguson, VTHP.

Fish Assemblage: lowa Darter-Pugnose Shiner (RAF7)
lowa Darter-Pugnose Shiner Assemblage



Assemblage Description: (See Fish Assemblage Descriptions)

Fish Assemblage: Lake Sturgeon Riverine Assemblage (RAF8)
Lake Sturgeon-Greater Redhorse-Channel Darter Assemblage
Assemblage Description: (See Fish Assemblage Descriptions)
Assemblage is likely to span littoral and sublittoral areas.
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Suggested Microhabitat-Association Composition:

1) Riffle-Run: Pumpkinseed-Bluntnose Minnow-Potamogeton-Podostemum-Potamilus-Lampsilis Association

Plant Assemblage: American Eelgrass STL Herbaceous Vegetation (RAP3)
Vallisneria americana-Potamogeton perfoliatus Herbaceous Vegetation (CEGL006196) (in part)
Assemblage Description: (See Plant Assemblage Descriptions)
Presence in STL Unconfined River confirmed by Susan Warren, VTDEC & D. Hunt, NYHP.

Plant Assemblage: Riverweed Herbaceous Vegetation (RAP4)
Podostemum ceratophyllum Herbaceous Vegetation (CEGL004331)
Assemblage Description: (See Plant Assemblage Descriptions)

Plant Assemblage: Lowland Perennial Acidic Stream Fontinalis Bryophyte Vegetation (RAP7) (?)
Fontinalis sp.-epilithic green algae Bryophyte Vegetation
Assemblage Description: (See Plant Assemblage Descriptions)

Plant Assemblage: Main Channel Stream Fontinalis Bryophyte Vegetation (RAP12) (?)
Fontinalis sp. Bryophyte Vegetation
Assemblage Description: (See Plant Assemblage Descriptions)

Plant Assemblage: Non-Vegetated Stream (RAP14)
Assemblage Description: (See Plant Assemblage Descriptions)

Plant Assemblage: Phytoplankton Vegetation (RAP15)
Assemblage Description: (See Plant Assemblage Descriptions)
Presence in this specific macrohabitat and microhabitat type from D. Hunt speculation based on standard aquatic ecology references.

Macroinvertebrate Assemblage: Odonata-Dominated Floodplain Fauna (RAM6)
Coleoptera (Dubiraphia)-Chironomidae (Polypedilum)-Ephemeroptera (Leptophelbidae)-Mollusca (Pisidium)-Odonota (Aeshnidae, Calopterygidae,
Coenargionidae, Gomphidae)-Trichoptera (Hydaphylax) Assemblage
Assemblage Description: (See Macroinvertebrate Assemblage Descriptions)
Presence in moderate-sized examples of STL Unconfined River confirmed by Steve Fiske, VTDEC.

Macroinvertebrate Assemblage: Diptera-Dominated Basic Stream Fauna (RAM7)
Diptera (Tipula, Atherix, Simulum)-Chironomidae (Apsectrotnypus, Rheocricotopus)-Crustacae (Hyallela)-Mollusca (Pisidium)-Ephemeroptera (Stenonema)
Assemblage
Assemblage Description: (See Macroinvertebrate Assemblage Descriptions)
Presence in large examples of STL Unconfined River confirmed by Steve Fiske, VTDEC.

Macroinvertebrate Assemblage: Upper Great Lakes Glacial Refugia Mollusks (RAM8)
Mollusca (Potamilus, Lampsilis, Leptodea, Pyganodon, Sphaerium, Pisidium)-Ephemeroptera (Hexagenia)-Coleoptera (Dubiraphia)-Trichoptera (Phylocentropus)-
Crustacea (Gammarus)-Chironomidae (Polypedilum)-Diptera (Spheromias, Culicoides) Assemblage
Assemblage Description: (See Macroinvertebrate Assemblage Descriptions)
Presence in large examples of STL Unconfined River confirmed by Steve Fiske, VTDEC.

2) Pool: Pumpkinseed-Bluntnose Minnow-[unknown phytoplankton]-[unknown macroinvertebrate] Association

Plant Assemblage: Non-Vegetated Stream (RAP14)
Assemblage Description: (See Plant Assemblage Descriptions)

Plant Assemblage: Phytoplankton Vegetation (RAP15) (?)
Assemblage Description: (See Plant Assemblage Descriptions)
Presence in this specific macrohabitat and microhabitat type from D. Hunt speculation based on standard aquatic ecology references.

Macroinvertebrate Assemblage: unknown, poor data available.
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Potential Macrohabitat Variants (Needing further evaluation as separate macrohabitats with substantial biological differences; Prime factors to use in stratification during portfolio
selection):

1) Regional/Watershed Variants.
Notes: Lake Champlain versus Saint Lawrence Valley/Eastern Lake Ontario drainages may differ based on available data, especially in fish and mollusk diversity, but
these may represent the same assemblage, simply different levels of "expression” based on historical post-glacial migration routes. There is evidence that besides
biological differences, the Lake Champlain Valley examples represent occurrences with stream bottoms of deep sands with mollusks burrowing deep into the sand; while
the more diverse St. Lawrence River Valley examples represent occurrences with rocky stream bottoms supporting mollusks in shallow sands in bedrock cracks. GLB
(2000): Drainage unit split used is Eastern Lake Ontario vs. Saint Lawrence vs. Lake Champlain. STL AQUATIC COMMUNITY TEAM STRONGLY RECOMMENDED
USING THIS FACTOR TO STRATIFY SITE SELECTION.

2) Elevation Variants (in relation to "Principal Fall Line").
Notes From March 14, 2000 meeting: Rich Langdon, VTDEC: fish and mollusk assemblages differ above and below the "Principal Fall Line" at 150 foot elevation in VT
STL. Smith reference suggests a fall line in Adirondacks at 200 feet, thus approximating the NAP/STL ecoregion boundary. From May 10, 2000 meeting: We decided
not to treat examples of this type above and below the fall line as separate river types, since fish and mollusk distributions are apparently determined primarily by the
vertical barrier presented by the fall line, not necessarily the characteristics of the river above the fall line. We also thought that biota in examples above the fall line in
STL differed from the biota in NAP unconfined rivers, including examples farther upstream on the same river system. STL AQUATIC COMMUNITY TEAM STRONGLY
RECOMMENDED USING THIS FACTOR TO STRATIFY SITE SELECTION (may correspond closer with next factor, stream size).

3) Stream Order/Discharge Variants.
Notes: Reportedly varies between different stream order and across a discharge range, at least for macroinvertebrates assemblages, between moderate-size rivers and
large rivers (S. Fiske, VTDEC). STL AQUATIC COMMUNITY TEAM STRONGLY RECOMMENDED USING THIS FACTOR TO STRATIFY SITE SELECTION.

4) Substrate Texture and Slope Variants.
Notes: Subtypes may include flat bedrock, vertical bedrock, boulder/cobble, talus, sand, soil. Such non-vegetated associations used in lake classifications have included
aquatic cliff, aquatic pavement, aquatic boulder field, aquatic talus and aquatic unconsolidated flats. GLB (2000): target types were designated based on various surficial
geological classes: a) marine/lacustrine sandy, silt, clay, b) fine-textured till and outwash channels, c) lacustrine calcareous silt and clay. STL AQUATIC COMMUNITY
TEAM STRONGLY RECOMMENDED USING THIS FACTOR TO STRATIFY SITE SELECTION.

5) Connectivity Variants.
NAC/GL Basin uses local connectivity patterns (e.g., connection to lakes) to further stratify classification.

Distribution: NY: NAPy?, STLy; VT: NAP?, STLy

NY Examples:
NYCLIN Salmon River, NYSTLA Grass River, NYSTLA Oswegatchie River, NYSTLA Raquette River, NYSTLA St. Regis River, NYSTLA Chippewa Creek, NYFRAN Salmon
River, NYSTLA Beaver Creek?, NYWASH Poultney River (LNE), NYWASH Mettawee River (LNE), NYESSE Boquet River, NYCLIN Saranac River, NYJEFF Indian River,
NYESSE LaChute River, NYCLIN Little Ausable River. GLB (2000) additions: NYSTLA? Black Creek, NYLEWI? West Branch Oswegatchie River (NAP).

VT Examples:
STL Portfolio: Lamoille River, Missiquoi River, Lewis Creek, Winooski River, Otter River & tributaries, Poultney River (NY/VT LNE).

Sources:
VT ACWG (1998); NYHP BCD Animal EORs (2002), NYHP BCD Plant EORs (2002), NYHP BCD Significant Habitat EORs (2002), NYHP ANC Community Leads (Hunt,
2002), Reschke (1990), Higgins et al. (1998), Hunt (1999c); Sneddon et. al (1998), Anderson et al. (1998), VTHP (1989).
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Basic Macrohabitat Type #6: UNCONFINED RIVER Last Update: December 12, 2002

Macrohabitat Name: Northern Appalachian Unconfined River (RM11)
Synonymy/Affinities:

=NYHP (1990): MAIN CHANNEL STREAM (in part)
= VTHP (1989): Low-Gradient Stream? (in part)
= VTHP (1989): Major River? (in part)
= NHHP (1992): Major River? (in part)
= MEHP (1991): Main Channel River Community (ME River Type 7) (in part)
= VT ACWG (1998): Medium-sized mid-reach meandering streams (RAM6)
= VT ACWG (1998): Moderately-sized streams and small rivers, mid elevation mixed cold-warmwater (RAF4) (in part)
= GLB (2000): Adirondack Highland Streams (GLB Stream Type 38) (in part)
=? GLB (2000): Midreaches of St. Lawrence Tributaries (GLB Stream Type 42) (in part)
=? GLB (2000): Southern Tug Hill Transition Streams (GLB Stream Type 27) (in part)
=? GLB (2000): Eastern Tributaries to Black River (GLB Stream Type 33) (in part)

Suggested Alliance Name: Blacknose Dace-Common Shiner-Potamogeton-Green Algae-Aeshnidae Alliance

Macrohabitat Description (including parameters for use in ELU analysis):

Scale: moderate to large.

Watershed Size: moderate to large; 30-4,000 mi2

Microhabitat Composition:

Depth/Substrate microhabitat: littoral, possibly with small amounts of sublittoral area. Light regime microhabitat: all above-ground. Flow microhabitats: predominantly run
with abundant pools; riffles, if present, are very small. The pelagic zone is substantially differentiated from the benthic zone.

Water Permanence: permanent.

Stream Position: midreach (usually 3rd to 4th order) to main stem/main channel (usually 5th to 6th order).

Discharge: moderate.

Temperature: cool?

Substrate/Water Alkalinity: circumneutral (moderate pH) (?).

Substrate Texture: fine substrate (sand and gravel to silt), some peat deposits.

Sediment Transport Regime: depositional with lateral erosion.

Flow velocity: slow.

Gradient: low to very low.

Confinement: poorly confined with meanders, high sinuosity.

Nutrient Source: autotrophic food base (autochthonous).

Landscape Setting:

Unconfined with meanders, sand bars in broad valleys. Associated with floodplain marshes, lined with alder, willow (and possibly poplar [per VT ACWG (1998)]). Canopy
cover typically low. NY: presence of poplar questioned in NAP.

Other Features:

Relatively deep (with areas > 4m deep), relatively wide (averaging > 2m wide), with abundant coarse woody debris. variable channel morphometry (MEHP, 1991),
typically with braided channels and alternating sections of erosional and depositional features (MEHP, 1991). whitewater sparse to absent. GLB (2000): fed by
headwater lakes, connecting to large drainage lakes.

ELU Signature: Stream Size Class 2-4. Wet-Moist Flats. Acidic-Mafic Bedrock; Gently Sloping, Side Slopes, and Slope Bottoms.

Biota: Vascular plants may be abundant in shallow and slower sections; epilithic green algae and phytoplankton may be abundant. Macroinvertebrates are predominated by
pool and soft-bottomed species. Characteristic macroinvertebrates include odonates typical of floodplains. Fish assemblages are relatively diverse for the
ecoregion, with transitional species, and span all microhabitats, as addressed below. Anadromous fish, reported by VTHP (1989) and MEHP (1991), are not
expected to be widespread in this type, possibly only Atlantic salmon and possibly only in a restricted part of the community range (e.g., at the lowest
elevations/along the lowest reaches).

See also Reschke (1990)/NYHP BCD ELDESCRIP and NYHP BCD EOSPECS.

Fish Assemblage: Blacknose Dace-Common Shiner (RAF4)
Blacknose Dace-Common Shiner Assemblage

Fish Assemblage: Pumpkinseed-Bluntnose Minnow (RAF6) (?)
Pumpkinseed-Bluntnose Minnow Assemblage

Assemblage Description: (See Individual Fish Assemblage Descriptions)

Suggested Microhabitat-Association Composition:
1) Riffle-Run: Blacknose Dace-Common Shiner-Potamogeton-Green Algae-Aeshnidae Association
Plant Assemblage: American Eelgrass NAP Herbaceous Vegetation (RAP2)
Vallisneria americana-Potamogeton perfoliatus Herbaceous Vegetation (CEGL006196) (in part)
Assemblage Description: (See Plant Assemblage Descriptions)
Plant Assemblage: Lowland Perennial Acidic Stream Fontinalis Bryophyte Vegetation (RAP7) (?)
Fontinalis sp.-epilithic green algae Bryophyte Vegetation
Assemblage Description: (See Plant Assemblage Descriptions)

Apparently reported from this specific macrohabitat, but may be confined to shallow shoals or banks or a represented by a different assemblage (see RAP12).

Plant Assemblage: Main Channel Stream Fontinalis Bryophyte Vegetation (RAP12) (?)



Fontinalis sp. Bryophyte Vegetation
Assemblage Description: (See Plant Assemblage Descriptions)

Plant Assemblage: Phytoplankton Vegetation (RAP15) (?) SEE POOL MICROHABITAT BELOW

Plant Assemblage: Non-Vegetated Stream (RAP14)
Assemblage Description: (See Plant Assemblage Descriptions)
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Macroinvertebrate Assemblage: Odonata-Dominated Floodplain Fauna (RAM6)
Coleoptera (Dubiraphia)-Chironomidae (Polypedilum)-Ephemeroptera (Leptophelbidae)-Mollusca (Pisidium)-Odonota (Aeshnidae, Calopterygidae,
Coenargionidae, Gomphidae)-Trichoptera (Hydaphylax) Assemblage
Assemblage Description: (See Macroinvertebrate Assemblage Descriptions)

2) Pool: Blacknose Dace-Common Shiner-Nymphaea-[unknown macroinvertebrate] Association

Plant Assemblage: Broadleaf Pondlily NAP Herbaceous Vegetation (RAP5)
Assemblage Description: (See Plant Assemblage Descriptions)

Plant Assemblage: Non-Vegetated Stream (RAP14)
Assemblage Description: (See Plant Assemblage Descriptions)

Plant Assemblage: Phytoplankton Vegetation (RAP15) (?)

Assemblage Description: (See Plant Assemblage Descriptions)
Concentrated in the pelagic-epilimnion microhabitat. Presence in this specific macrohabitat and microhabitat type from D. Hunt speculation based on standard

aquatic ecology references.
Macroinvertebrate Assemblage: unknown, poor data available.

Potential Macrohabitat Variants (Needing further evaluation as separate macrohabitats with substantial biological differences; Prime factors to use in stratification during portfolio
selection):

1) Stream Order/Discharge Variants.
Notes: May vary between different stream order and across a discharge range.

2) Substrate Texture and Slope Variants.
Notes: Subtypes may include flat bedrock, vertical bedrock, boulder/cobble, talus, gravel, sand, soil. Such non-vegetated associations used in lake classifications have

included aquatic cliff, aquatic pavement, aquatic boulder field, aquatic talus and aquatic unconsolidated flats.

3) Regional/Watershed Variants.
Notes: Possible regional variants typical for other NAP macrohabitat not suspected, as no examples suspected from the outlying Tug Hill area. Major watershed variants
(e.g., St. Lawrence/Lake Champlain watershed, E Lake Ontario watershed, Hudson River watershed, Connecticut River watershed?) possible but not strongly
suspected; need more assessment. Need to evaluate potential split between Hudson drainage and STL drainage (potential anadromous fish differences, only difference

may be Atlantic salmon).
Distribution: NY: NAPy, STLy; VT: NAPy?, STLy.

NY Examples:
NYSTLA Lower Raquette River (STL), NYFRAN Raquette River Harrietstown, NYFRAN? Saint Regis River (STL), NYESSE Schroon River (NAP), NYSTLA Indian River (STL),
NYSTLA Oswegatchie River (STL), NYSTLA Little River (STL), NYCLIN Boquet River, NYCLIN Great Chazy River (STL), NYCLIN Ausable River (STL), NYLEWI Beaver River

(STL), NYFRAN? Lawrence Creek.
VT Examples: STL Portfolio: Missiquoi River, Winooski River.

Sources: VT ACWG (1998); NYHP BCD Community EORSs (2002), NYHP BCD Animal EORs (2002), NYHP ANC Community Leads (Hunt, 2002), Reschke (1990), MEHP (1991),
VTHP (1989).
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Basic Macrohabitat Type #7: BACKWATER SLOUGH Last Update: December 12, 2002

Macrohabitat Name: St. Lawrence-Champlain Valley (Circumneutral) Backwater Slough (RM15)
Synonymy/Affinities:
=NYHP (1990): BACKWATER SLOUGH (in part)
= VT ACWG (1998): apparently no equivalent
= VTHP (1989): apparently no equivalent (closest to Low Gradient Stream?)
= GLB (2000): Till Plain Tributaries (GLB Stream Type 41) (in part)
Suggested Alliance Name: Pumpkinseed-Bluntnose Minnow-Potamogeton-Elodea-Stenonema Alliance

Macrohabitat Description (including parameters for use in ELU analysis):

Scale: small.

Watershed Size: very small; << 2mi2

Microhahitat Composition:
Depth/Substrate microhabitat: littoral, possibly with small to moderate amounts of sublittoral area. Light regime microhabitat: all above-ground. Flow microhabitats:
predominantly pools. The pelagic zone may be substantially differentiated from the benthic zone.

Water Permanence: permanent.

Stream Position: headwater, usually only 1st order.

Discharge: very low.

Temperature: warm.

Substrate/Water Alkalinity: calcareous, basic (high pH).

Substrate Texture: fine substrate (silt?); examples on bedrock also known.

Sediment Transport Regime: depositional during flood stage.

Flow velocity: very slow, stagnant most of year.

Gradient: very low, with slope much less than 1 degree.

Confinement: poorly confined.

Nutrient Source: autotrophic food base? (autochthonous).

Landscape Setting:
Usually associated with and connected to unconfined streams in broad valleys with meanders and Oxbow Lakes. Associated with floodplain forests or shrub swamps.
Canopy cover typically low.

Other Features: connectivity restricted to downstream end, either to Marsh Headwater Stream or Unconfined River.

ELU Signature:
Wet-Moist Flats. Calcareous to Moderately Calcareous Bedrock; Fine- to Coarse-Grained Dry Flats to Gently Sloping Flats.

Biota:
Fairly poor biotic data available. Warmwater plants and animals with pool species abundant. Vascular plants may be abundant, phytoplankton may be abundant. Fish
assemblages likely characteristic of connected river type. Prone to invasion by Eurasian watermilfoil.

See also Reschke (1990)/NYHP BCD ELDESCRIP and NYHP BCD EOSPECS.

Fish Assemblage: Pumpkinseed-Bluntnose Minnow (RAF6)
Pumpkinseed-Bluntnose Minnow Assemblage
Assemblage Description: (See Fish Assemblage Descriptions)
GLB (2000) crosswalks to GLB Fish Community Types M1 and M2 (spanning STL Types RAF4, RAF5, RAF6, RAFT).

Fish Assemblage: Bluntnose Minnow-Creek Chub (RAF5) (?)
Bluntnose Minnow-Creek Chub Assemblage
Assemblage Description: (See Fish Assemblage Descriptions)

Suggested Microhabitat-Association Composition:
1) Pool: Pumpkinseed-Bluntnose Minnow-Potamogeton-Elodea-Stenonema Association

Plant Assemblage: American Eelgrass STL Herbaceous Vegetation (RAP3)
Vallisneria americana-Potamogeton perfoliatus Herbaceous Vegetation (CEGL006196) (in part)
Assemblage Description: (See Plant Assemblage Descriptions)

Plant Assemblage: Non-Vegetated Stream (RAP14)
Assemblage Description: (See Plant Assemblage Descriptions)

Macroinvertebrate Assemblage: Diptera-Dominated Basic Stream Fauna (RAM7)
Diptera (Tipula, Atherix, Simulum)-Chironomidae (Apsectrotnypus, Rheocricotopus)-Crustacae (Hyallela)-Mollusca (Pisidium)-Ephemeroptera (Stenonema)
Assemblage
Assemblage Description: (See Macroinvertebrate Assemblage Descriptions)

Macroinvertebrate Assemblage: Algae Shredder/Scraper-Dominated Fauna (RAM3) (?)
Plecoptera (Chloroperlidae)-Trichoptera (Dolophilodes, Rhychophila)-Diptera (Hexatoma)-Coleoptera (Oulimnius) Assemblage
Assemblage Description: (See Macroinvertebrate Assemblage Descriptions)
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Potential Macrohabitat Variants (Needing further evaluation as separate macrohabitats with substantial biological differences; Prime factors to use in stratification during portfolio
selection):

1) Regional/Watershed Variants.
Notes: Lake Champlain versus Saint Lawrence Valley/Eastern Lake Ontario drainages may differ (but discerning data are not available), especially in fish and mollusk
diversity, but these may represent the same assemblage, simply different levels of "expression” based on historical migration routes. GLB (2000): Drainage unit split
used is Eastern Lake Ontario vs. Saint Lawrence vs. Lake Champlain.

2) Connectivity Variants.
NAC/GL Basin uses local connectivity patterns (e.g., connection to lakes) to further stratify classification. Differences in fishes are reported between examples connected
to Marsh Headwater Stream versus Unconfined Rivers (R. Langdon, VTDEC).

3) Elevation Variants (in relation to "Principal Fall Line").
Notes From March 14, 2000 meeting: Rich Langdon, VTDEC: fish and mollusk assemblages differ above and below the "Principal Fall Line" at 150 foot elevation in VT
STL. Smith reference suggests a fall line in Adirondacks at 200 feet, thus approximating the NAP/STL ecoregion boundary.

4) Substrate Texture and Slope Variants.
Notes: Subtypes may include bedrock, boulder/cobble, sand, soil. Such non-vegetated associations used in lake classifications have included aquatic pavement,
aquatic boulder field and aquatic unconsolidated flats. Examples are known on silt and bedrock.

5) Substrate Alkalinity Variants.
Notes: All or most suspected to have circumneutral to basic water and not be substantially affected by local changes in underlying bedrock.

Distribution: NY: NAP?, STLy; VT: NAP?, STLy
NY Examples:
NYSTLA Little River Canton, NYSTLA Whitehouse Bay, NYCLIN Ausable Delta, NYESSE Boquet River. GLB (2000): also associated with lower reaches of Grass River,

Raguette River, St. Regis River.
VT Examples:

Sources: NYHP BCD Plant EORs (2002), NYHP Community Leads (2002), Reschke (1990).
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Basic Macrohabitat Type #7: BACKWATER SLOUGH Last Update: December 12, 2002

Macrohabitat Name: Northern Appalachian (Acidic) Backwater Slough (RM14)
Synonymy/Affinities:

=NYHP (1990): BACKWATER SLOUGH (in part)
= MEHP (1991): Backwater Slough Community (ME River Type R8) (in part)
= VTHP (1989): apparently no equivalent (closest to Low Gradient Stream?)
= NHHP (1992): apparently no equivalent (closest to Low Gradient Stream?)
= VT ACWG (1998): apparently no equivalent
=? GLB (2000): Adirondack Highlands Stream (GLB Stream Type 38) (in part)

Suggested Alliance Name: Creek Chub-Common Shiner-Potamogeton epihydrus-Dytiscus Alliance

Macrohabitat Description (including parameters for use in ELU analysis):

Scale: small.

Watershed Size: very small; << 2mi2

Microhabitat Composition:
Depth/Substrate microhabitat: all littoral. Light regime microhabitat: all above-ground. Flow microhabitats: predominantly pools with some runs expected. The pelagic
zone may be substantially differentiated from the benthic zone.

Water Permanence: permanent.

Stream Position: headwater, usually only 1st order.

Discharge: very low.

Temperature: cold to warm.

Substrate/Water Alkalinity: acidic (low pH).

Substrate Texture: fine substrate (silt?).

Sediment Transport Regime: depositional during flood stage.

Flow velocity: very slow, stagnant most of year.

Gradient: very low with slope much less than 1 degree.

Confinement: poorly confined.

Nutrient Source: autotrophic food base? (autochthonous).

Landscape Setting:
Usually associated with and connected to unconfined streams in broad valleys with meanders. Associated with floodplain forests or shrub swamps. Full canopy cover
typical. MEHP (1991): in a "slough" or "bogan" (embayments and old meanders cut off from the main channel of the associated adjacent river).

Other Features:
Connectivity restricted to downstream end, either to Marsh Headwater Stream or Unconfined River; bedrock type differs from STL variant.

ELU Signature: Wet-Moist Flats. Acidic-Mafic Bedrock; Gently Sloping, Side Slopes, and Slope Bottoms.

Biota:
Fair biotic data available. Pool species abundant. Vascular plants abundant; phytoplankton may be abundant. Characteristic suite of associated birds reportedly use
habitat. Fish assemblages characteristic of connected river type. Fish species differ from STL variant, with abundance of riffle specialists.

See also Reschke (1990)/NYHP BCD ELDESCRIP and NYHP BCD EOSPECS.

Fish Assemblage: Brook Trout-Blacknose Dace (RAF3) (?)
Brook Trout-Blacknose Dace Assemblage
Assemblage Description: (See Fish Assemblage Descriptions)
In this macrohabitat, contains only a subset of creek chub, common shiner, and sculpin per Rich Langdon (VTDEC).

Suggested Microhabitat-Association Composition:
1) Pool: Creek Chub-Common Shiner-Potamogeton epihydrus-Dytiscus Association

Plant Assemblage: American Eelgrass NAP Herbaceous Vegetation (RAP2)
Vallisneria americana-Potamogeton perfoliatus Herbaceous Vegetation (CEGL006196) (in part)
Assemblage Description: (See Plant Assemblage Descriptions)
Need comparison to similar association for lakes.

Potential Plant Assemblage: Lowland Perennial Acidic Stream Fontinalis Bryophyte Vegetation (RAP7) (?)
Fontinalis sp.-epilithic green algae Bryophyte Vegetation
Assemblage Description: (See Plant Assemblage Descriptions)

Plant Assemblage: Non-Vegetated Stream (RAP14)
Assemblage Description: (See Plant Assemblage Descriptions)

*  Macroinvertebrate Assemblage: Diving Beetle-Dominated Pool Fauna (RAM12)
Coleoptera (Dytiscus) Assemblage
Assemblage Description: (See Macroinvertebrate Assemblage Descriptions)

Macroinvertebrate Assemblage: Algae Shredder/Scraper-Dominated Fauna (RAM3) (?)
Plecoptera (Chloroperlidae)-Trichoptera (Dolophilodes, Rhychophila)-Diptera (Hexatoma)-Coleoptera (Oulimnius) Assemblage
Assemblage Description: (See Macroinvertebrate Assemblage Descriptions)
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Potential Macrohabitat Variants (Needing further evaluation as separate macrohabitats with substantial biological differences; Prime factors to use in stratification during portfolio
selection):

1) Connectivity Variants.
NAC/GL Basin uses local connectivity patterns (e.g., connection to lakes) to further stratify classification. Differences in fishes are reported between examples connected
to Marsh Headwater Stream versus Unconfined Rivers (R. Langdon, VTDEC).

2) Substrate Texture and Slope Variants.
Notes: Subtypes may include bedrock, boulder/cobble, sand, soil. Such non-vegetated associations used in lake classifications have included aquatic pavement,
aquatic boulder field and aquatic unconsolidated flats. Examples are known on silt.

3) Substrate Alkalinity Variants.
Notes: most suspected to have acidic to circumneutral water and not be substantially affected by local changes in underlying bedrock. However, examples over
calcareous bedrock are reported from VT; uncertain if these have biota characteristic of NAP or STL macrohabitat.

4) Watershed Variants.

Notes: Major watershed variants not suspected, but possible; need more assessment.

Distribution: NY: NAPy, STL?; VT: NAPy?, STL?

NY Examples: NYFRAN Raquette River Harrietstown, NYESSE Upper Chubb River.
VT Examples:

Sources: Reschke (1990), MEHP (1991), NYHP BCD Community EORs (2002), NYHP Community Leads



Basic Macrohabitat Type #8: RIVERINE CAVE COMMUNITY

Macrohabitat Name: St. Lawrence-Champlain Valley Subterranean Stream (RM17)

Synonymy/Affinities:

=NYHP (1990): AQUATIC CAVE COMMUNITY (in part)
= VTHP (1989): Subterranean Stream/Pool (stream part) (in part?)

= VT ACWG (1998): apparently no equivalent
= GLB (2000): apparently no equivalent

Suggested Alliance Name: (unknown characteristic invertebrates) Non-Vegetated Fishless Alliance

Macrohabitat Description (including parameters for use in ELU analysis):

Scale: small.
Watershed Size:
Microhahitat Composition:
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Depth/Substrate microhabitat: all littoral. Light regime microhabitat: all subterranean (dark, twilight, entrance). Flow microhabitats: suspected to be a mix of riffle, pool

and possibly run. The pelagic zone probably becomes so small it merges with benthic zone.

Water Permanence: permanent suspected.
Stream Position: headwater, low order.
Discharge: very low.

Temperature: cool to cold suspected.

Substrate/Water Alkalinity: primarily circumneutral to calcareous.

Substrate Texture: bedrock.

Sediment Transport Regime: headward erosion with no deposition.

Flow velocity:

Gradient:

Confinement: confined, low sinuosity.
Nutrient Source: groundwater minerals?

Landscape Setting: terrestrial cave community, possibly in karst topography.

Other Features:

ELU Signature: Calcareous to Moderately Calcareous Bedrock; Fine- to Coarse-Grained Dry Flats to Gently Sloping Flats.
Biota: Fairly poor biotic data available. Potential indicator macroinvertebrates.
See also Reschke (1990)/NYHP BCD ELDESCRIP and NYHP BCD EOSPECS.

Fish Assemblage: Fishless aquatic areas (RAF9) (?)
Fishless aquatic areas

Assemblage Description: (See Fish Assemblage Descriptions)
Suggested Microhabitat-Association Composition: (poor information)

1) Dark-Twilight Zone: [unknown macroinvertebrate] Non-Vegetated Fishless Association

Plant Assemblage: Non-Vegetated Stream (RAP14)

Assemblage Description: (See Plant Assemblage Descriptions)

Macroinvertebrate Assemblage: unknown.

2) Entrance Zone: [unknown macroinvertebrate] Non-Vegetated Fishless Association

Plant Assemblage: Non-Vegetated Stream (RAP14)

Assemblage Description: (See Plant Assemblage Descriptions)

Macroinvertebrate Assemblage: unknown.

Potential Macrohabitat Variants (Needing further evaluation as separate macrohabitats with substantial biological differences; Prime factors to use in stratification during portfolio

selection): Not enough information available; potential sources of variation include:

1) Regional/Watershed Variants.

2) Substrate Alkalinity Variants.

3) Stream Order/Discharge Variants.
4) Connectivity Variants.

Distribution: NY: NAP?, STLy?; VT: NAP?, STL?

NY Examples: NYJEFF Black River Bay; some others suspected.
VT Examples:

Sources: Reschke (1990), VTHP (1989), R. Langdon, VTDEC.
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Basic Macrohabitat Type #8: RIVERINE CAVE COMMUNITY Last Update: December 12, 2002

Macrohabitat Name: Northern Appalachian Subterranean Stream (RM16)
Synonymy/Affinities:

=NYHP (1990): AQUATIC CAVE COMMUNITY (in part)
= VTHP (1989): Subterranean Stream/Pool (stream part) (in part?)
= NHHP (1992): apparently no equivalent (closest to High Gradient Stream?)
= MEHP (1991): apparently no equivalent (closest to Rocky Headwater Stream or Cave Community)
= VT ACWG (1998): apparently no equivalent
= GLB (2000): apparently no equivalent

Suggested Alliance Name: Cambaridae-Carabidae-Gerridae Non-Vegetated Fishless Alliance

Macrohabitat Description (including parameters for use in ELU analysis):

Scale: small.

Watershed Size:

Microhabitat Composition:
Depth/Substrate microhabitat: all littoral. Light regime microhabitat: all subterranean (dark, twilight, entrance). Flow microhabitats: variable mix of riffle, pool and run. The
pelagic zone probably becomes so small it merges with benthic zone.

Water Permanence: permanent.

Stream Position: headwater, low order.

Discharge: very low.

Temperature; variable; cold to moderately warm.

Substrate/Water Alkalinity: primarily acidic to circumneutral.

Substrate Texture: bedrock.

Sediment Transport Regime: headward erosion with no deposition.

Flow velocity: moderately slow.

Gradient: moderately low.

Confinement: very strongly confined, very low sinuosity.

Nutrient Source: upstream above-ground ponds and streams.

Landscape Setting: terrestrial cave community (solution cave variant), talus cave community.

Other Features:

ELU Signature: variable bedrock; Gently Sloping, Side Slopes, and Slope Bottoms.

Biota: Fair biotic data available. Potential indicator macroinvertebrates, including possible obligate dark zone species.

See also Reschke (1990)/NYHP BCD ELDESCRIP and NYHP BCD EOSPECS.

Fish Assemblage: Fishless aquatic areas (RAF9)
Fishless aquatic areas
Assemblage Description: (See Fish Assemblage Descriptions)

Suggested Microhabitat-Association Composition:
1) Dark-Twilight Zone: Cambaridae-Carabidae Non-Vegetated Fishless Association

Plant Assemblage: Non-Vegetated Stream (RAP14)
Assemblage Description: (See Plant Assemblage Descriptions)

*  Macroinvertebrate Assemblage: Subterranean Stream Fauna (RAM17)
Crustacea (Cambaridae)-Coleoptera (Carabidae)-Trichoptera Assemblage
Assemblage Description: (See Macroinvertebrate Assemblage Descriptions)

2) Entrance Zone: Gerridae Non-Vegetated Fishless Pool Association

Plant Assemblage: Non-Vegetated Stream (RAP14)
Assemblage Description: (See Plant Assemblage Descriptions)

Macroinvertebrate Assemblage: Water Strider-Dominated Pool Fauna (RAM13)
Hemiptera (Gerridae, Vellidae, Mesovellidae) Assemblage
Assemblage Description: (See Macroinvertebrate Assemblage Descriptions)

Potential Macrohabitat Variants (Needing further evaluation as separate macrohabitats with substantial biological differences; Prime factors to use in stratification during portfolio
selection): Not enough information available; potential sources of variation include:

1
2
3
4

Substrate Alkalinity Variants.
Stream Order/Discharge Variants.
Connectivity Variants.
Watershed Variants.
Notes: Major watershed variants not suspected, but possible; need more assessment.

=

Distribution: NY: NAPy, STL?; VT: NAP?, STL?



NY Examples:  NYESSE Burroughs Cave, NYESSE Big Luke, NYESSE Neverellen Cave, NYESSE Allen Brook, NYESSE Indian Pass, NYWARR Crane Mountain, NYWARR
Stone Bridge and Caves.
VT Examples:

Sources: Reschke (1990), VTHP (1989), NYHP BCD Community EORs (2002), NYHP Community Leads (2002).
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Basic Macrohabitat Type #9: DEEPWATER RIVER Last Update: December 12, 2002

Macrohabitat Name: Great Lakes Deepwater River (RM13)

Synonymy/Affinities:

=NYHP (1990): MAIN CHANNEL STREAM (in part)

= VTHP (1989): Major River?

=VT ACWG (1998): apparently no equivalent

= GLB (2000): Large St. Lawrence Tributaries (GLB Stream Type 39) (in part)

includes as part of littoral zone:
GLB (2000): Limestone shoreline with limestone nearshore (GLB Nearshore Type N10)
GLB (2000): Bedrock (sandstone) shoreline with sandy nearshore (GLB Nearshore Type N11)
GLB (2000): Shoreline wetland with bedrock nearshore (GLB Nearshore Type N12)
GLB (2000): Shoreline wetland with clay nearshore (GLB Nearshore Type N13)
GLB (2000): Clay banks and low plain with clay nearshore (GLB Nearshore Type N14)

Suggested Alliance Name: Lake Sturgeon-Potamogeton-Elodea-(unknown invertebrates) Alliance

Macrohabitat Description (including parameters for use in ELU analysis):

*

Scale: very large.

Watershed Size: very large; >> 4,000 mi2

Microhabitat Composition:
Depth/Substrate microhabitat: very deep with littoral, sublittoral and profundal zones. Large pelagic zone, possibly with a hypolimnion. Light regime microhabitat: all
above-ground. Flow microhabitats: predominantly run, small riffles reported (at least historically before dam).

Water Permanence: permanent.

Stream Position: very large main stem, very large order (8 or above?).

Discharge: very high.

Temperature: warm.

Substrate/Water Alkalinity: calcareous.

Substrate Texture: fine to rocky.

Sediment Transport Regime: depositional with lateral erosion.

Flow velocity: moderate to slow.

Gradient: low.

Confinement: moderately confined, moderately low sinuosity.

Nutrient Source: autotrophic food base (autochthonous).

Landscape Setting: open canopy.

Other Features:

ELU Signature:
Stream Size Class 4 (or higher?). Calcareous to Moderately Calcareous Bedrock; Fine- to Coarse-Grained Dry Flats to Gently Sloping Flats.

Biota:
Warmwater species are dominant. Plankton expected to be abundant. Macroinvertebrates with probable profundal indicator species. Fish diversity reportedly very high,
with regular runs of anadromous fish (at least historically and probably primarily American shad). Need more information on vertical stratification of biota; oligochaetes
probably an important component of the community. Oligochaete assemblages are tentatively designated as RAM18. Per K. Schneider (NYHP): historically there were
mussel populations in the St. Lawrence River, but they have apparently been severely altered or eliminated by the dams.

See also Reschke (1990)/NYHP BCD ELDESCRIP and NYHP BCD EOSPECS.

Fish Assemblage: Lake Sturgeon Riverine Assemblage (RAF8)
Lake Sturgeon-Greater Redhorse-Channel Darter Assemblage
Assemblage Description: (See Fish Assemblage Descriptions)

Suggested Microhabitat-Association Composition:

1) Littoral Zone: Lake Sturgeon-Vallisneria-[unknown macroinvertebrate] Association
Plant Assemblage: American Eelgrass STL Herbaceous Vegetation (RAP3)
Vallisneria americana-Potamogeton perfoliatus Herbaceous Vegetation (CEGL006196) (in part)
Assemblage Description: (See Plant Assemblage Descriptions)
Macroinvertebrate Assemblage: unknown.

2) Profundal Zone: Lake Sturgeon-[unknown macroinvertebrate] Non-Vegetated Association

Plant Assemblage: Non-Vegetated Stream (RAP14)
Assemblage Description: (See Plant Assemblage Descriptions)

Macroinvertebrate Assemblage: unknown.
3) Pelagic Zone: Lake Sturgeon-[unknown phytoplankton]-[unknown macroinvertebrate] Association

Plant Assemblage: Phytoplankton Vegetation (RAP15)
Assemblage Description: (See Plant Assemblage Descriptions)



*

Plant Assemblage: Non-Vegetated Stream (RAP14)
Assemblage Description: (See Plant Assemblage Descriptions)

Macroinvertebrate Assemblage: Oligochaete Deep Benthic Fauna (RAM18) (?)
Oligochaeta (unknown families/genera) Assemblage
Assemblage Description: (See Macroinvertebrate Assemblage Descriptions)
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Potential Macrohabitat Variants (Needing further evaluation as separate macrohabitats with substantial biological differences; Prime factors to use in stratification during portfolio
selection):

1) Substrate Texture Variants.
Notes: Subtypes may include flat bedrock, vertical bedrock, boulder/cobble, talus, sand, soil. Such non-vegetated associations used in lake classifications have included
aquatic cliff, aquatic pavement, aquatic boulder field, aquatic talus and aquatic unconsolidated flats. GLB (2000): targeted limestone, sandstone, sand and clay
nearshore areas. WE CAN EVALUATE WHETHER TO STRATIFY THIS MACROHABITAT/EO DURING THE DISCUSSIONS ON SITE SELECTION CRITERIA FOR
COMMUNITIES.

Distribution: NY: NAPn, STLy; VT: NAPn, STLn?

NY Examples:
NYSTLA Saint Lawrence River (only occurrence in STL). Niagara River (GL) is suspected to be relatively similar and tentatively suggested to be this same type.
VT Examples: probably none.

Sources:
NYHP BCD Animal EORs (2002), NYHP BCD Plant EORs (2002), NYHP ANC Community Leads (Hunt, 2002), K. Schneider/NYHP mollusk expert, several local experts on St.
Lawrence River including Tom Brown, Lee Harper, Steve LaPan.



OTHER TYPES NOT YET FULLY DEVELOPED.

B. ESTUARINE MACROHABITATS LIKELY FROM QUEBEC STL/ABSENT FROM NY & VT STL.

(Descriptions not yet developed)
(Allincluded as targets in STL portfolio)

Macrohabitat Name: Acadian Freshwater Tidal River
Macrohabitat Name: Acadian Brackish Tidal River
Macrohabitat Name: Acadian Marine Tidal River
Macrohabitat Name: Acadian Freshwater Tidal Creek
Macrohabitat Name: Acadian Brackish Tidal Creek
Macrohabitat Name: Acadian Marine Tidal Creek

C. GL MACROHABITATS PERIPHERAL IN STL
(Full descriptions to be developed elsewhere)
(Allincluded as targets in STL portfolio)

Macrohabitat Name: Great Lakes Intermittent Stream (not yet developed)
Macrohabitat Name: Great Lakes Spring (not yet developed)

Macrohabitat Name: Great Lakes Rocky Headwater Stream (partially developed; see below)

Macrohabitat Name: Great Lakes Marsh Headwater Stream (not yet developed)
Macrohabitat Name: Great Lakes Confined River (partially developed; see below)
Macrohabitat Name: Great Lakes Unconfined River (partially developed; see below)
Macrohabitat Name: Great Lakes Backwater Slough (not yet developed)

Basic Macrohabitat Type #3: ROCKY HEADWATER STREAM

Macrohabitat Name: Great Lakes (Circumneutral) Rocky Headwater Stream (RM.)
Synonymy/Affinities:
=NYHP (1990): ROCKY HEADWATER STREAM (in part)

=? GLB (2000): Northern Jefferson County Coastal Streams (GLB Stream Type 32) (in part)

ADDRESSED IN STL PORTFOLIO.

Distribution: NY: NAPn, STLy, GLy?; VT: NAPn, STLn?
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NY STL Examples: Few known. NYLEWI Whetstone Creek?, NYLEWI Roaring Brook Martinsburg, NYJEFF? Gulf Stream (and associated tributaries); Potential sites of GLB
(2000) Stream Type 32 that may include GL Rocky Headwater Stream include: NYJEFF Chaumont River?, NYJEFF Perch River?, NYJEFF Kents

Creek?

Sources: Bruce Gilman is a reported expert on northern NYJEFF examples.

Basic Macrohabitat Type #5: CONFINED RIVER
Macrohabitat Name: Great Lakes Confined River (RM.)
Synonymy/Affinities:
=NYHP (1990): MIDREACH STREAM (in part)
= GLB (2000): Black River Mainstem (GLB Stream Type 35) (in part)
= GLB (2000): Lower Black River (GLB Stream Type 36) (in part)
= GLB (2000): Large St. Lawrence Tributaries (GLB Stream Type 39) (in part)
=? GLB (2000): Till Plain Tributaries (GLB Stream Type 41) (in part)
ADDRESSED IN STL PORTFOLIO.
Distribution: NY: NAPn?, STLy, GLy?; VT: NAPn, STLn?

NY STL Examples: NYLEWI Deer River, NYONEI Sugar River.

Basic Macrohabitat Type #6: UNCONFINED RIVER

Macrohabitat Name: Great Lakes Unconfined River (RM.)

Last Update: December 12, 2002

Last Update: December 12, 2002



Synonymy/Affinities:
= NYHP (1990): MAIN CHANNEL STREAM (in part)
= GLB (2000): Black River Mainstem (GLB Stream Type 35) (in part)
= GLB (2000): Lower Black River (GLB Stream Type 36) (in part)
=? GLB (2000): Glacial Marine Plain Tributaries (GLB Stream Type 40) (in part)

ADDRESSED IN STL PORTFOLIO.
Distribution: NY: NAPy? (peripheral), STLy, GLy?; VT: NAPn, STLn?

NY STL Examples: GLB (2000): NYLEWI Black River, NYLEWI? Deer River. NYLEWI? West Branch Oswegatchie River (NAP).
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1. TAXONOMIC HIERARCHY: MACROHABITAT TYPES AND MACROHABITATS
CHARACTERISTIC OF STL AND ADJACENT ECOREGIONS

Basic Macrohabitat Type #1: LACUSTRINE CAVE COMMUNITY
Macrohabitat Name: St. Lawrence-Champlain Valley Subterranean Lake (LM1)
Macrohabitat Name: Northern Appalachian Subterranean Lake (LM.)

Basic Macrohabitat Type #2: INTERMITTENT POND

Basic Macrohabitat Type #2A: VERNAL POOL
Macrohabitat Name: St. Lawrence-Champlain Valley Vernal Pool (LM3)
Macrohabitat Name: Northern Appalachian Vernal Pool (LM2)
Macrohabitat Name: Great Lakes Vernal Pool (LM.)

Basic Macrohabitat Type #2B: SINKHOLE POND
Macrohabitat Name: St. Lawrence-Champlain Valley Sinkhole Pond (LM5)
Macrohabitat Name: Northern Appalachian Sinkhole Pond (LM.) (not yet designated)

Basic Macrohabitat Type #2C: PINE BARRENS VERNAL POND
Macrohabitat Name: Northern Appalachian (GL/STL/LNE) Pine Barrens Vernal Pond (LM4)

Basic Macrohabitat Type #3: OXBOW (MONOMICTIC) POND
Macrohabitat Name: St. Lawrence-Champlain Valley Oxbow Pond (LM16)
Macrohabitat Name: Northern Appalachian Oxbow Pond (LM15)
Macrohabitat Name: Great Lakes Oxbow Pond (LM.) (not yet designated)

Basic Macrohabitat Type #4: FLOW-THROUGH (MONOMICTIC) POND
Macrohabitat Name: St. Lawrence-Champlain Valley Flow-Through Pond (LM18)
Macrohabitat Name: Northern Appalachian Flow-Through Pond (LM17)
Macrohabitat Name: Great Lakes Flow-Through Pond (LM.)

Basic Macrohabitat Type #5: MEROMICTIC LAKE
Macrohabitat Name: Northern Appalachian Meromictic Lake (LM8)

Basic Macrohabitat Type #6: DYSTROPHIC LAKE
Macrohabitat Name: Northern Appalachian Bog Lake (LM6)

Basic Macrohabitat Type #7: ACIDIC (MONOMICTIC) POND
Macrohabitat Name: Northern Appalachian Acidic Pond (LM9)
Macrohabitat Name: Northern Appalachian Tarn Pond (LM.)

Basic Macrohabitat Type #8: ACIDIC DIMICTIC LAKE
Macrohabitat Name: Northern Appalachian Acidic Dimictic Lake (LM21)

Basic Macrohabitat Type #9: WINTER-STRATIFIED MONOMICTIC LAKE
Macrohabitat Name: St. Lawrence-Champlain Valley Winter-Stratified Monomictic Lake (LM20)
Macrohabitat Name: Northern Appalachian Winter-Stratified Monomictic Lake (LM19)

Basic Macrohabitat Type #10: ALKALINE (MONOMICTIC) POND

Basic Macrohabitat Type #10A: ALKALINE (MONOMICTIC) POND
Macrohabitat Name: St. Lawrence-Champlain Valley Alkaline Pond (LM12)
Macrohabitat Name: Northern Appalachian Alkaline Pond (LM11)

Basic Macrohabitat Type #10B: MARL POND
Macrohabitat Name: Great Lakes Marl Pond (LM13)

Basic Macrohabitat Type #10C: SALT POND
Macrohabitat Name: Great Lakes Salt Pond (LM14)

Basic Macrohabitat Type #11: SUMMER-STRATIFIED MONOMICTIC LAKE
Macrohabitat Name: St. Lawrence-Champlain Valley Summer-Stratified Monomictic Lake (LM25)
Macrohabitat Name: Great Lakes Summer-Stratified Monomictic Lake (LM26)

Basic Macrohabitat Type #12: ALKALINE DIMICTIC LAKE
Basic Macrohabitat Type #12A: EUTROPHIC ALKALINE DIMICTIC LAKE

Macrohabitat Name: St. Lawrence-Champlain Valley Eutrophic Alkaline Dimictic Lake (LM24)
Macrohabitat Name: Northern Appalachian Eutrophic Alkaline Dimictic Lake (LM23)



Basic Macrohabitat Type #12B: OLIGOTROPHIC ALKALINE DIMICTIC LAKE
Macrohabitat Name: St. Lawrence-Champlain Valley Oligotrophic Alkaline Dimictic Lake (LM27)



2. LIST OF LACUSTRINE MACROHABITATS FOR STL (Lake Macrohabitats)

[) Macrohabhitats Addressed in STL Portfolio.

A. Fully Developed Descriptions Attached (Mostly STL Characteristic Macrohabitats).
LM1 STL Subterranean Lake
LM3  STL Vernal Pool
LM4 NAP (GL/STL/LNE) Pine Barrens Vernal Pond
LM5  STL Sinkhole Pond
LM6 NAP Bog Lake
LM12 STL Alkaline Pond
LM13 GL Marl Pond
LM16 STL Oxbow Pond
LM18 STL Flow-Through Pond
LM20 STL Winter-Stratified Monomictic Lake
LM27 STL Oligotrophic Alkaline Dimictic Lake
LM24 STL Eutrophic Alkaline Dimictic Lake
LM25 STL Summer-Stratified Monomictic Lake
LM26 GL Summer-Stratified Monomictic Lake

B. Partially Developed Descriptions Documented Elsewhere (NAP Macrohabitats Peripheral in STL).
LM2 NAP Vernal Pool
LM15 NAP Oxbow Pond
LM17 NAP Flow-Through Pond

C. Developed Descriptions Pending (GL Macrohabitats Peripheral in STL).
LM.  GL Vernal Pool
LM. GL Oxbow Pond

1) Macrohabitats Not Addressed in STL Portfolio, But Potentially Peripheral in STL.

A. Partially Developed Descriptions Documented Elsewhere (Mostly NAP Macrohabitats Peripheral in STL).
LM.  NAP Subterranean Lake
LM.  NAP Sinkhole Pond
LM8 NAP Meromictic Lake
LM9 NAP Acidic Pond
LM.  NAP Tarn Pond
LM21 NAP Acidic Dimictic Lake
LM19 NAP Winter-Stratified Monomictic Lake
LM11 NAP Alkaline Pond
LM23 NAP Alkaline Dimictic Lake
LM14 GL Salt Pond

B. Developed Descriptions Pending (GL Macrohabitats Peripheral in STL).
LM.  GL Flow-Through Pond

C. Developed Descriptions Pending (Estuarine Macrohabitats Possible From Quebec STL/Absent from NY & VT STL).
LM. Coastal (NAC) Salt Pond
LM. Acadian Freshwater Tidal Bay
LM.  Acadian Brackish Tidal Bay
LM. Acadian Marine Tidal Bay

COMMONLY USED ACRONYMS & SOURCES:

Ecoregions
NAP Northern Appalachians
STL St. Lawrence/Lake Champlain
GLB Great Lakes
LNE Lower New England
HAL High Allegheny Plateau
Assemblages
LAP Lake Assemblages, Plants
LAM Lake Assemblages, Macroinvertebrates
LAF Lake Assemblages, Fish
LAH Lake Assemblages, Herptiles
LAZ Lake Assemblages, Zooplankton

NAC National Aquatic Community Classification

BCD Biological and Conservation Databases (of the Heritage Network and The Nature Conservancy)
EOR Element Occurrence Records (on BCD)

ELU Ecological Land Unit

EOSPECS Element Occurrence Specifications (field on BCD)

ELDESCRIP Element Description (field on BCD)

NYHP (New York Natural Heritage Program). 1990: Reschke (1990)
VTHP (Vermont Natural Heritage Program). 1989: Thompson (1989); 1996: Vermont Nongame and Natural Heritage Program (1996)
NHHP (New Hampshire Natural Heritage Program). 1992: Sperduto (1992)



MEHP (Maine Natural Heritage Program). 1991: Maine Natural Areas Program (1991)
VT ACWG (1998): Vermont's Aquatic Classification Work Group (1998)
GLB (Great Lakes Basin). 1998: Higgins et al. (1998). 2000: Great Lakes Expert Meeting, NY State, Handouts (2000)

ANC (Adirondack Nature Conservancy)
VTDEC (Vermont Dept. of Environmental Conservation)

NY Counties
NWWASH = Washington, NYESSE = Essex, NYCLIN = Clinton, NYFRAN = Franklin, NYSTLA = Saint Lawrence, NYJEFF = Jefferson, NYLEWI = Lewis, NYONEI =
Oneida, NYOSWE = Oswego.

* = Assemblage thought to be essentially restricted to the described macrohabitat.



Basic Macrohabitat Type #1: LACUSTRINE CAVE COMMUNITY

Macrohabitat Name: St. Lawrence-Champlain Valley Subterranean Lake (LM1) Last Update: December 10, 2002
Synonymy/Affinities/Crosswalk:
= NYHP (1990): AQUATIC CAVE COMMUNITY
= VTHP (1989): Subterranean Stream/Pool (in part: pool part)
=VT ACWG (1998): Subterranean areas (VT Lake Macroinvertebrates Type 28) (in part)
Widoff (1986): apparently no equivalent/not addressed.
GLB (2000): apparently no equivalent/not addressed.
Suggested Alliance Name: [unknown fish]-[unknown characteristic invertebrates] Non-Vegetated Alliance

Macrohabitat Description (including parameters for use in ELU analysis):

Scale: small.

Watershed Size: variable.

Microhabitat Composition:
Depth/Substrate microhabitat: littoral-epilimnion, may extend to sublittoral-hypolimnion. Light regime microhabitats: all subterranean (dark, twilight, entrance). Flow
microhabitat: all pool.

Water Permanence: permanent (known example).

Depth/Surface Area/Morphometry: small, shallow.

Turnover/Temperature Regime: variable (constant if EOs restricted to Lake Champlain shoreline).

Water/Substrate Acidity/Alkalinity: neutral-basic/hardwater (known example).

Trophy/Productivity: mesotrophic-eutrophic (known example).

Substrate Texture: limestone bedrock (known example).

Landscape Setting: with overlying upland areas; typical setting under limestone bluffs on shore or islands of Lake Champlain. Other Features:

ELU Signature: Calcareous to Moderately Calcareous Bedrock; Fine- to Coarse-Grained Dry Flats to Gently Sloping Flats.

Biota: fish reported; cave amphipods suspected (Steve Fiske); very limited species level information available.

See also Reschke (1990)/NYHP BCD ELDESCRIP and NYHP BCD EOSPECS.

Fish Assemblage: Lake Champlain Fish (LAF6)? (only known example)
Yellow Perch-Sauger-Burbot-Slimy Sculpin Assemblage
Assemblage Description: (See Fish Assemblage Descriptions)

Suggested Microhabitat-Association Composition:
1) Dark-Twilight Zone.
2) Entrance Zone.

If large examples exist, there may be different pelagic or benthic associations as well as different depth associations within both pelagic and benthic zones.

Plant Assemblage: Non-Vegetated Lake (LAP1)
Assemblage Description: (See Plant Assemblage Descriptions)

*  Macroinvertebrate Assemblage: Subterranean Macroinvertebrates (LAM10)
[unknown characteristic macroinvertebrates] Assemblage
Assemblage Description: (See Macroinvertebrate Assemblage Descriptions) unknown species assemblage.

Potential Macrohabitat Variants (Needing further evaluation as separate macrohabitats with substantial biological differences;
Prime factors to use in stratification during portfolio selection):

Uncertain, potential splits could include the following, but only limited examples are known or reported and these may all represent one of the full component of theoretical
variants.
1) Trophy variants.
2) Regional variants.
3) Connectivity. Migratory hiota expected to differ between known examples along the shoreline of Lake Champlain and
other suspected isolated "inland" examples.

Distribution: NY: NAPn, STLy; VT: NAPn?, STL?

NY Examples: Leads: NYCLIN Valcour Island
VT Examples: reported only from LNE.

Sources: Reschke (1990), NYHP ANC Community Leads (Hunt, 2002), VT ACWG (1998), VTHP (1989).



Basic Macrohabitat Type #2: INTERMITTENT POND

Macrohabitat Name: St. Lawrence-Champlain Valley (calcareous) Vernal Pool (LM3) Last Update: December 10, 2002
Synonymy/Affinities/Crosswalk:
= NYHP (1990): VERNAL POOL (in part)
NOTES: NYHP currently classifies this "aquatic community" type under the Palustrine System, Forested Subsystem; this placement has been reevaluated as a
lacustrine community since about 1995 and continued to be evaluated and debated at NYHP as of 2002.
= VTHP (1989): Temporary Pool (in part)
= VTHP (1996): Vernal Woodland Pool (in part: STL part)
=VT ACWG (1998): Temporary Palustrine Systems (VT Lake Macroinvertebrates Type 27)
=VT ACWG (1998): Under 1200 feet Vernal Pool (VT Herptile Lake Type 1)
Widoff (1986): apparently no equivalent/not addressed.
GLB (2000): apparently no equivalent/not addressed.
Suggested Alliance Name:
(unknown characteristic plants)-(unknown characteristic invertebrates)-Ambystoma jeffersonianum Fishless Alliance

Macrohabitat Description (including parameters for use in ELU analysis):

Scale: small.

Watershed Size: very small, << 2mi2

Microhahitat Composition:
Depth/Substrate microhabitat: all littoral. Light regime microhabitat: all above-ground. Flow microhabitat: all pool. The pelagic zone is so small it usually merges with
benthic zone.

Water Permanence:
Intermittent (semipermanent); typically vernally, sometimes autumnally, aguatic. VT ACWG (1998): water above substrate at least 2 months during springs of average
rainfall dry during portions of late summer or fall.

Depth/Surface Area/Morphometry: small, shallow "ponds".

Turnover/Temperature Regime: unstratified.

Water/Substrate Acidity/Alkalinity: pH >4. neutral to basic/hardwater.

Trophy/Productivity: eutrophic?

Substrate Texture: loamy (to sandy) to bedrock (e.g., granite; conglomerates such as Potsdam sandstone).

Landscape Setting:
Settings variable, terrestrial forest typical, can be palustrine, can be somewhat open. Includes intermittent oxbows, intermittent swamps, intermittent pools on sandstone
pavement. Typically with no surface inflow or outflow. Seasonal outlets may be present.

Other Features:

ELU Signature: Calcareous to Moderately Calcareous Bedrock; Fine- to Coarse-Grained Dry Flats to Gently Sloping Flats.

Biota:
With diverse invertebrates and amphibians, hydrophytic plants tolerant of intermittent flooding, but no fish. Breeding habitat for amphibians and aquatic invertebrates.
Some species characteristic of drawdown may be useful indicators. VTHP (1996): typically with few vascular plants.

See also Reschke (1990)/NYHP BCD ELDESCRIP and NYHP BCD EOSPECS.

Fish Assemblage: Fishless Lakes (LAF7)
Assemblage Description: (See Fish Assemblage Descriptions)

Suggested Microhabitat-Association Composition: All uniform, littoral microhabitat.

Plant Assemblage: uncertain; possibly: STL Vernal Pool Plants (LAP3)
Eleocharis acicularis-Sium suave Assemblage?
Assemblage Description: (See Plant Assemblage Descriptions) Very poor data.
Unusual bryophytes reported from one potential example. Assemblage suspected similar to STL Sinkhole Pond.

Macroinvertebrate Assemblage: STL Temporary Palustrine Macroinvertebrates (LAM12)
[unknown characteristic macroinvertebrates] Assemblage
Assemblage Description: (See Macroinvertebrate Assemblage Descriptions)

*? Herpetofauna Assemblage: STL Vernal Pool Herpetofauna (LAH1)
Ambystoma (maculatum, jeffersonianum, A. laterale)-Rana sylvatica-Hemidactylium scutatum Assemblage
Assemblage Description: (See Herptile Assemblage Descriptions)

Potential Macrohabitat Variants (Needing further evaluation as separate macrohabitats with substantial biological differences;
Prime factors to use in stratification during portfolio selection):

Only limited examples are known or reported and these may all represent one of the full component of theoretical variants; uncertain, potential splits could include:
1) Trophy/Alkalinity Variants.
2) Substrate Variants. Varying from clay to bedrock.

3) Regional Variants.

Distribution: NY: NAPn?, STLy?; VT: NAP., STLy



NY Examples: few known, many suspected. Leads: NYSTLA Fullerville Sands? (STL), NYCLIN Altona Flat Rock? (STL/NAP).
VT Examples:

Sources:
Reschke (1990), NYHP ANC Community Leads (Hunt, 2002), VTHP (1989, 1996), VT ACWG (1998). VT has a large collection of data from July 2000 study.



Basic Macrohabitat Type #2: INTERMITTENT POND

Macrohabitat Name: Northern Appalachian (GL/STL/LNE) Pine Barrens Vernal Pond (LM4) Last Update: December 10, 2002
Synonymy/Affinities/Crosswalk:
= NYHP (1990) PINE BARRENS VERNAL POND (aquatic part)
NOTES: NYHP has both aquatic and non-aquatic (emergent) portions lumped into a "landscape complex" community type and classifies them under the
Palustrine System.
= VTHP (1996): affinities with Outwash Plain Pondshore ("Outwash Plain Pond")
= VTHP (1989): Temporary Pool (in part)
=? NHHP (1992): Vernal Woodland Pool? (if in this landscape setting)
=? MEHP (1991): Vernal Pool Community? (in part: if in this landscape setting)
=VT ACWG (1998): Temporary Palustrine Systems (VT Lake Macroinvertebrates Type 27)
Widoff (1986): apparently no equivalent/not addressed.
GLB (2000): apparently no equivalent/not addressed.
Suggested Alliance Name: Potamogeton sp.-Rana clamitans-(Bufo woodhousii)-Water Beetle Sparsely-Vegetated Fishless Alliance

Macrohabitat Description (including parameters for use in ELU analysis):

Scale: small.

Watershed Size: very small, << 2mi2

Microhabitat Composition:
Depth/Substrate microhabitat: all littoral. Light regime microhabitat: all above-ground. Flow microhabitat: all pool. The pelagic zone becomes so small it may merge with
benthic zone.

Water Permanence:
Seasonally fluctuating water levels. Intermittent (semipermanent), typically vernally aquatic. NYHP EOR: apparently dry during portions of late summer or fall. VTHP
(1996): water levels can drop significantly in dry years.

Depth/Surface Area/Morphometry: shallow "ponds".

Turnover/Temperature Regime: unstratified.

Water/Substrate Acidity/Alkalinity: circumneutral, probably low alkalinity.

Trophy/Productivity: probably oligo-mesotrophic.

Substrate Texture: coarse, sandy.

Other Features: possibly groundwater fed (Reschke, 1990), warm.

Landscape Setting:
Large glacial outwash sandplains, pine forests typical, glacial kettlehole depressions, open canopy.

Other Features:

ELU Signature: Acidic Bedrock; Coarse-Grained Dry Flats.

Biota:
Excludes emergent zones (usually characterized by Dulichium arundinaceum), assumed to be covered in terrestrial community crosswalks. Probably characteristic
herpetofauna, need to evaluate comparison with more typical vernal pools. No fish known or suspected.

See also Reschke (1990)/NYHP BCD ELDESCRIP and NYHP BCD EOSPECS.

Fish Assemblage: Fishless Lakes (LAF7)
Assemblage Description: (See Fish Assemblage Descriptions)

Suggested Microhabitat-Association Composition: All uniform littoral microhabitat.

Plant Assemblage: NAP Tapegrass-Pondweed Bed (LAP6A)
Vallisneria americana-Potamogeton perfoliatus Herbaceous Vegetation (6196)
Plant Assemblage: STL Eutrophic Water Lily Shallows (LAP5B)? (large enough?)
Nuphar lutea ssp. advena-Nymphaea odorata Herbaceous Vegetation (2386)
Assemblage Description: (See Individual Plant Assemblage Descriptions)
NYHP EOR for this type: sparsely vegetated with Nuphar variegatum (1%), Potamogeton spp. (10%), with submergent Sphagnum cuspidatum.

Macroinvertebrate Assemblage: NAP Outwash Plain Temporary Palustrine Macroinvertebrates (LAM13)
[unknown characteristic macroinvertebrates] Assemblage
Assemblage Description: (See Macroinvertebrate Assemblage Descriptions) type description.

Herpetofauna Assemblage: STL Vernal Pool Herpetofauna (LAH1)
Ambystoma (maculatum, jeffersonianum, A. laterale)-Rana sylvatica-Hemidactylium scutatum Assemblage
Assemblage Description: (See Herptile Assemblage Descriptions)
Need to develop new assemblage if different from LAH1. NYHP EOR: Dominated by spring peeper (Pseudoacris cruciata), with associated green frog (Rana
clamitans), exotic bullfrog (R. catesbyiana). Could Bufo woodhousii (listed in Reschke, 1990 for this community type and in VT ACWG (1998) in this assemblage
type) be in NAP/STL examples of this lake type?

Potential Macrohabitat Variants (Needing further evaluation as separate macrohabitats with substantial biological differences;
Prime factors to use in stratification during portfolio selection):

Only limited examples are known or reported and these may all represent one of the full component of theoretical variants; uncertain, potential splits could include:

1) Regional Variants.



2) Color Variants. Clear and dark variants are known.
Distribution: NY: NAPy (peripheral?), STL?; VT: NAP?, STLy (peripheral?) (GL, LNE type peripheral in NAP?); ME: NAP?; NH: NAP?

NY Examples: none known from STL, few suspected; EOR: NYLEWI Chase Lake Sandplain (NAP).
VT Examples: VTHP (1996) suggests rare in VT.

Sources: NYHP BCD Community EORs (2002), NYHP ANC Community Leads (Hunt, 2002), Reschke (1990), VTHP (1996).



Basic Macrohabitat Type #2: INTERMITTENT POND

Macrohabitat Name: St. Lawrence-Champlain Valley Sinkhole Pond (LM5) Last Update: December 10, 2002
Synonymy/Affinities/Crosswalk:
= NYHP (1990) SINKHOLE WETLAND (aquatic part)
NOTES: NYHP has both aquatic and non-aquatic (emergent) portions lumped into a "landscape complex" community type and classifies them under the
Palustrine System.
= VTHP (1996): Vernal Woodland Pool? (in part: if in STL and corresponding to this state type)
=VT ACWG (1998): Temporary Palustrine Systems (VT Lake Macroinvertebrates Type 27)?
Widoff (1986): apparently no equivalent/not addressed.
GLB (2000): apparently no equivalent/not addressed.
Suggested Alliance Name:
Eleocharis acicularis-Sium suave-(unknown characteristic invertebrates)-(unknown characteristic herptile) Fishless Alliance

Macrohabitat Description (including parameters for use in ELU analysis):

Scale: small.

Watershed Size: very small, << 2mi2

Microhabitat Composition:
Depth/Substrate microhabitat: all littoral. Light regime microhabitat: all above-ground. Flow microhabitat: all pool. The pelagic zone becomes so small it may merge with
benthic zone.

Water Permanence:
Possibly intermittent (semipermanent), possibly vernally aquatic. Water levels thought to fluctuate dramatically with rainfall. Poorly drained (Reschke, 1990). Heavy
groundwater influence.

Depth/Surface Area/Morphometry: small, very shallow (EOR: to 15 cm deep), "ponds".

Turnover/Temperature Regime: unstratified.

Water/Substrate Acidity/Alkalinity: basic. high alkalinity?/hardwater, high pH.

Trophy/Productivity: eutrophic.

Substrate Texture: deep gleyed clay (EOR); dark muck (Reschke, 1990).

Landscape Setting:
Ideally karst topography. Bedrock types in NY include marble, leucogranitic gneiss, Theresa dolostone, Potsdam sandstone.

Other Features:

ELU Signature: Calcareous Bedrock; Wet Moist Flats to Fine-Grained Dry Flats.

Biota:
Excludes emergent zones, assumed to be covered in terrestrial community crosswalks. There are probably characteristic herpetofauna; need to evaluate comparison
with more typical vernal pools. Characteristic beetles in dark-colored variant. NYHP EOR: breeding frogs.

See also Reschke (1990)/NYHP BCD ELDESCRIP and NYHP BCD EOSPECS.

Fish Assemblage: Fishless Lakes (LAF7)
Assemblage Description: (See Fish Assemblage Descriptions)

Suggested Microhabitat-Association Composition: All uniform littoral microhabitat.

Plant Assemblage: STL Vernal Pool Plants (LAP3)
Eleocharis acicularis-Sium suave Assemblage
Assemblage Description: (See Plant Assemblage Descriptions) NYHP: type description.

Macroinvertebrate Assemblage: STL Temporary Palustrine Macroinvertebrates (LAM12)
[unknown characteristic macroinvertebrates] Assemblage
Assemblage Description: (See Macroinvertebrate Assemblage Descriptions)
NYHP: poor data; suspected to differ from (loamy) Vernal Pool and Pine Barrens Vernal Pond assemblages, need more data and evaluation. NYHP EOR: diverse
assemblage of breeding (adult) damselflies, but in pond shore zone.

Herpetofauna Assemblage: STL Vernal Pool Herpetofauna (LAH1) ?
Ambystoma (maculatum, jeffersonianum, A. laterale)-Rana sylvatica-Hemidactylium scutatum Assemblage
Assemblage Description: (See Herptile Assemblage Descriptions)
Need to develop new assemblage if different in this macrohabitat. NYHP EOR: Green frog, leopard frog.

Potential Macrohabitat Variants (Needing further evaluation as separate macrohabitats with substantial biological differences;
Prime factors to use in stratification during portfolio selection):

Only limited examples are known or reported and these may all represent one of the full component of theoretical variants; uncertain, potential splits could include:
1) Regional Variants. Need to evaluate Saint Lawrence River Valley vs. Champlain Valley examples.
Distribution: NY: NAPn?, STLy; VT: NAPn?, STLn?

NY Examples:
EOR: NYSTLA Spile Bridge Road Wetlands, NYJEFF Johnny Cake Road Sinkhole Wetlands?; Leads: NYSTLA Chippewa Creek Plains, NYSTLA Beaver Creek Macomb,



NYSTLA Beaver Creek Dekalb, NYSTLA Bostwick Creek, NYSTLA Indian Creek, NYCLIN Chazy Barrens?
VT Examples:

Sources: NYHP BCD Community EORs (2002), NYHP ANC Community Leads (Hunt, 2002), Reschke (1990).



Basic Macrohabitat Type #4: DYSTROPHIC LAKE

Macrohabitat Name: Northern Appalachian Bog Lake (LM6) Last Update: December 10, 2002
Synonymy/Affinities/Crosswalk:
= NYHP (1990) BOG LAKE (in part)
= VTHP (1989): Tannic Water Lake/Pond
= MEHP (1991): Bog Pond Community (ME Lake Type L3)
= NHHP (1992): Acidic Brownwater Lake/Pond
= VT ACWG (1998): Dystrophic Lake (VT Lake Macrophyte Type 1)
=VT ACWG (1998): Dystrophic Lake (VT Lake Macroinvertebrate Types 1-5)
= VT ACWG (1998): Dystrophic/High Elevation Acidic Lake (VT Lake Fish Types 1 & 2)
=NY FWI: "Clearwater Acid Lakes"
= Widoff (1986): Softwater, Strongly Colored, variously stratified (Unstratified and ?Stratified) Lakes/Ponds
=? GLB (2000): Adirondack Headwater Lakes and Lake Outlets (GLB Lake Type L6)
Suggested Alliance Name: Brown Bullhead-Nymphaea odorata-Zalutschia-Hyallela azteca Alliance

Macrohabitat Description (including parameters for use in ELU analysis):

Scale: small.

Watershed Size: typically small.

Microhabitat Composition:
Depth/Substrate microhabitat: littoral, may extend into sublittoral (and reportedly profundal zone in some occurrences). Light regime microhabitat: all above-ground.
Flow microhabitat: all pool.

Water Permanence: permanent.

Depth/Surface Area/Morphometry: relatively shallow (typically less than 30 feet deep), relatively small.

Turnover/Temperature Regime:
Winter stratified monomictic to dimictic. "unstratified monomictic" per MEHP (1991), but probably implying unstratified in summer, not in winter.

Water/Substrate Acidity/Alkalinity: acidic/softwater (e.g., EOR: pH 4.3), low alkalinity, ANC 2.0-7.0.

Trophy/Productivity:
Dystrophic (dark brown to tan color ("stained") >30 pt-co from tan