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The Aquatic Conmunity Working Goup (David Hunt, Mark Anderson, and Eric
Sorenson) led a nmulti-year effort to develop a classification of aquatic
community types throughout the Saint Lawence/ Chanplain Valley Ecoregion
(STL) and design the first iteration of a portfolio of occurrences
inmportant in conserving the aquatic biodiversity of the ecoregion. Thi s
effort spanned from 1999 to 2002 and had two conponents. David took the
lead in addressing comunity-level features, attenpting to integrate
heritage program nmethodology for aquatic conmmunities wth recent TNC
efforts in aquatic biodiversity conservation;, Mrk took the lead in
addressing systemlevel features to integrate comunity and species
occurrences with | andscape features. This sunmary addresses an approach to
identify appropriate aquatic comunity occurrences for the first iteration
of the STL plan, referred to throughout our efforts as the "heritage
approach”.

Qur efforts were segregated into three steps: 1) formation of an ecoregion
classification, 2) assessnment of the wviability of aquatic community
occurrences, and 3) developnent of the portfolio. W attenpted to
carefully docunent our approach throughout our efforts, as a heritage
approach towards aquatic comunities, which was reportedly a novel idea in
TNC ecoregional planning efforts. Separate docunments were forned for each
of the three major steps. Sone docunentation is nore advanced than others.

Having run out of tine to conplete docunentation to our teanis
sati sfaction, outstanding docunentation needs are |isted bel ow

We devel oped a classification systemfor both river and | ake nacrohabitats,
intending to be conprehensive for the New York and Vernont portion of STL
and include nuch of the suspected community types in the Canada portion of
STL. The basic classification was nodel |l ed after the coarse-scal e nanes of
the New York Natural Heritage Program classification, but borrowed fromthe
holistic classifications of heritage prograns in other states, the holistic

regi onal heritage <classification, TNC «classification efforts, and
classifications of species assenblages and holistic units in the genera
aquatic literature. Cenerally, the classification was intended to
represent all major abiotic variation in aquatic nacrohabitats ("basic

macrohabitats”), then stratify each basic macrohabitat across geographic
units where large breaks in biotic conposition and structure were known or
suspected into "specific nacrohabitats”, typically characteristic of one
ecoregi on or ecol ogical drainage unit. The nmacrohabitat classification can



be found in t wo docunent s: one for rivers entitled (Sai nt
Law ence/ Chanpl ain Vall ey Ecoregion [SLCV]. Known or Suspected, Extant or
Extirpated Riverine Macrohabitats/Alliances; July 7, 2000) and one for
| akes entitled (Saint Law ence/ Chanplain Valley Ecoregion [SLCV]. Known or
Suspect ed, Ext ant or Extirpated Lacustrine Macrohabitats/Alliances;
February 23, 2001). Background docunentation was prepared which classified
known and suspected aquatic communities snmaller than macrohabitats from
which the nacrohabitat classification was assenbled: species assenbl ages
for fishes, nacroinvertebrates, aquatic macrophytes, and plankton. Thi s
docunentation, is in earlier versions of the reports entitled as above
follows: Riverine Species Assenbl ages: Part 1 of the March 22, 2000 draft;
Lacustrine Species Assenblages: Part 1 of the April 27, 2000 draft. The
justification for and explanation of the river and | ake classifications are
extensive and provided in two docunents: one for rivers entitled (NAP/ SLCV
Ri verine Crosswal k. Background Information, Explanation and Justification;
March 14, 2000) and one for |akes entitled (NAP/SLCV Lacustrine Conmunity
Crosswal k. Background Information, Explanation and Justification; My 3,
2000). Several figures and tables acconpani ed these docunents, including a
di chotonmous key to both riverine and |acustrine basic macrohabitat types
entitled (D chotonmous Key to Basic Aquatic Macrohabitat Types; February 8,
2001) .

The viability assessnent procedure was detailed in a docunment entitled
(Sai nt Law ence/ Chanplain Valley Aquatic Wrking G oup. Viability
Assessnment for Heritage-Assessed Cccurrences; April 16, 2002), conplete
with several tables. Simlarly, the portfolio devel opnent procedure was
detailed in a docunent entitled (Saint Law ence/ Chanplain Valley Aquatic
Wrking Goup. Portfolio Developnent for Heritage-Assessed GCccurrences;
April 16, 2002), conplete with several tables. A final portfolio of
community occurrences is being assenbled by ECS staff. A map of the New
York portion of the conmmunity portfolio was provided to ECS to include in
t he ecoregion plan. ECS staff plan to nmerge the community portfolio with
an aquatic systens-level portfolio.

The aquatic comunity portfolio differed from typical terrestrial
portfolios which use a heritage approach in that solid |eads of comunity
occurrences were allowed in the portfolio, unlike terrestrial portfolios
which typically restrict inclusion to occurrences which are fully
docunented i n heritage databases. The portfolio includes not only aquatic
macrohabitats, but al so sone "enbedded features” within the |argest aquatic
community types (Lake Chanplain and the Saint Lawence River). Enbedded
features include faunal concentration areas such as warmmater fish
concentration area, norphonetric features such as bays, and physiognomc
features such as aquatic beds.

We chose 36 primary target types for the portfolio and sought to include up
to 6 exanples of each, stratified by geographic regions, typically
ecoregi on subsections. The final nunber of comunity occurrences suggested
for the portfolio is 66, out of 246 EGCs assessed. This nunber seens good
for a first iteration portfolio in that it is not overwhelnng, but
provi des sufficient representation. The occurrences selected represent a
conbi nation of those in aquatic networks of aggregated high quality



community exanples and those that are isolated from other aquatic features
or other known high quality aquatic features. W had the advantage in this
ecoregion of having numerous BCD docunmented aquatic EGCs, nunerous | eads
from prior background revi ew t hroughout much of the New York portion of the
ecor egi on, a report presenting an integrated review of aquatic
classification features and exenplary sites throughout Vernont, and input
from Vernont experts on fishes, macroinvertebrates and aquatic macrophytes.

The first iteration of the conmmunity portfolio includes exanples not only
for aquatic macrohabitats characteristic of STL, but also aquatic
macrohabitats characteristic of the Northern Appal achians (NAP) and G eat
Lakes (@A) Ecoregions, thought to be peripheral in this ecoregion.

The team acconplished nuch given the limted funds and tinme avail able and
we acknow edge that there is much nore information that could be collected
and analyzed to inprove both the <classification and portfolio.
Accordingly, sections for "future recomendations” were added to the
viability assessnment and portfolio devel opment docunents to guide efforts
in any second iteration of the ecoregion plan and this portfolio of aquatic
conmuni ti es.

Qut st andi ng docunent ati on needs:

While nost of the viability assessnment and portfolio devel opnent sections
are deened conplete, we ran out of time to conduct additional work to clean
up the classification docunents. Plans to nodify those docunents included
a) consolidation of the river and |ake justification/explanation sections,
b) updating of the language to reflect any changes that evolved over the
course of our teamis efforts, c) revision of the community descriptions to
di stinguish many of the peripheral conmunity types (nostly NAP types but
some GL types) that we suspect are in STL, once ELU maps were displayed and
the group had a chance to review them d) provision of a nore satisfactory
reference list, and e) addition of a future reconmendati ons secti on.
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1. Summary of Approach

Thi s docunent details an approach for addressing occurrence
viability using field-based data (heritage-docunented
occurrences) for aquatic conmunities (macrohabitats) in
ecoregi onal plans. Because of the general sparse nature of
aquatic comrunity occurrences in heritage databases
nationally at this date, other ecoregional plans have relied
heavily or solely upon G S-based data to predict the presence
of , assess and sel ect aquatic community occurrences for
ecoregional portfolios. According to Mark Bryer of The

Nat ure Conservancy's (TNC) Freshwater Institute, the very few
aquatic communities docunented outside of New York are
globally rare and usually associated with rare species, such
as the desert springs of Nevada. New York Heritage Program
is reportedly exceptional anobng heritage prograns in
currently having many aquatic conmmunity occurrences (EGCs)
docunented, with 20 riverine occurrences and 35 | acustrine
occurrences docunented statew de and about 30 nore riverine
occurrences in progress from Year 2000 and 2001 surveys.

Only a few of these occurrences are fromthe Saint

Lawr ence/ Chanpl ain Val | ey Ecoregion (STL). However, as part
of the 1995 to 1998 "Adi rondack Exenplary Community Project”,
David conducted interviews with over 100 community experts to
obtain information on the best exanples of all conmunity
types throughout the Adirondack TNC area, which enconpasses
about 70% of New York STL and covered all aquatic community
types present in New York STL. Additionally, the Vernont
Aquatic Working G oup had hypot hesi zed best exanpl es of
several river and | ake types throughout Vernont. Thus,

bet ween these two sources, information on nunerous |eads was
avai l able fromwhich to build a solid prelimnary portfolio.

Qur teanm s vision for addressing heritage-docunented

i nformation on aquatic communities was to set up an approach
that would work in the long termfor the STL Ecoregi on and
potentially other ecoregions as nore aquatic comunity
occurrences are documented throughout the ecoregion and the
heritage network. David's belief has been that the two
approaches being taken by 1) the heritage network, focused on
appl yi ng standardi zed occurrence ranki ng nmet hodol ogy to
heritage-docunent ed occurrences, and 2) The Nature
Conservancy ecoregion teans, using renbte G S anal yses as a
predictive tool for occurrence viability, are conpatible, can



nmut ual Iy enhance one another, and may in the long term
converge into one powerful unified approach. David has al so
been a strong advocate of hoping that heritage nethodol ogi es
can be brought into ecoregional plans to strengthen them
especially for aquatic conmunities, especially at the
community occurrence |evel, and especially as a supplenent to
system | evel targets. According to Mark Bryer, this was a
novel approach and shoul d be nade avail able for consideration
in planning efforts for other TNC ecoregi ons.

For the first iteration of the STL Ecoregion plan, the
aquatic community team used an approach focused on heritage-
docunent ed occurrences in conjunction with a parallel GS
approach. Very few fully docunented occurrences were
applicable to the "heritage approach” in this iteration,

al t hough we did have prelimnary information on numerous

| eads which we considered. The power of the approach lies
hopefully in future iterations of the ecoregional plan, after
nore occurrences are fully docunented through standard
heritage nethodol ogy. For now, it was hoped that this
iteration would nore precisely steer inventory priorities
towards increased heritage docunentation as a field-tested
exam nation of any inportant G S-predicted sites.

I n applying "nore orthodox nethods" of viability assessnent
of heritage-docunented EGs, we took an approach simlar to
that used to evaluate viability for non-aquatic targets in
NAP and |ink, where feasible and to the greatest degree

possi ble, simlar heritage network and TNC net hods. Wile
only about 3 macrohabit-level aquatic community EGCs, but 36
total aquatic community EGs (when 31 enbedded feature EGCs are
considered), were currently in the databases of NYHP and VTHP
for STL ecoregion (all but 2 from New York, and the 2 Vernont
ECs assessed as probably non-viable by VI DEC staff and
apparently not assessed for the portfolio), we wanted to set
up a long-termnodel for viability assessnment that is
expected and intended to becone increasingly relevant to
heritage programdata in the long termas nore EGCs get in the
dat abases, conplete with overall occurrence ranks and parti al
ranki ng i nformati on that supports the ranks (including
"subranks" for size, condition and | andscape context). For
the first iteration of the plan a surrogate G S-derived
viability assessnent, conparing nested watersheds over

bi ophysically simlar areas, was used as a top down approach
to selecting | andscape-|evel conservation sites throughout
the ecoregion. This approach was used both 1) as a
conparison to the heritage approach for the selection of
occurrences of large river types and 2) to assenble high

gual ity occurrences of associated aquatic and riverside
conmunities into connected stream networks. Mark Anderson
and Arlene Aivero docunented this approach separately.

2. Model s from ot her Ecoregions



Model s exist in both the heritage network and TNC for
measures of the overall viability of comunity occurrences
and its conponent size, condition and | andscape context.
Heritage and TNC approaches may differ in 1) the nunber of
rank categories used to rank an occurrence or each ranking
factor, 2) the thresholds for each rank or subrank, and 3)
the paraneters used to assess and generate each rank or
subrank. As tinme permtted, we tried to review and assess
exi sting heritage and TNC nodels to integrate into one
approach for STL. Qur approach was nodell ed upon that of 1)
heritage network national EO data standards (The Nature
Conservancy and Association for Biodiversity Information,
1999; Draft Elenent Cccurrence Data Standard. Septenber 20.
213 pp.), 2) New York Heritage Program (NYHP) "state"
specifications for NYHP aquatic communities in STL as an
applied version of the EO data standards, 3) the Northern
Appal achi ans (NAP) Ecoregi onal Plan (Sept. 1998 draft
version, p. 8-15), 4) Cuidelines for Representing Ecol ogi cal
Communi ties (Mark Anderson et al., 1999, p. 14-17 in 1998
draft version), 5) Mark Anderson's Overvi ew of Ecoregional
Pl anni ng Met hodol ogy and Results for NAP (Nov. 1, 1997
version, p. 6-10), and 6) TNC s Geography of Hope (1997
version, p. 43). These approaches detail 1) the partitioning
process of overall occurrence ranks into subranks or rank
factors, 2) concise definitions of size, condition and

| andscape context, 3)justification for the use of the three
rank factors, 4) synthesis of rank factors into an overall
rank, and 5) criteria for viability thresholds for each rank
factor. The details of these nethods are not repeated in
this docunent, except where potential confusion was
anticipated or for clarity.

Rank specifications at NYHP for both generalized community
systens (riverine and | acustrine systens) and specific
community types (macrohabitat types) for nearly all riverine
and lacustrine communities in STL ecoregion were used to
guide this effort. Pennsylvania Heritage Program (PAHP) al so
has specifications for rivers according to Mark Anderson. A
recommendation for the second iteration of the plan is to
reconcil e PAHP i nformation and specifications of other
heritage progranms with NYHP specifications and the genera
viability assessnment nmethods used to guide our approach here.
Viability assessnments for stream systens (aggregations of
riverine conmmunities) have been conducted for the Chesapeake
Bay Ecoregi on and possibly the Lower New Engl and (LNE)
Ecoregion. A recomrendation for the second iteration of the
plan is to conpare and reconcile these information with our
approach to individual conmunity occurrences. Further

devel opnment of the TNC G S approach to viability assessnent
may come fromthe STL ecoregional plan or the national
aquatics working group. Mark Anderson has taken the | ead on
this effort and we could also pull in these information to
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i nprove the heritage approach for STL in future iterations of
t he pl an.

Heritage Docunents:

The occurrence ranking nodel for comrunities and species is
based on assigni ng ranks and subranks to occurrences using an
A to D ranking scale, with Ato C ranks representing viable
occurrences, and D rank representing non-vi abl e occurrences.
The three standard ranking factors now being wi dely used by
heritage prograns are 1) size, 2) condition and 3) | andscape
cont ext .

| deal | y we seek vi abl e occurrences for ecoregional plans.

The heritage nmodel for community ranking, at |east that
applied at NY Heritage Program since the start of the program
(Carol Reschke, pers. com), has not necessarily been one of
"absolute viability", but rather of "relative viability"
(i.e., viability of all the features present in the existing
benchmark, or gl obal exenplary, site). Attributes of
absolute viability sought include: the ability of a community
to support the life history of all biota characteristic of an
i deal i zed unaltered state of the community type, including
both resident and migratory species. At the species |evel,
historically present mgratory species (e.g., Atlantic

sal non) may be heavily inpacted today in many aquatic
communities and m ght be considered non-viable in many or all
EGs tracked by heritage progranms. Such issues may not be
factored into assessnents of relative community viability,

unl ess the benchmark exanples still maintain these species.

O her features of absolute viability include intact aquatic
processes such as water flow, water circulation, water |evel
fluctuations, interchange of terrestrial and aquatic biota,
and passive and active species dispersal. Relative viability
is reflected by size, condition and | andscape cont ext
subranks, each with its own threshold necessary for

viability.

TNC Docunents:

G S-Derived Approach for Reaches, Systens, and Watersheds in
t he Chesapeake Bay Ecoregi on:

TNC s Eastern Conservation Science (ECS) staff have been
devel opi ng rigorous quantitative anal yses for watershed and
stream systemviability anal yses. "Stream systens" represent
a conbi nati on of several physically-connected macrohabitats
wi thin one watershed. Landscape condition is nodelled based
on data | ayers for dans, point source pollution, roads and

| and cover. Parameters are normalized to streammnile

Wat ersheds are ranked relatively within the ecoregion, and
reaches within one watershed are ranked relatively to al
reaches in the watershed. Analyses of different data |ayers



have shown a roughly inverse correlation of watershed

condi tion based on danms versus watershed condition based on
roads and | and cover (danms are often established for water
supply; less roads and | ess intensive |and use often surround
these water supplies to preserve water quality). 4dS-
generated | andscape context neasures are partitioned by
quartile (i.e., into 4 rank categories). Several categories
of data, nostly applicable to instreamfeatures and
especially those relating to biological condition, are
difficult to obtain and were not included in anal yses of the
Chesapeake Bay ecoregion. These include ditches, exotic
aquatic species, fish stocking, and fish harvest.

3. General EO Ranki ng Met hodol ogy for STL
The "Heritage Occurrence Ranki ng Model .

CGeneral Approach

We used a standard rating systemfor size, condition and

| andscape context of aquatic nacrohabitat occurrences which
foll ows well established heritage network nmethods. W used a
uni form ranking system(i.e., an Ato D rank scale for both
overall EO rank and subranks for the three ranking factors)
that is ideally flexible and catered to macrohabitat types
across their rangewi de distribution. Wile we could have
applied this system separately to each macrohabitat type, we
found it sinpler to use, as a surrogate, generalized groups
of macrohabitats with simlar rangew de size, community
condition and | andscape context patterns. TNC G S-derived
information could theoretically be used to supplenent this
effort, and woul d be especially hel pful for the |andscape
context subrank. For the second iteration of the plan, we
recomrend col | aborative review of the simlarities and

di screpanci es between the heritage and TNC approaches to
viability for 1) the nunmber of rank categories, 2) paraneters
used to derive ranks, and 3) threshol ds between rank
categories, and we advocate for convergence of the two

nmet hodol ogies. A nore careful conparison of these nethods is
recommended for the second iteration of the plan, after nore
adequate tinme for thought has been allowed. The purpose of
our work in the first iteration was to 1) devel op gui delines
for determ ning the subranks for the size, condition and

| andscape context of occurrences, then 2) apply these
guidelines at a mnimumto the few existing heritage-
docunent ed EGCs.

Justification for Approach:

Fol Il owi ng the heritage occurrence ranking nodel, community
size, condition and | andscape context subranks were used to
derive an overall occurrence rank. Wile official global
rank specifications were not available for aquatic
communities, lacking an official global classification as a



starting point, our attenpt was to use a conbi nation of
ecological 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 cl assification

and rangew de rank specifications that would cover al

aquatic comrunities throughout the NY and VT portions of STL
hoping that this was sufficient for the first iteration of
the ecoregion plan. This approach 1) parallels (and is thus
consistent with) attenpts at classification and rank
specifications conducted for terrestrial comrunities during
the early evolution of TNC ecoregional planning in the md to
| ate 1990s and 2) seens totally appropriate for aquatic
communities in 2002 given the current status of our know edge
on aquatic systens within the heritage networKk.

Met hodol ogy:

The first step in assessing the viability of el enent
occurrences (EGCs) is to delineate the occurrence. Follow ng
specifications at NYHP, EGCs are delineated based on 1)
characteristic thresholds for distinguishing patches of each
community type as distinct fromrel ated and/ or associ at ed
comunity types, 2) lunmping multiple patches of the sane
comunity into one occurrence using standardi zed patch
separation distance criteria, and 3) factoring in any
unnatural barriers to genetic exchange between patches. In
practice, NYHP standardly |unps patches of the sane community
type within 1.0 mle in flow ng water systens with no
obstructions into a single occurrence, and patches of the
same community type within about 0.1 to 0.2 mles in ponded
wat er systens with no obstructions and connected by surface
or groundwater into a single occurrence. Thus, for exanpl e,
a single exanple of a rocky headwater stream EO may consi st
of a dendritic network of several connected stream segnents
of different order; simlarly, a single exanple of a vernal
pond EO may consi st of a series of several pools in close
proximty connected via groundwater. Wile these distance
criteria have been in use for awhile at NYHP, they are not
standardly used by other heritage prograns, they are

adm ttedly somewhat arbitrary, and VTHP has not had the
opportunity to critically evaluate them

For each of the three ranking factors (nmacrohabitat size,
condition and | andscape context), we provide below 1) the
definition of the ranking factor, 2) a conparison of heritage
and TNC approaches to deriving information about the ranking
factor, and 3) reconmendations for how to apply and reconcile
information fromthese divergent nethods for future
iterations of the STL plan. W attenpted to refine criteria
to inplenent a viability assessnent, using each of the three
ranki ng factors by integrating paraneters, ranking approaches
and threshol ds used by both the heritage network and TNC.

For the second iteration, we also recomend reconciliation of



this approach with viability thresholds outlined in other
ecoregi onal plans (Chesapeake Bay, Lower New Engl and, High
Al | egany Pl at eau/ HAL) .

We relied nost heavily on the suspected nost accurate and
precise informati on avail able for each ranking factor at the
time of our assessnment in April 2002. Field data from
heritage prograns and G S data are currently divergent enough
to have different capabilities and power to accurately
estimate subranks for the three ranking factors. An

al gorithm was suggested for reconciling heritage network and
TNC approaches for each ranking factor based on these
differences, and is intended to serve as a | ong-term nodel
whi | e heritage-docunented occurrences are expected to
increase in future years and TNC | andscape and cl assification
anal yses becone nore refined and readily accessi bl e.

I ntegration of these two approaches is suggested for the
second iteration as a way to have one procedure for assessing
targets at the aquatic nmacrohabitat |evel, thus deciding
whether to rely nost heavily on heritage or G S-derived data
for a particular occurrence. For the first iteration of the
STL plan, there was insufficient time to derive fromdsS

ei ther occurrence size or |andscape context from an ecoregion
perspective. This is a strong recommendation for the second
iteration of the plan. The occurrences selected for targets
in the ecoregional portfolio thus represent a conbi nation of
typi cal heritage-assessed EGs and segnents of |arge streans
derived fromd S conpari sons of | andscape context within
simlar biophysical units snaller than ecoregions,
representing watersheds of river classes that parallel the
heritage classification' s unconfined and confined rivers.

The power of ASis limted by the availability of data.
Wi | e good wat ershed-1evel data are probably conprehensively
avai |l abl e throughout the northeast U S., including those for
dans, roads, and |and cover, many currently avail able types
of instreamdata are apparently pieceneal, inconsistent or
not conprehensive throughout an ecoregion. Inportant
instream data | ayers such as fish harvest, fish stocking,
exotic species, water quality, integrity indices, and ditches
may be available on a nore |ocal basis (e.g., state to state)
and may be available for sone paraneters in NY or VI. W

di scussed the possibility of NYHP and VTHP staff tracking
down such data layers for ECSto include in their AS

anal yses. Information on biological condition, heavily
factored into the overall occurrence rank in heritage

nmet hodol ogy, has apparently been nost difficult to obtain on
GdS W ran out of time to apply nuch G S data to heritage-
classified ECs, and conpare A S net hods devel oped at ECS and
the G eat Lakes office to help refine our approach

Wil e the current nodel for ranking comunity occurrences
wi thin heritage prograns can be sinplified into three ranking



factors, each with a correspondi ng subrank, the actual

al gorithm for synthesizing occurrence ranks is nore conpl ex.
At NYHP, "diversity" is considered one of about 8 condition
factors under the three-tiered ranking system An alternate
system used by TNC in sone ecoregional planning efforts has
been to treat diversity as a fourth category. W recomrend
exploring whether to segregate diversity as a fourth category
in the second iteration of the STL plan. "Comrunity

Condi tion" explicitly addresses the current condition of
features WTHIN a comunity occurrence, as opposed to
"Landscape Context", which explicitly addresses the current
condition of features OUTSIDE OF a comunity occurrence and
likely to influence the condition WTHI N the community over
t he next 25 years.

I nteractions between the size and condition of different

pat ches within one occurrence, where the condition is not

uni form t hroughout the occurrence or its |andscape, typically
conplicate ranking synthesis. At NYHP it has been standard
practice to use a conplex algorithmto derive occurrence rank
based on differential weighting of patches with different
condition. To avoid such conplications, for the first
iteration of the STL plan we sinplified this process by: 1)
trusting that a nore conpl ex al gorithm has been used at
heritage prograns to derive ranks and subranks for heritage-
docunent ed occurrences or, 2) |acking such existing ranks in
heritage dat abases, we used an average condition across both
the entire occurrence and its | andscape to derive conmunity
condition and | andscape context subranks. For the second
iteration, we hope to derive average | andscape condition
ranks for each occurrence fromdsS analyses. Arlene Aivero
has good docunentation on this approach.

A. Community Size Ranking Factor.

Definition:
A quantitative neasure of the areal extent of an
occurrence (heritage network's EO Data Standards, TNC s
Ceography of Hope). Size for ecological communities is
typically neasured in acres. Linear mles is typically
used as a supplenent for riverine communities. NYHP
has al so noted volunme as an alternative neasure of this
parameter (especially for lacustrine communities), and
it mght be considered in future iterations of the
plan. Size is known as a surrogate for inherent
species diversity (follow ng the predictions based on
t he species/area curve nodel) and is also related to
m ni mum ar eas needed for functional ecosystem processes
of different scales. bserved diversity is nore
directly addressed under the comunity condition
ranki ng factor.

Met hods of Deri vati on:



Heritage network: Docunented EGs are quantitatively
determ ned based on direct observations (field
surveys), aerial photography, 1:24,000 topographic naps
and digitization. Size for leads are usually roughly
estimated, starting with 1:150, 000 maps, then sonetines
proceedi ng to 1:24,000 topographic maps.

TNC. quantitatively determ ned based on G S data
| ayers, provided that occurrences can be nodel | ed
accurately.

Al gorithm
Use the heritage-docunented or estinated val ue (and
subrank) for an occurrence first, if available and
especially if derived fromAd@S digitization (as
standardly done now at NYHP), otherw se use any G S-
estimated value from TNC, if available or if suspected
to be nore accurate than visual estinmations using an
acreage grid (as standardly done now at VTHP and
formerly done prior to 2000 at NYHP; and especially for
| akes), and apply rank specifications. To nore
accurately predi ct size: resolve nmgjor discrepancies by
review ng/revising 1) heritage occurrence boundari es,
and/or 2) conmunity occurrence and rank speC|f|cat|ons,
and/or 3) the G S nodel (e.g., break points between
macr ohabi tat types).

B. Community Condition Ranking Factor.

Definition:
An integrated neasure of the quality of biotic and
abiotic factors, structures and processes within the
occurrence and the degree to which they affect the
conti nued exi stence of the occurrence (heritage
network's EO Data Standards, TNC s Geography of Hope).
As di scussed above, "comunity condition" reflects both
1) the degree of alteration of an occurrence fromits
basel ine condition or a rangew de benchmark state, and
2) the inherent (i.e., unaltered by degradation of the
condition) wthin- connunlty di versity of physical and
bi ol ogi cal features. Diversity features can include
under | yi ng geol ogy and substrate types, stream order,
wat er shed size class, flow m crohabitats,
depth/stratification m crohabitats, ecol ogica
associ ati ons, species assenbl ages, water chem stry, and
nore. W recomrend expl oring whether to segregate
diversity fromcommunity condition as a fourth category
in the second iteration of the STL plan. Conmunity
condi tion addresses features WTHI N an occurrence, in
contrast to "landscape context" which addresses
features OUTSIDE OF an occurrence. Arlene divero and
ECS staff may have a nore updated version of the
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applied definition of comunity condition.
Met hods of Derivation:

Heritage network: nostly qualitatively to sem -
guantitatively determ ned based on field surveys,
literature review and sem -quantitative surrogate

| andscape context anal yses. This factor includes
diversity in fine-scale physical units ("habitats")

t hought to be correlated with species diversity

i ncluding 1) underlying geology (for |akes and rivers),
2) connectivity (especially for |akes), and 3) stream
order (especially for unconfined rivers and confined
rivers). A list of paranmeters typically considered in
deriving the condition subrank for aquatic conmunities
at NYHP, used for estimating ranks of NY EGs for our
STL approach, and recommended for use in future
iterations of the plan is attached (Table 1). This
list is extensive and is intended to represent the
consolidation of paraneters used for several purposes:
1) general specifications at NYHP for aquatic conmunity
systens, 2) Mark Anderson's April 12, 2000 nenorandum
on wat er shed anal yses, 3) the Northeast aquatic working
group's Novenber 6, 2000 |ist of aquatic condition

vari abl es, and 4) |andscape anal yses for projects that
Davi d has overseen at NYHP including the Lake Erie
Gorges and Tug Hill Stream projects. Such efforts are
ongoi ng within NYHP, the heritage network and TNC
wor ki ng groups, and future refinenents and eval uati ons
of this list are recomended (e.g., conparison to a
recent nmenorandum from George Schuler to NYHP staff).
The condition of heritage-docunented occurrences is

of ten assigned by heritage ecol ogi sts using "ecol ogi cal
gestalt”, and we tried to follow this nethod for the
first iteration of the STL plan. A nore conplete
application of condition rank to any remaining EGs is
recomrended for the second iteration. |If a nore
rigorously quantified nmeasure of condition is desired
in the second iteration of the plan, we could apply

al gorithnms whi ch wei ght and synt hesize different
condition paraneters such as those used at NYHP (NYHP s
field forms, NYHP s Lake Erie Gorges project, NYHP s
Tug Hi Il Stream project) or ECS (watershed anal yses).
Specifications for each community type at NYHP provi de
one neans of nore precisely applying differential
prioritization of paraneters in deriving a community
condi ti on subrank for occurrences.

TNC. in theory can be sem -quantitatively estimted
based on G S data | ayers for | andscape context,
assum ng that there are strong correl ati ons between
community condition and | andscape context. Several of
the paraneters applied to G S | andscape anal yses are
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al so applicable to individual comrunity occurrences.
However, many of the finer-scale condition paraneters
such as substrate types are not predictable fromrenote
data | ayers and are not yet avail able in conprehensive
G S datasets conpiled fromfield sanpling. TNC
typically uses a "quartile systenf, with sets of
parameters for |andscape attributes including |and
cover, roadedness, dans, and point source pollutants,
to rank | andscape integrity.

Al gorithm
Use the heritage-docunented or estinmated subrank for
occurrence first, if available, otherw se use any A S-
estimated | andscape context data from TNC as a
surrogate to estimate a condition rank. It is known
that condition and | andscape context are not al ways
correlated, but, as a general rule, there is often good
correlation between the two factors, thus warranting
the potential use of G S-derived | andscape context as a
surrogate for community condition. G S estimations of
di versity below the | evel of discernnent of
macrohabitats (i.e., a) aquatic connectivity features
such as | ake outlets, and b) surficial
geol ogy/ substrate diversity) may al so be conbined into
a G S prediction of condition. Expert interviews are
useful to supplenent comrunity condition information
derived fromboth heritage surveys and TNC G S anal yses
and to potentially refine the condition subrank. To
nore accurately predict community condition: resolve
maj or di screpancies by review ng/revising 1) heritage
ranki ng fornms, and/or 2) conmunity rank specifications,
and/or 3) G S nodel paraneters and/or data | ayers,
and/or 4) translation of expert opinions into a
br oader/rangewi de or nore holistic context.

C. Landscape Context Ranking Factor.
Definition:

An integrated neasure of the quality of biotic and
abiotic factors, structures and processes surroundi ng
the occurrence and the degree to which they affect the
continued exi stence of the occurrence (heritage
network's EO Data Standards, TNC s Geography of Hope).
"Landscape context" reflects both 1) the size of the
functional |andscape which influences an occurrence,
and 2) its alteration fromits baseline condition or a
rangewi de benchmark state. Landscape context addresses
current features OUTSIDE OF an occurrence, in contrast
to "community condition"” which addresses current
features WTH N an occurrence. Landscape features are
expected to influence the condition of features WTHI N
the community over the next 25 years through ecol ogi cal
processes which function at a | andscape-|evel scale.
Arlene Aivero and ECS staff may have a nore updated
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version of this definition.
Met hods of Deri vati on:

Heritage network: nostly sem -quantitatively determ ned
based on field surveys and anal yses of aeri al
phot ogr aphs, topography maps and | and cover nmaps. A
list of paraneters typically used in deriving | andscape
context subrank for aquatic comrunities at NYHP is
attached (Table 1). WMany paraneters applicable to
comunity condition (discussed above) are al so used to
assess | andscape cont ext.

For aquatic communities, |andscape can be proportioned
into several parts. The "aquatic |andscape” consists
of any upstream and downstream aquatic comrunities
hydrol ogi cally connected to the occurrence. Fromthe
aquatic community occurrence outward, the "terrestrial

| andscape" consists of banks, buffer, floodplain,
wat er shed, and any additional natural comrunity matrix
out si de of the watershed through which substanti al
anounts of genetic material are exchanged with the
aquatic comrunity occurrence. Although all of these
aspects of | andscape are inportant ranking factors at
NYHP, a prioritization systemhas often been appli ed,
giving nore weight to features of the | andscape which
are thought to nore strongly influence the condition of
the aquatic community, especially its water quality and
the biota. The general prioritization order is
roughl y:

1) upstream aquatic conmunities

2) bank terrestrial comunities

3) buffer terrestrial comunities

4) floodplain terrestrial conmunities

5) watershed terrestrial conmunities

6) downstream aquatic comunities

7) additional terrestrial matrix comunities

In application at NYHP, however, this generalized

al gorithmmy vary fromcomunity type to comunity
type. For exanple, while perhaps nost appropriate for
smal | to noderate-sized rivers, downstream aquatic
communities may be nore highly weighted for |arge
rivers, and communities in the watershed may be nore
heavily weighted relative to the buffer. Also, while
per haps nost appropriate for many rivers, terrestrial
communities nmay be nore heavily weighted for | akes,
especially those with little or no connectivity to
riverine communities.

The | andscape context of heritage-docunented
occurrences is often assigned by heritage ecol ogists
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usi ng "ecol ogi cal gestalt”, and we tried to follow this
method for the first iteration of the STL plan. For
the second iteration, we recormend a nore conpl ete
application to all EGCs. |If a nore rigorously
guantified nmeasure of condition is desired in the
second iteration of the plan, we could apply al gorithns
whi ch wei ght and synt hesi ze di fferent | andscape context
paranmeters such as those used at NYHP (NYHP's field
forms, NYHP' s Lake Erie Gorges project, NYHP' s Tug Hil
Stream project) or ECS (watershed anal yses). 1In these
al gorithms, |and cover features are often given nore
wei ght relative to road features and pol |l ution sources
(e.g., as nore pernmanent disturbances), however many
exceptions are known to this generalization.
Specifications for each community type at NYHP provides
one neans for nore precisely applying differenti al
prioritization of paranmeters in deriving a | andscape
context subrank for occurrences.

TNC. quantitatively determ ned based on G S data | ayers
for dans, point source pollution, roads and | and cover.
TNC ranki ngs are derived fromw thin an ecoregi on or
wat er shed, not necessarily fromthe gl obal perspective

of a macrohabitat type. Landscape context analysis
nmet hods at ECS have been becom ng increasingly
stabilized. Paraneters are generally simlar to those
applied in the heritage approach to ranking | andscape
context. Details are avail able el sewhere, in ECS
docunents: use of a quartile system (A to D ranks) for
each category, over the entire ecoregion.

Al gorithm
Use any geographically conprehensive G S-derived data
fromTNC, if available, to estimte subrank, otherw se
use the heritage-docunented or estinmated subrank for
occurrence, if available. To nore accurately predict
| andscape context: resolve nmajor discrepancies by
reviewi ng/revising 1) heritage ranking forns, and/or 2)
community rank specifications, and/or 3) G S nodel
paranmeters and/or data | ayers.

W attenpted to explore the correl ati ons between gl obal
| andscape context subrank and the nore | ocal TNC

| andscape context ranking system which is applied

wi thin an ecoregion. As a sinplied guideline, we could
assunme for the second iteration that the gl oba

| andscape context subrank is generally well

approxi mated by that derived for the ecoregion by GS
anal yses. The rationale behind this is that the gl obal
range of many heritage-defined aquatic comunities,
classified wth a strong biotic conponent, may
appr oxi mat e ecoregi on boundaries, thus, a 1:1
relationship is generally predicted. |[|f the gl obal
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range i s suspected of being |larger, based on detailed

i nformation, ecological intuition, or TNC anal yses at
broader scales (e.g., spanning two ecoregions), Ato D
ranks for the | andscape context ranking factor could be
adj usted accordingly. For exanple, although the TNC
G S approach for the Chesapeake Bay Ecoregi on uses a
spread of ranks by |looking only at communities within
that ecoregion, they may be readily translatable to
rangewi de heritage occurrence subranks for |andscape
context, because the gl obal range of aquatic
communities characteristic of that ecoregi on nay be
roughly equivalent to that ecoregion. For STL, nost
aquatic communities were classified and defined
following this sane pattern. Known exceptions include
sonme STL types extendi ng peripherally into adjacent
ecoregi ons such as NAP and types from adj acent
ecoregions (e.g., NAP and G eat Lakes (G.) aquatic
comunity types) being peripheral in STL

Setting Rank and Subrank Threshol ds.

According to Mark Anderson, setting ranking thresholds for
aquatic communities seens "trickier"” than for terrestrial
communities. Good information on absolute thresholds has not
been found in the literature, and there is nmuch debate anong
aquati c ecol ogi sts whether such thresholds actually exist or
not. W recognized that a continuum of size, condition and

| andscape context values exist in nature, and opted to foll ow
the nore practical approach of ordering occurrences from best
to worst. W also recognized that aquatic conmunities are
generally nore disturbed and influenced by their |andscape
than terrestrial conmmunities, but that they may possess a
greater capacity for restoration.

Qur approach parallels that used in heritage prograns, at

| east historically at NYHP, where "benchmark exanpl es" are
used to represent the state of a community as cl ose as
possible to its unaltered condition (i.e., "the high end"),
and ot her occurrences are scaled relative to that exanple.
"A" to "D' rank thresholds nay thus be labelled as "relative
t hreshol ds". Benchmark exanpl es represent either an existing
occurrence, or the best restoration of existing occurrences
expected after 25 years. Benchmark exanpl es may not al ways
represent the best historical occurrence, especially for
communities characteristic of heavily degraded ecoregi ons
such as STL. The teamreached consensus on using relative
thresholds in STL, especially given the heavily inpacted

| andscapes of the ecoregion. |In practice at heritage
prograns, rankings are assigned to produce a w de spread of
EGs fromA to D rank. The current benchmark exanple may not
have all the features of the historical benchmark exanple,
but in occurrences currently ranked Ato C, all of nbst of
the features of the current benchmark should be viable (i.e.,
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restorable within 25 years), whereas in D ranked occurrences
these features are generally considered not viable (i.e., not
restorable within 25 years). 1In this respect, |ike much of
heritage net hodol ogy, this approach may be arbitrary, but at
least it is intended to be consistently applied and provides
a good frane of reference.

Wil e the STL Aquatic Community Teamrealized that we do not
know enough to set precise specific values for subrank

t hreshol ds, we offered our first attenpt at generalized

val ues as a best first guess. W recommended a cl oser

exam nation of these values during the second iteration of
the plan and further attenpts to determ ne whet her absol ute
t hreshol ds can be set and how they conpare to our nore

rel ative threshol ds.

Because the primary goal of the viability assessnment was to
assi gn subranks and ranks to occurrences so that viable
occurrences could be chosen for the portfolio, threshol ds
wer e proposed for each subrank for each community type, from
whi ch to guide determ nation of overall occurrence rank.
Following the NAP terrestrial community nodel, aquatic
comunity types were categorized into size and distribution
classes in an attenpt to aggregate groups of simlar
macrohabitats to which generalized size subrank threshol ds
coul d be applied, as opposed to applying thresholds uniquely
to each conmunity type. To arrive at size classes and
subrank threshol ds, David reviewed and updated NYHP rank
specifications for all basic macrohabitat types present in
STL, especially for size attributes. G eg Edinger and ot her
NYHP ecol ogi sts were given the opportunity to review existing
NYHP rank specifications for these aquatic comunities.

After review of the general size patterns of riverine and
| acustrine communities in STL from NYHP specifications and
our team s riverine and lacustrine classifications for STL
four to five aquatic community size classes were proposed,
borrowi ng from but nodifying the NAP terrestrial nodel of
three to four patch size class: very small scale, very snal
scal e/small scale, snall scale, |arge scale and very large
scale Applylng patch sizes to aquatic communities nmay be a
"new concept” in ecoregional planning, however we attenpted
to follow the nodels of Karen Poiani and Brian Richter (1998.
Draft. Functional Landscapes and the Conservation of
Bi odiversity) and its application to aquatic systens by the
Eastern Regi on Aquatics Wrking Goup (Novenber 6, 2000).
Because the termnology is not yet well established and the
definitions may not be uniform a brief description of
features, nodelled after the Poiani and Richter article and
the Aquatics Wrking G oup docunent, is noted here to clarify
their application to aquatic comunities. Characteristics of
"very large scale" aquatic comunities include 1) the
potential for full devel opnment of aquatic features
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characteristic of an aquatic ecosystem (aquatic bi ot a,

habitat types and ecol ogi cal processes) and 2) the potenti al
to serve as a source or refugia of these features to
connected smal | er patch aquatic community types. Very |arge
scale (i.e., matrix-like) aquatic conmunities have relatively
| ar ge wat ersheds, water depth and water volune. Ful

devel opnent of biota include diverse fish and nol | usk

assenbl ages, including w de-rangi ng anadronous or mgratory
fish and planktonic organisnms. Full devel opment of habitat
types include both benthic and pel agic features and faunal
concentration areas (spawning, feeding, nursery and

overwi ntering areas). The full devel opnment of ecol ogi cal
processes include |arge flood events. "Large scale" (or
"internedi ate scal e") aquatic communities often support area-
dependent, geonorphically-driven species that use nmultiple
community types. For exanple, they may support fish which
spawn in floodplains. Biota may include those with seasonal
m grations and processes include a noderate flood reginme. At
the other extrene, "snmall scale" aquatic conmunities usually
have nore |imted devel opnent of aquatic biota, habitat types
and ecol ogi cal processes. For exanple, small patch aquatic
communi ties have no profundal zone and no hypolimion. They
often have fish and nol | usk assenbl ages | acki ng or
depauperate. Species are often habitat restricted and nay be
regionally or globally rare. Biota may be limted to insects
and plants. Processes may include |ocal flood pulses (e.g.,
flashy floods). The "very small" scale term has been applied
primarily to epheneral to intermttent aquatic conmunities
which dry up (and thus may | ack aquatic features) over
significant portions of the year, and are transitional in
nature to communities of other community systens (e.g., the
pal ustrine systen). A practical application of the very

| arge scale to small scale concept to riverine and | acustrine
communities is depicted in Table 2.

From an exam nation of the EO Specifications field of NYHP
speci fications, both m ni num occurrence size and nm ni mum si ze
t hreshol ds for each individual rank were roughly uniformfor
all aquatic conmunities within each of the size groups. The
five sizes for riverine comunities and four classes for

| acustrine communities, all or primarily based on our STL
classification docunent, are shown in Table 3 for each
comunity type. Proposed size subrank threshol ds are shown
for each group in Table 4. Ranks typically follow a skewed
di stribution across a size gradient to produce a uniform
spread of EGs across subranks. These thresholds should be
perceived as "prelimnary estimtes", based as nmuch or nore
on ecological intuition than on hard data. Sources are
primarily froma 1998 table of numerous | eads throughout the
Adi rondack TNC Chapter (ANC). A nore critical evaluation of
these thresholds is recomrended during the second iteration
of the plan, especially if nore information becones
avai | abl e.
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Rangewi de di stribution was assigned for all aquatic comunity
types in STL, all or primarily based on our classification
docunent, using the standard TNC ecoregi onal approach with
four distribution categories: w despread, limted, restricted
and peripheral (See Table 3). For the STL portfolio

sel ection, we placed | ess enphasis on community distribution
than community size, because a) rangew de distribution is

| ess well known for aquatic communities than terrestrial
comunities (corresponding to greater uncertainty in the
aquatic community classification) and b) even the

di stribution categorization of terrestrial conmunities is
sonetimes viewed as being arbitrary or in flux depending on
the concept of a conmmunity, and the distribution category can
change from w despread to restricted with a small change in
comunity concept.

The ranki ng of aquatic macrohabitat occurrences by heritage
ecol ogi sts and cooperators was assisted by providing

t hreshol ds and typical characteristics for conmunity
condition and | andscape context subranks (Table 4). Basic
criteria and | anguage was generally borrowed from TNC
ecoregi onal docunents and NAP terrestrial comunity

nmet hodol ogy (e.g., the NAP ecoregional plan). David took the
liberty to adapt and nodify these criteria for STL aquatic
communities to 1) ensure that both condition and | andscape
context had four rank categories of Ato D, 2) addressed
general condition and | andscape context features of aquatic
communities, 3) pulled in NYHP generalized rank
specifications for aquatic comunity systens, and 4)
attenpted a spread of EGCs for STL aquatic community types,
characteristic of the STL | andscape setting. Condition and
| andscape context applications to aquatic nacrohabitat
occurrences could be further refined during the second
iteration of the STL plan if the review of thresholds in

ot her ecoregional plans or by the aquatics working group
suggests that there are better approaches.

Primary paraneters noted in Table 4 were used to provide
gui dance at a "nmetric scale"” in interpreting the |anguage for
condition and | andscape context thresholds used in NAP. More
detailed sets of nmetrics conprising these general categories
are addressed under the factors used to derive condition rank
at heritage prograns (Table 1). The |l anguage for condition
and | andscape context thresholds is sunmarized here to guide
synt hesis of standard netrics into subranks, as used at NYHP
For the second iteration, a nore detailed G S-based approach
to condition and | andscape ranking, as done at ECS for the
upper Connecticut River Valley or done at NYHP for the Lake
Erie Gorges, is recommended: generating partial ranks for
groups of netrics (e.g., flow paraneters, water quality
parameters, |and cover paraneters, road distribution
paranmeters), then synthesizing these into one subrank each
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for condition and | andscape context with or wthout
al gorithnms whi ch wei ght one paraneter or set of paraneters
nore heavily than others.

The "condition"” of aquatic comunities was interpreted
simlarly to the terrestrial approach taken for NAP, with
fragnenting features interpreted broadly to include those
that alter the comunity area and its shoreline and bottom
surface). Considered as fragnmentation events are included
damm ng of rivers into | akes, channelization of rivers, and
si ze changes due to diversions and draining. Diversity was
added as a condition factor and could be nodelled in future
iterations using the aquatic ELU system devel oped on G S by
ECS. Suggested revisions to | andscape context beyond the
terrestrial NAP approach are nore conpl ex and the | anguage
has been suppl enented nore. Roads are added as an i nportant
| andscape feature. The terrestrial (i.e., non-aquatic)

| andscape of aquatic macrohabitats is focused on the buffer
of both the conmunity occurrence and adj acent upstream
aquatic communities (provided they are present and the
occurrence is not an isolated aquatic feature). The aquatic
| andscape of aquatic macrohabitats is added and focused on
the connectivity of the comrunity occurrence (follow ng
hydr ol ogi cal connections) to both adjacent upstream and
downst ream aquatic comrunities (provided they are present and
the occurrence is not an isolated aquatic feature).
Threshol ds depend on the distribution of natural features in
the | andscape. At NYHP, natural features have included not
only relatively undisturbed climax forests, but also

di scli max open canopy comunities, selectively |ogged forest
comunities, and open canopy successional comunities (see
Table 1). Quantitative thresholds were added from NYHP
specifications to assist with applications. These threshol ds
were derived froma conbinati on of known occurrences and

sel ected pieces of literature. They were confirmed by Mrk
Bryer to correspond well with thresholds also cited in
literature which TNC s Freshwater Institute has revi ewed.
According to Mark Bryer, percent intact watershed agrees well
with literature sources that suggest that 85 to 90% of a
wat er shed needs to be intact to preserve its integrity.

It should be noted that nuch of the characteristics and

t hreshol ds of subranks are based on NAP terminology. 1In
general, the current condition and | andscape context of
occurrences of aquatic conmunity types characteristic of STL
and GL have been conprom sed nuch nore than those of NAP
aquatic community types. W considered two options for

| onering the threshol ds/ average characteristics to produce a
greater "spread" of EGCs for STL and G.. One option we

consi dered was to base the spread on the current condition of
STL, much as ECS may do in their G S anal yses of an
ecoregion. For instance, the "A" rank condition for STL and
GL nmacrohabitats characteristically contains a "few exotic
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speci es" instead of "no exotic species". David recomended
basing the scal e on recovery potential, which m ght suggest
retai ning the NAP t hreshol ds, an approach that parallels
community ranking at NYHP. For exanple, we have ranked sone
comunity occurrences as "AB" to represent ones that are in a
current state of "B" rank but with the potential to naturally
recovery to "A" rank if nost disturbances were renoved and
the occurrence was |left unaltered for 25 years. Alternative
options presented in the TNC literature include the approach
taken for the Great Lakes ecoregion. |In their approach, they
used different condition scales for rivers versus |akes and
for each subsection. Viability assessnent for the G eat
Lakes ecoregi on used percent forest in the community buffer
as a threshold for the better 50% of aquatic system
occurrences in each geographic area: 36%for rivers in
Section 212E (St. Lawence/ Chanplain Valley), 76%for rivers
in Section 2220 (Mhawk/ Bl ack River Valley); 77% for |akes in
Section 212E;, 90% for |akes in Section 2220  Qur deci si on
for the first iteration was to keep our approach sinple and
have one set of condition and | andscape context threshol ds,

or at nost two sets, one for STL and GL aquatic comrunity
types and one for NAP aquatic conmunity types that are
peripheral in STL. The criteria for the NAP community types
was nore restrictive than those for the STL community types
due to the nore inpacted | andscape setting of STL over NAP
The suggested ranking scale for NAP versus STL comunity
types is shown in Table 4. According to Eric Sorenson, from
application of these netrics to Vernont ECS the community
condition and | andscape context netrics worked well, with
many occurrences in STL having "B" subranks and few or none
havi ng "A" subranks.

5. Applying Ranks and Subranks to Cccurrences.

For the first iteration of the STL plan, about half of the
occurrences selected for targets in the ecoregional portfolio
were chosen from A S data, either alone or in conjunction
wi th standard secondary source data at heritage prograns.
The other half was derived soley from heritage-assessed
exanpl es, both docunented EGCs (NY) and "heritage leads". |In
contrast to the NAP and STL terrestrial portfolios, where we
chose sites for the portfolio only if they were docunented on
BCD, we explored the use of "leads" for the STL aquatic
community portfolio. Comunity |eads are defined as
occurrences not yet docunmented on BCD by heritage prograns
but strongly suspected of being high enough quality exanpl es
of their type that would be tracked by heritage prograns.
One rational e behind this approach is that there were so few
aquatic comrunity occurrences docunented on BCD at the tine
of the portfolio assenbly. Leads include putative state
exenplary sites (VT and NY), expert information on suspected
hi gh quality exanples (NY), and species assenbl age data (VT).
Lots of data from VT state agencies were readily avail abl e
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to help in our efforts. It is known that NY has simlar sets
of sanpling data from agencies such as NYS DEC fisheries and
NYS DEC water, yet these are apparently not as readily
avai |l abl e and conparable to our classification as were the
Vernont data. It has been a strong recomrendation for the
second iteration to conpile, interpret and assess simlar New
Yor k dat a.

Where heritage-docunented or otherw se assessed occurrences
were exam ned, we tried to repeat the process used for
terrestrial comunity occurrences in NAP in both scale and

| evel of detail. This process basically reexam nes existing
ranks and subranks for occurrences on BCD at heritage
progranms, to ensure that the ranks and subranks are accurate
under the ecoregional classification, docunented on BCD, and
nost inportantly consistent between states. At NYHP we have
tried to base ranks and subranks on "state" EO rank and
subrank specifications which have been intended to represent
rangewi de specifications. Because of the presence of only
about 3 aquatic nacrohabitat EOCs (or up to 34 EGCs if enbedded
features are considered) fromthis ecoregion in the heritage
dat abases of NYHP and VTHP, we had hoped to rely heavily on
predicting the viability of any undocunented nmacrohabitat EGCs
fromd S anal yses. Qur goal was to hopefully align G S
procedures to the sane ranking systens (with four categories
of Ato D) and simlar rank thresholds. ECS did eventually
derive a data set of |andscape attributes that could be used
to rank watersheds by quartiles for various categories of
features that influence aquatic conmmunities, however these
data | ayers were readily available for use during the first
iteration.

For the assessnment of heritage-docunented EGs (only New
York), David summari zed exi sting BCD data and applied refined
occurrence rank specifications fromTable 4 to the 3 (to 34)
exi sting New York aquatic community EGs (Table 5). The three
macr ohabi t at occurrences currently docunmented at NYHP incl ude
one sumrer-stratified nonom ctic | ake (Lake Chanpl ain), one
winter-stratified nmonom ctic |ake and one sinkhol e pond. One
addi ti onal sinkhole pond nay be docunented. Qher aquatic
habi tat occurrences docunented at NYHP fall into two
categories. Two "significant habitat" types: warmwvater fish
concentration areas (14 EGCs) and waterfowl concentration
areas (11 EGs), were treated as enbedded primary targets,

ei ther as aquatic speci es assenbl ages or a higher |evel of

di versity aggregation, and tentatively covered by the STL
aquatic team Many of these occurrences are on the periphery
of STL and adjoin to the Geat Lakes ecoregion (along the
upper St. Lawence R ver) and we decided to address them for
the STL plan, as 1) we suspected that they were not included
in the latter ecoregion and 2) we wanted to include the
entire Saint Lawence River in our portfolio. Additionally,
si x associ ation-level aquatic EGCs are docunented at NYHP
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Four of these occurrences, currently classified as
mesotrophic dimctic |ake, are suggested to be best treated
as part of the docunented sumrer-stratified nonomctic |ake
macr ohabi t at (Lake Chanpl ai n) and consi dered as potentially
i mportant enbedded prinmary targets within this lake, with 3
representing bays and one a delta. One EOQ, a G eat Lakes
aquatic bed, represents an association typically found in
bays, and is located in the upper St. Lawence River on the
peri phery of STL and adjoining to the Geat Lakes ecoregion
and we decided to address this EO for the STL plan, rather
than for the latter ecoregion. The last EQ, a G eat Lakes
exposed shoal, represents an association typically found in
rocky nearshore areas, and is also |located in the upper St.
Lawrence River on the periphery of STL and adjoining to the
Great Lakes ecoregion and we al so decided to address this EO
for the STL plan, rather than for the | atter ecoregion.

Vernont data for rivers and | akes have been added to Table 5.
Ri ver data overseen by Steve Fiske of VI DEC, has been
col |l ected at about 900 sanpling sites, with sanpling biased
towards riffles in high gradient (riffle-dom nated) rivers.
Three river categories have been assigned by VT DEC
macroi nvertebrate staff, one corresponding to rocky headwat er
stream one to confined river, and one apparently
i nternedi ate between these two types. Apparently, little or
no mar sh headwat er streans and unconfined rivers have been
sanpl ed, or else they have been artificially categorized into
the three VI DEC types. Sanpling sites categorized as the
i nternedi ate category are recommended to be reviewed by VTHP
and VT DEC during the second iteration to crosswalk themto
our classification. A five-parted condition assessnent
(IBI/Index of Biological Integrity) has been assigned to each
sanpling site (excellent, very good, good, fair and poor) by
VT DEC. Wile the setup of these data does not exactly match
our ranking system we tried to apply our systemto themto
arrive at subranks and overall ranks for river occurrences.
Different sanpling sites of the sanme name and sanme VI DEC
river type were assuned to represent a single occurrence.
Condi ti on assessnents were treated as: excellent=A, very
good=AB, good=B, fair=C, poor=D. Condition assessnent ranks
were roughly averaged across all sanpling sites of an
occurrence. Only those occurrences with overall occurrence
ranks of Ato B were added to Table 5 as potential candi dates
for the portfolio. A nore critical evaluation of conmunity
identities and overall ranks inferred from al
macr oi nvertebrate data is reconmended for the second
iteration. Fish data are also available from VT DEC
however, river types were not assigned, as it was too
difficult to convert these data to our systemat the tinmne.
Eri c hoped that VTHP coul d expl ore crosswal ki ng these data to
our classification, with the help of R ch Langdon of VT DEC,
for the second iteration of the plan. Apparently no plant
data were avail able or had been synthesized to aid in the
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del i neation and ranking of Vernont river occurrences. In
total, data for Vernont rivers were available for two types:
8 occurrences of confined river, 18 occurrences of rocky
headwat er stream An additional 26 occurrences were
tentatively classified as internedi ate between these types
and await future assignnent by VTHP and/or VT DEC staff.
These include several A-ranked occurrences. Size and

| andscape context were not assessed for any of these VT
rivers, and we recomend doi ng so during the second iteration
of the plan. W also recomend re-exam ning condition ranks
inferred fromthe nmacroinvertebrate sanples for any EGCs
listed as an exenplary site according to the Vernont Aquatic
Wor ki ng Group (1998) reference.

For Vernont | akes, Susan Warren of VT DEC, crosswal ked data
for 21 |ake EGs to our |ake classification. VT DEC has good
data on | ake occurrences, including exotic plant species and
nutrient conditions. Absolute acreage values were provided,
as well as Ato D condition and | andscape context subranks
based on application of our prelimnary criteria in Table 4.
These data are available for six |lake types in Vernont STL
winter-stratified nmonom ctic |ake, eutrophic alkaline
dimctic | ake, oligotrophic alkaline dimctic |ake, eutrophic
al kal i ne pond, oxbow pond, and marl pond (see Table 5).

Table 5 was originally set up as a visual representation to
assist in the reconciliation process between heritage-
docunent ed occurrences, the TNC G S approach and our team
deci sions for STL planning efforts. Information from BCD
docunented EGs includes EO size, overall rank and, if
docunented or inferable, the three subranks. At NYHP, no
subranks had been explicitly assigned to the 3 to 4

macr ohabi tat EGs, although our old systemof "partial ranks"”
(quality, condition, defensibility and viability ranks) are
roughly translatable as reflected in the table. As of 2001,
NYHP now all ows entry onto BCD of all three subranks for
new y docunent ed or updated occurrences at NYHP. Subranks
were added to BCD for the two NYHP occurrences of certain
identity and 1:1 classification crosswal k: Lake Chanplain and
Perch Lake.

We had hoped that the G S columms of Table 5 could be filled
in for conparison to BCD information if simlar information
was generated at ECS on a 1:1 basis with nmapped nacrohabit at
occurrences by our deadline for the first iteration. As we
did not make this deadline, this remains a recommendation for
the second iteration. The consensus field represents the
ranks and subranks used for STL, intended to formthe basis
of portfolio selection. Although G S colums are bl ank here,
the table is kept as a nodel to be conpleted during future
iterations. Wen the table is conpleted, if A S-predicted
ranks differ fromthose estimated by heritage ecol ogists or
on BCD, it inplies that 1) we would recommend a rank change
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for the EQ, or 2) we nmay be applying ranks at a different
taxonom ¢ scal e than the designated community type (e.g., a
group of community types, instead of one individual type, or
a macrohabitat differing in concept fromthe state tracked
entity). The G S contribution to the first iteration was
limted to large river macrohabitats which formed stream
networks desirable to include in the portfolio.

Cccurrences added to Table 5 include 1) large rivers included
in the G S-derived portfolio, 2) heritage EOs docunented on
BCD, 3) NYHP-tracked high quality leads (including |eads from
both the 1995 to 1998 Adirondack exenplary comrunity project
and the 2001-2003 Tug Hill streamproject), 4) VI state
exenplary sites, and 5) a large, readily avail abl e, database
of VT macrohabitats and stream segnents sanpl ed for species
assenbl ages. Wiere size, condition and | andscape cont ext
were not avail able from BCD or other databases, we tried to
make rough estimates from exam nation of state gazetteer

maps. We ran out of time to apply subrank estimations for

all these occurrences, especially for VT occurrences, and
this task is recommended for the second iteration. As with

t he NAP assessnent of terrestrial ECS, David reviewed all 3
to 4 NYHP-docunented EGCs, as well as other |leads in STL and
suggested ranks to use in the STL assessnent. Absolute size
and estimated overall rank were available for both ANC and

Tug Hi Il | eads, conprehensively assessed during regional
studies. Additionally, estimted size and | andscape cont ext
subranks were available for the Tug Hill leads. Wthin New

York, the only parts of STL that have not been regionally
assessed in top-down anal yses for high quality aquatic
communities has been 1) the Black River Valley and 2)
Jefferson County. Such anal yses are reconmended for the
second iteration.

Addi tional expert interviews are reconmmended to refine and
strengthen the portfolio for STL during the second iteration.

One recomrended approach for the second iteration is for the
entire teamto review the occurrence rank specifications,
ensure they are applied to all macrohabitat EGCs predicted
through G S prior to any experts neetings, then reeval uate
occurrence ranks after feedback is received at the experts
nmeet i ngs.

For future iterations of the STL plan, VTHP is not expected
to actively inventory and docunented aquatic EGCs for awhile
(Eric Sorenson, pers. com), although they do have |ong-term
hopes to set up a systemto better quality control
occurrence-type informati on generated by other agencies and
possi bly enter size, condition and | andscape context subranks
onto BCD. Aquatic EGCs in NY STL are expected or proposed to
be inventoried and docunented at a few selected sites (e.qg.,
t he Boquette River system the Ausable River system the Deer
Ri ver system the Indian River system, however, a regional



24

study (e.g., to research and docunment benchmark occurrences
for all aquatic community types present in STL) may not be
undertaken for awhile.

6. Viability Threshol ds

M nimum viability thresholds (for inclusion of occurrences in
the portfolio) are discussed in nore detail under the
portfolio section of STL aquatic conmunity team docunents.

In that document we note the definition of viability we use,
then apply thresholds, relating themespecially to the Crank
threshol d of heritage network data standards. Additional

gui dance in the second iteration m ght cone from ecoregi onal
pl ans for LNE, HAL or other TNC ecor egi ons.

7. Future Recommendations for Viability Assessnent.

N

11.
12.

The foll owi ng recommendati ons are suggested as sone of the
ways to explore inprovenents to the viability assessnent of
occurrences during the second iteration:

Revi ew t he exi sting occurrence rank specifications.
Reconci |l e specifications of PAHP and ot her heritage
prograns with NYHP specifications and the genera
viability assessnment methods used to gui de our approach.
Conpare and reconcile streamnetwork viability assessnent
nmet hods from LNE and Chesapeake Bay Ecoregi ons with our
approach to individual conmunity occurrences.
Reconci |l e occurrence subranking with viability threshol ds
outlined in other ecoregional plans (Chesapeake Bay, Lower
New Engl and) .
Col | aboratively review the simlarities and di screpancies
bet ween the heritage and TNC approaches to viability
assessnment for 1) the nunber of rank categories, 2)
paranmeters used to derive ranks, and 3) threshol ds between
rank categori es.
Reconci |l e subrank information from heritage-docunented EGCs
and TNC G S anal yses.
| ntegrate two approaches to subranking as a way to have
one procedure for assessing targets at the aquatic
macr ohabitat |evel, thus deciding whether to rely nost
heavily on heritage or A S-derived data for a particul ar
occurrence.
Apply the list of paraneters in Table 1 to derive
condition subrank for all remaining aquatic comunity EGCs.
Suppl emrent and/or refine the paranmeter list in Table 1
Quantify coarse-scale diversity within occurrences by
nodel ling with the aquatic ELU system devel oped on G S by
ECS
Expl ore whether to segregate diversity as a fourth ranking
cat egory.
Derive fromd S 1) occurrence size and 2) | andscape
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14.
15.
16.

17.

18.

19.

20.
21.
22.
23.

24.

25.
26.
27.

28.
29.

30.
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context from an ecoregi on perspective.

Derive average | andscape condition ranks for each
occurrence.

Conduct a nore conplete derivation of size for all target
ECs sel ected.

Conduct a nore conplete application of |andscape anal yses
to all EGs.

Conduct a cl oser exam nation of subrank threshold val ues
and further attenpts to determ ne whether absol ute

t hreshol ds can be set and how they conpare to our nore

rel ative threshol ds.

Conduct a nore critical evaluation of the value for size
rank thresholds for conmunity types.

Revi ew t hreshol ds for condition and | andscape context in
ot her ecoregional plans and in the regional Aquatics
Working Goup to determne if there are better approaches.
Take a nore detail ed approach to condition and | andscape
ranki ng, as done at ECS for the upper Connecticut River
Val l ey or done at NYHP for the Lake Erie Gorges:
generating partial ranks for groups of netrics (e.g., flow
paranmeters, water quality paraneters, |and cover
parameters, road distribution paraneters), then

synt hesi zi ng these into one subrank each for condition and
| andscape context with or w thout al gorithns which wei ght
one paraneter or set of paranmeters nore heavily than

ot hers.

Crosswal k VT macroi nvertebrate sanpling sites categorized
as the internediate category to our classification.

Wrk with R ch Langdon of VT DEC to explore crosswal ki ng
VT fish data to our classification.

Assess size and | andscape context for VT rivers with
macroi nvertebrate sanple sites

Conpare the condition ranks for VT sites sanpled for
macroi nvertebrates with the clainms of exenplary comunity
status cited in the Vernont Aquatic Working Goup (1998)
ref erence.

Conduct additional expert interviews (e.g., experts
nmeetings) to refine and strengthen the portfolio selection
process.

Apply occurrence rank specifications to all macrohabitat
EGs predicted through G S.

Reeval uate occurrence ranks after any feedback received at
expert review neetings.

Fill in S colums of Table 5 for all nmapped nacrohabit at
occurrences frominformation generated at ECS to all ow
conparisons to BCD informati on and heritage mnethods.

Apply subrank estimations for all remaining occurrences,
especially for VT occurrences.

Conduct a regional assessnent using a top-down anal yses
for high quality aquatic communities in parts of New York
under studi ed by NYHP, especially 1) the Black Ri ver Valley
and 2) Jefferson County.

Conduct a nore critical evaluation of conmunity identities
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and overall ranks inferred fromall nacroinvertebrate

dat a.

Compil e, interpret and assess New York sanpling data from
agenci es such as NYS DEC fisheries and NYS DEC wat er.
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Table 1. Aquatic Community Cccurrence Ranking: Paraneter |ist.

Communi ty Condition
1. Biological Condition
| ndi ces of Blologlcal Integrity (1BI)?
" Conbi ned IBIs"
"Fish IBI"?
"Benthic I1BI"?!
Pl ankt on assenbl ages as ecol ogi cal indicators.
Exoti c species
Presence and abundance of exotic speC|es
Presence and abundance of invasive exotic species?
Fi sh stocking data'
Speci es Harvest
Fi sh harvest?
2. Diversity (Relative to O her Cccurrences of Sane Comrunity Type)
Fi ne-scal e habitat dlverS|ty
Fl ow mi crohabit at s?
Dept h mi crohabi t at s?
Associ ation diversity?
Speci es assenblage di versity?
Speci es dlverS|ty
Bedr ock diversity?
Landf or m di versity?
3. Flow Alteration
Gener al
Physi cal Habitat |ndex?
| ndi cators of Hydrological Aterations (Rchter et al., 1996) ?
Total and relative size of occurrence w thout upstreamfl ow
al terations?!

Total and relative size of occurrence without flow alterations?

Dans

Changes in flow rate above/bel ow dam?

Changes in di scharge above/ bel ow dam?

Changes in tenperature above/bel ow dam?

Changes in periodicity and intensity of flooding before and
afte[ construction of the dam (or possibly above/ bel ow exi sting
dam

Dam hei ght or presence of fish |adders. (especially in relation
to fish moverent).?!

Artificial water Ievel fluctuations.?

Total nunber of dans?

Total capacity of dans?

Density of |arger dans per strean1n1|e

Dam capacity per stream m | e?

Aver age dam capacity per stream ni | e?

M ni nrum nor nal storage

Maxi mum nor nal st or age®

Total length of streamwi thout flow alterations?
Di ver si ons

Percent of discharge diverted from occurrence?!

C}oundmater extraction/ consunption usage (relative to recharge
rates).
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Channel i zati on
Percent of shoreline |ength reconfigured?
Percent of shoreline | ength anthropogenically hardened?
4. Transportation Corridor |npacts
Roads
Percent or |ength of occurrence bordered by roads?
Nunber of road crOSS|ngs
Nunber of road crossings per shoreline nrle
Lar gest enbedded roadl ess suboccurrence?!
Percent of occurrence with |arge roadl ess suboccurrences?
Road Cat egori es
Primary hi ghways?
Secondary hlghmays
County roads
Local " roads?®
Boat s
Presence/ al | onance of notorized boat s!
Heavily travel |l ed boat routes?
O her boat route netrics paralleling road nmetrics.
5. Benthic Fragnentation
Percent of occurrence with anthropogenlcally fragment ed bottont
Har dened ar eas (e.g., cenent)?!
Dr edged ar eas?
Aquaculture areas!
M ned areas?
Dunpi ng grounds?
6. Water Quality
Gener al
Water quality i ndi ces?
Nunmber of point source pollution discharge p0|nts
Nunber of point source pollution discharge points per shoreline
mle3
M| es of EPA 303d inpacted mater
Percent EPA 303d i npacted water?
Poi nt source pollution categories
| ndustri al faC|I|t|es di schar ge?
Super fund sites?
Toxi c rel ease sites?
EPA regul ated di schar ges®
Acidification
Rai nwat er aC|d|ty
Buf fering capacity of the bedrock 1!
Eut r ophi cati on
Poi nt source pol |l ution datal
Non- poi nt source pol | ution datat!
Phosphorous nitrogen and carbon concentrations over standard
t hr eshol d*
Fecal Coliform
Sewage dischar%;el
Septic inpacts
Col i form bacteria counts over standard threshol d**
Toxi ns
Toxicity ratings?



Chem cal Applications
General Metrics
Appl i cation P0|nts
Appl i cation amount?
Appl i cation frequency
Appllcatlon recency?
Li mi ngt
Pesti ci des?!
Rotenone
BTI*
Lanpr|C|des
Sonar !
Al gi ci des?
Turbidity Alterations?
Di ssol ved Oxygen Alteratlons
Sedi nent Load Alterations?

29
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Landscape Cont ext
1. Community condition netrics
(applied to watershed and aquatic systemns)
2. Land Cover
Buf fer Metrics
Length of community with no bordering |and use alterations.
Length of community with no bordering | and use alterations
upstream?
Mean road to shoreline distance?
Percent of buffer with adjacent road?
Percent of buffer with devel oped | and?
Percent of buffer with agricultural |and?
Percent of buffer with natural |and?
Wat ershed Metrics
Lar gest enbedded subwatershed with 100% natural |and.?
Per cent of wat ershed with | arge subwat er sheds havi ng 100%
natural |and.
Percent of watershed with natural |and?
Percent of watershed with devel oped | and?
Percent of watershed with agrlcultural | and?
Total drainage area of dans
Road density per matershed
Aver age bl ock size?

Land Cover Categories
Nat ural |and
Forests
ad growth forests?
Second growth nmature types
Successional forest types?!
Open Canopy Conmunities
Di sclimax types
Successi onal types
Devel oped | and
Various porosity categorles
Ant hr opogeni ¢ i npervi ous surfaces?!
Def orest ed areas
Cl ear cuts?
Agricul tural |and!
Ur ban | and
Sour ces:
1 David Hunt's June 20, 2000 nmenmo to Mark Anderson. See neno for nore
expl anatory detail on each paraneter.
2 Mar k Anderson's April 12, 2000 neno: A proposed approach to
ecoregional site selection for aquatic features.

3 Mar k Ander son's Novenber 6, 2000 |ist of paraneters as Aquatic
Condi tion Vari abl es.
4 David Hunt's February 2001 |ist of parameters researched for watershed

anal yses for NYHP' s Lake Erie Gorges project.



Table 2. General Quanititative Guidelines For Assigning Aquatic Community Patch Size.

RIVERINE COMMUNITIES

Community Patch Size

Very Large Scale Communities
Large Scale Communities
Small Scale Communities
Very Small Scale Communities

LACUSTRINE COMMUNITIES

Community Patch Size

Very Large Scale Communities
Large Scale Communities
Small Scale Communities
Very Small Scale Communities

Stream Low Flow Channel  Channel Watershed

Order Discharge  Width Depth _Size
(m3/sec) (f) (m)  _(mi2)

8+ >>10 >500 >10

4-7 0.5-10 50-500 1-10

1-3 0.01-0.5 10-50 0.1-1

(0)-1 <0.01 <10 <0.1

Area Maximum __ Profundal Winter

(acres) Depth Zone? Stratified?
_(ft)

>>500 >200 Y N

50-500 20-200 Y Y

5-50 5-20 N Y

<5 <5 N Y

31

>4000
30-4000
2-30

<2

Watershed
Size

_(mi2)

>4000
30-4000
2-30

<2



Table 3. STL Aguatic Community Characteristics and Thresholds

Community name

RIVERINE COMMUNITIES
STL Spring

NAP Spring

GL Spring

STL Subterranean Stream
STL Backwater Slough

NAP Backwater Slough

GL Backwater Slough

STL Intermittent Stream

NAP Intermittent Stream

GL Intermittent Stream

STL Rocky Headwater Stream
NAP Rocky Headwater Stream
GL Rocky Headwater Stream
STL Marsh Headwater Stream
NAP Marsh Headwater Stream
GL Marsh Headwater Stream
STL Confined River

NAP Confined River

GL Confined River

STL Unconfined River

NAP Unconfined River

GL Unconfined River

GL Deepwater River

(additional communities suggested for Quebec)
Acadian Freshwater Tidal River

Acadian Brackish Tidal River

Acadian Saline Tidal River

Acadian Freshwater Tidal Creek

Acadian Brackish Tidal Creek

Acadian Saline Tidal Creek

LACUSTRINE COMMUNITIES

STL Subterranean Lake

STL Vernal Pool

NAP Pine Barrens Vernal Pond

STL Sinkhole Pond

STL Oxbow Pond

NAP Oxbow Pond

GL Oxbow Pond

STL Flow-Through Pond

STL Alkaline Pond

NAP Bog Lake

GL Marl Pond

STL Eutrophic Alkaline Dimictic Lake
STL Oligotrophic Alkaline Dimictic Lake
STL Winter-Stratified Monomictic Lake
STL Summer-Stratified Monomictic Lake

Patch
Size

VSS
VSS
VSS
VSS
VSS/SS
VSS/SS
VSS/SS
VSS/SS
VSS/SS
VSSISS
SS

SS

SS

SS

SS

SS

LS

LS

LS

LS

LS

LS

VLS

VLS
VLS
VLS
VSS/SS
VSS/SS
VSS/SS

VSS/SS
VSS/SS
VSS/SS
VSSISS
SS

SS

SS

SS

SS

SS

SS

LS

LS
LSIVLA
VLS

Dist.

RIL
RIL
RIL
RIL
RIL
RIL
RIL
RIL
RIL
RIL
RIL
RIL
RIL
RIL
RIL
RIL
RIL
RIL
RIL
RIL
RIL
RIL

rr

RIL
RIL
P

RIL
RIL
RIL
RIL
RIL
RIL
P

P

RIL
RIL
RIL
RIL

Viability Threshold

Size

length
0.01 mi

0.01 mi
0.01 mi
0.01 mi
0.2mi
0.2mi
0.2mi
0.2mi
0.2mi
0.2mi
1mi
1mi
1mi
1mi
1mi
1mi

2 mi

2 mi

2 mi

2 mi

2 mi

2 mi
10 mi

10 mi
10 mi
10 mi
0.2mi
0.2mi
0.2mi

area
0.5ac
0.5ac
0.5ac
0.5ac
lac
lac
lac
lac
lac
lac
lac
5ac
5ac

100 ac

200 ac

Patch Size: VSP = very small scale, SP = small scale, LP = large scale, VLS = very large scale.

Distribution: R = restricted, L = limited, P = peripheral
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Table 4. STL Aguatic Community Subrank Thresholds

COMMUNITY SIZE
Community Group Rank Thresholds
A Rank B Rank C Rank D Rank
RIVERINE COMMUNITIES
Patch Size
VSS 0.1mi 0.02 mi 0.01 mi 0.002 mi
VSS/SS 2 mi 0.5mi 0.2mi 0.002 mi
SS 7 mi 3mi 1mi 0.2mi
LS 10 mi 5 mi 2 mi 0.5mi
VLS information not available or necessary, only 1 EO in STL
LACUSTRINE COMMUNITIES
Patch Size
VSS/SS 10 ac 3ac 0.5ac Oac
SS 20 ac 5ac lac 0.5ac
LS 100 ac 40 ac 5ac lac
LSIVLS 5000 ac 1000 ac 500 ac 100 ac
VLS 10000 ac 5000 ac 1000 ac 200 ac

Patch Size: VSP = very small scale, SP = small scale, LP = large scale, VLS = very large scale.
COMMUNITY CONDITION

A= excellent, no signs of anthropogenic disturbance, no exotic species, no obvious fragmenting features. Excellent natural habitat diversity. High viability (of all features
characteristic of the benchmark example). (NAP: A)

B = good, minor signs of anthropogenic disturbance, minor levels of exotic species, minor fragmenting features. Good natural habitat diversity. Viable (for all features
characteristic of the benchmark example). (NAP: B; STL: AB)

C= fair, moderate signs of anthropogenic disturbance, moderate levels of exotic species, moderate levels of fragmenting features. Fair natural habitat diversity. Viable
(for all features characteristic of the benchmark example). (NAP: C; STL: BC)

D= poor, numerous obvious signs of anthropogenic disturbance, lots of exotic species, numerous and obvious fragmenting features. Poor natural habitat diversity.
Probably not viable (for all features characteristic of the benchmark example). (NAP: D; STL: D)

Primary parameters:
Disturbances
Water Quality Alterations
Exotic Species
Invasive Species
Fish Stocking
Fragmenting Features
Shoreline Alterations
Benthic Alterations
Dams
Habitat Diversity
Microhabitats
Associations

LANDSCAPE CONTEXT

A= excellent, with the community and any nearby upstream aquatic communities surrounded by (with a buffer of and ideally a watershed of) relatively large and intact
terrestrial (non-aquatic) matrix or large patch communities with no developed or clearcut lands (threshold = 90% natural) or large (primary and secondary) roads;
with any adjacent/connected aquatic landscape (downstream, and especialy upstream) intact over relatively long distances (threshold = 95% natural). High viability
(of all features characteristic of the benchmark example). (NAP: A)

B= good, with the community and any nearby upstream aquatic communities surrounded by intact terrestrial (non-aquatic) landscape, but may have small patches of
developed land or clearcut lands, including secondary road crossings, nearby (threshold = 70% natural); with any adjacent/connected aquatic landscape of intact
stretches, but may have small patches of displaced or degraded waters nearby (threshold = 80% natural). Viable (for all features characteristic of the benchmark
example). (NAP: B; STL: AB)

C= fair, with the community and any nearby upstream aquatic communities surrounded by fragmented terrestrial (non-aquatic) landscape, mixed with a mosaic of low
intensity land use of agricultural land or rural development (threshold = 50% natural) including paralleling and crossing secondary roads; with any
adjacent/connected aquatic landscape fragmented and representing a mixed mosaic of intact aquatic features (threshold = 50% natural) and large areas of low
intensity water uses. Viable (for all features characteristic of the benchmark example). (NAP: C; STL: BC)

D= poor, with the community and any nearby upstream aquatic communities surrounded by intensively developed terrestrial (non-aquatic) landscape including parallel
and crossing primary roads; with any adjacent/connected aquatic landscape intensively altered. Probably not viable (for all features characteristic of the benchmark
example). (NAP: D; STL: D)



Primary parameters:
Water Quality Alterations
Shoreline Alterations

Dams (especially upstream; downstream is secondary parameter)
Diversions
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Table 5. STL Aquatic Community Cccurrences Docunented at NYHP. Ranks and Subranks.

NOTE: THI S TABLE WAS PLANNED TO BE COVPLETED TO COMPARE HERI TAGE ASSESSMENTS W TH G S ANALYSES.

AS G S ANALYSI S WAS NOT AVAI LABLE IN TI ME, THE TABLE WAS NOT FI NI SHED.
IT 1S KEPT HERE AS A MODEL FOR THE SECOND | TERATI ON.

SEE TABLE 5 OF THE PORTFOLI O DEVELOPMENT DOCUMENT FOR HERI TAGE ASSESSMENTS OF ALL ASSESSED EGs.

Communi ty nane/ Survey Site Si ze Ranks
Size

Condi tion

Landscape Cont ext

Overal |

BCD ds Consensus BCD 3 S Consensus

BCD d' S Consensus

BCD dS Consensus

RI VERI NE COMMUNI TI ES (i | es)

Lanoi |l e River

Lewi s Creek (VT)

M ssi squoi River (VT)
Tyl er Branch (VT)

Mal letts Creek (VT)
W nooski River (VT)
Hubbar dton Ri ver (VT)
Al en Brook (VT)

STL Confined River (large patch)
(V1)

STL Rocky Headwater Stream (small patch)
Crossett Brook (VT) .
Stevensville Brook (VT)

Baker Brook (VT)

Dowsvi | | e Brook (VT)

Bradl ey Brook (VT)

Austin Brook (VT)

Bear Wl | ow Brook (VT)

Crook Brook (VT)

John Brook (VT)

Lily Brook (VT)

Dowsvi |l | e Brook, Tributary 5
Dowsvi |l | e Brook, Tributary 7
Dowsvi |l I e Brook, Trib. 11 (VT
Mad River, Tributary 46 (VT)
Slide Brook (VT)

Moon Brook (VT)

Sar gent Brook (VT)

Jay Branch, Tributary 7 (VT)

WWwWwWw>>>
@

WWWWWWWwWwwWw

WWwWwWw>>>
@

WWWWWWWwWwwWw

BCD Consensus

WWwWwWw>>>
@

WWWWWWWwWwwWw

Not es

size rank

size rank

are these
are these
are these

per Table 4.

per Table 4.
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Communi ty nane/ Survey Site Si ze Ranks
Size Condi tion Landscape Cont ext Overal |
BCD gs Consensus BCD G’ S Consensus BCD d'S Consensus BCD G S Consensus BCD Consensus Not es

RI'VERI NE COVMUNI TIES (mi | es) (continued)

STL Confined River or Rocky Headwater Stream (needs decision fromEric S )
North Branch Lanoille (VT) . . A A A confined river?

Lewi s Creek (VT) Lo .. . . . A . A . . . . A

M ddl ebury River (VT) Lo .. . . . A . A . . . . A confined river?

Beet| e Brook (VT) Lo .. . . . A . A . . . . A rocky headwater strean®?

Mendon Brook (VT) A A A rocky headwater strean®?

M1 Brook (VT) A A A rocky headwater strean®?

Berry Brook (VT) Lo .. . . . AB . AB . . . . AB rocky headwater strean®?
Hal non Brook (VT) Lo .. . . . AB . AB . . . . AB rocky headwater strean®?
Furnace Brook (VT) Lo .. . . . AB . AB . . . . AB rocky headwater strean®?
Teney Brook (VT) Lo .. . . . AB . AB . . . . AB rocky headwater strean®?
Peki n Brook (VT) Lo .. . . . AB . AB . . . . AB rocky headwater strean®?
Mad River (VT) Lo .. . . . AB . AB . . . . AB confined river?

Castleton River (VT) Lo .. . . . AB . AB . . . . AB confined river?

Dowsvi | | e Brook (VT) Lo .. . . . AB . AB . . . . AB confined river mssing.
West Branch Little River (VT) Lo .. . . . AB . AB . . . . AB confined river?

Lamoill e River (VT) Lo .. . . . AB . AB . . . . AB rocky hdwtr stream mi ssing

W nooski River (VT) Lo .. . . . AB . AB . . . . AB rocky hdwtr stream m ssing
Pi ke Brook (VT) Lo .. . . . . . . . . rocky headwater strean®?
East Creek (VT)

Great Brook (VT)
Little River (VT)

Col d River (VT)

That cher Brook (VT)
M ssi squoi River (VT)
Trout River (VT)
Browns River (VT)

rocky headwater strean®?
confined river?

confined river?

rocky headwater strean®?
rocky hdwtr stream m ssing
confined river?

confined river?

WWWWWWwWwm
WWWWWWwWwm
WWWWWWwWwWm
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Landscape Cont ext
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Overal |

BCD 3 S Consensus

BCD d' S Consensus

BCD dS Consensus

Communi ty nane/ Survey Site Si ze Ranks
Size
BCD gs Consensus
LACUSTRI NE COVMUNI TI ES (acr es)
STL Sunmmer-Stratified Monom ctic Lake (matrl X)
Lake Chanpl ai n (NY/ VT) 41750 ..... 41750+ B
STL Wnter-Stratified Mnomictic Lake (matrix/| arge patch)
Perch Lake (NY) 550 55 -
Shel burne Pond (VT) 450 .. 450
STL Eutrophic Al kaline Dimctic Lake (I arge patch)
Lake Iroquois (VT) 229
Fairfield Pond (VT) 464 .. 464
Long Pond (VT) a7 .. a7
Lake Carmi (VT) 1375 .. 1375
Col chester Pond (VT) 167 .. 167
Fern Lake (VT) 61 .. 61
STL Aigotrophic Alkaline Dimctic Lake (I arge pat ch)
Lake Dunnore (VT)
STL Eutrophic Al kaline Pond (small patch)
W nona Lake (VT) 234 .. 234
Met cal f Pond (VT) 71 .. 71
Cedar Lake (VT) 114 .. 114
Round Pond (VT) 22 .. 22
Hal f nrbon Pond (VT) 21 .. 21
Coggman Pond (VT) 20 .. 20
STL Oxbow Pond (small patch)
Unnaned Pond # 52 (VT) 27 .. 27
GL Marl Pond (very small patch)
Root Pond (VT) 0 .. 0
STL Sinkhol e Pond (very snall patch/snall patch)
Spile Bridge Road Wetland (NY) 23 .. 1 A
Johnny Cake Road
Si nkhol e Wetl ands (NY) 50 .. 0? AB

B (A?)

©>>wW>> X}

>

F?

OOTmmm w TOOTDT !

w

AB?

OOTmmm w TOOTIT (@]

w

OWOOm™ @] 0O00mWOw !

w

AB

AB

O 0O00OmWOm@

OWOOWm

AB A

BCD Consensus

Not es

size rank per Table 4.

size rank per Table 4.

size rank per Table 4.
AB

B
B
BC
BC
BC

AB
AB
B
B
B
BC

size rank per Table 4.

size rank per Table 4.

size rank per Table 4.
AB

size rank per Table 4.
BC

BC

EO="si nkhol e wetl and";
info adjusted for pond.

EO="si nkhol e wet| and";
unsure if pond present.
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Communi ty nane/ Survey Site Si ze Ranks
Size Condi tion Landscape Cont ext Overal |
BCD gs Consensus BCD G’ S Consensus BCD d'S Consensus BCD G S Consensus BCD Consensus Not es

EVMBEDDED FEATURES
Great Lakes Aquatic Bed recommended primary target
(size thresholds: A: 1000-5000 ac; B: 50-1000 ac; C: 10-50 ac; D 1-10 ac)
enbedded as "Mesotrophic Dimictic Lakes" w thin Lake Chanplain

Ki ngs Bay (NY) 1500 . 1500 A A B B A . A (B?) A AB
Ausbl e Delta (NY) 190 ... 190 B B A A AB . AB (B?) AB AB
Poi nt Au Roche Swanp (NY) 70 .. 70 B B C C BC . BC B BC
Val cour |sland (NY) 20 .. 20 C C B B B . B B BC
enbedded within Lake Ontario/upper Saint Lawence River
Chi ppewa Bay Marsh (NY) 2300 . 2300 A A B B AB . AB AB - in GL ecoregion?
War mwat er Fi sh Concentration Area recommended primary target
(recommended size thresholds: A: 1000-5000 ac; B: 50-1000 ac; C:10-50 ac; D 1-10 ac)
Dext er Marsh (NY) 2090 . 2090 . . A . E A in GL ecoregion?
Goose Bay and Cranberry Creek (NY) 1970 . 1970 A E A in GL ecoregion?
Crooked Creek Marsh (NY) 1170 . 1170 A E A in GL ecoregion?
W son Bay Marsh (NY) 473 . 473 B E B in GL ecoregion?
Cswegat chi e Ri ver Ogdensburg (NY) 380 . 380 B E B in GL ecoregion?
Grass Poi nt Bay
and Cobb Shoal Bay (NY) 230 . 230 B E B in GL ecoregion?
Carrier Bay (NY) 160 . 160 B E B in GL ecoregion?
Swan Bay (NY) 140 . 140 B E B in GL ecoregion?
Bl ind Bay Marsh (NY) 125 . 125 B E B in GL ecoregion?
Poi nt Vivian Marsh (NY) 75 . 75 B E B in GL ecoregion?
I ndi an Ri ver Rossie (NY) 6 . 6 D E D in GL ecoregion?
Waterfow Concentration Area recommended primary target
(recommended size thresholds: A: 1000-5000 ac; B: 50-1000 ac; C:10-50 ac; D 1-10 ac)
Fox Isl and
Grenadi er Island Shoals (NY) 3950 . 3950 A E A in GL ecoregion?
Dext er Marsh (NY) 2090 . 2090 A E A in GL ecoregion?
Chi ppewa Creek Marsh (NY) 950 . 950 B E B in GL ecoregion?
Sai nt Law ence River Massena (NY) 457 . 457 B E B
Anerican |Island Pools (NY) 400 . 400 B E B in GL ecoregion?
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Sai nt Law ence/ Chanpl ain Vall ey Aquatic Community Working G oup
Portfolio Devel opment for Heritage-Assessed Cccurrences
Draft 3, April 16, 2002

Wor ki ng Group Leader: David Hunt, New York Heritage Program
Team Menbers: Mark Anderson, Eric Sorenson

O hers: Mark Bryer, Sandy Bonanno, Bob Zarenba, Arlene
Aivero, Liz Thonpson, Bill Brown, G eg Edi nger

1. Summary of Approach

David and Mark Anderson shared the lead in conpiling a
portfolio of aquatic comrunity targets for the Saint

Lawr ence/ Chanpl ain Val | ey Ecoregion (STL) at varying
geographi ¢ and taxonom c scales. For the portfolio design,
we sought an integrated and cooperative approach. David took
the | ead on sel ection of aquatic macrohabitats and snmall er
scal e features such as biotic associ ations/ecol ogi cal

associ ations; Mark Anderson and ECS staff took the |ead on

| arger scal e aquatic features such as aquatic ELUs and

| andscape-1evel units: aquatic systens and watersheds. This
docunent is intended to focus on macrohabitats and snall er
scale features, theoretically tracked by heritage prograns.
The larger riverine macrohabitat units overlap sonmewhat with
the riverine ELUs nodelled by ECS. This docunent suggests an
approach for addressing portfolio selection of heritage-
docunent ed or tracked occurrences of aquatic conmunities
(macrohabitats) in ecoregional plans. According to Mark
Bryer of TNC s Freshwater Institute, the focus on heritage-
docunent ed occurrences (EGCs) is a novel approach and shoul d
serve as a foundation for consideration in planning efforts
for other TNC ecoregions as nore heritage EGCs becone
docunented in other states.

Because of the general sparse nature of aquatic comunity
occurrences in heritage databases nationally at this date,

ot her ecoregional plans have relied heavily or solely upon

G S-based data to predict the presence of, assess and sel ect
aquatic comrunity occurrences for ecoregional portfolios.
According to Mark Bryer, the very few aquatic conmunities
docunent ed outside of New York are globally rare and usually
associated with rare species, such as the desert springs of
Nevada. New York Heritage Programis reportedly exceptional
anong heritage prograns in currently having many aquatic
community EGs docunmented, with 20 riverine occurrences and 35
| acustrine occurrences docunented statew de and about 30 nore
riverine occurrences in progress from Year 2000 and 2001
surveys. Only a few of these occurrences are from STL

Qur vision for addressing heritage-docunented information on
aquatic communities, stated in the earliest docunents of our
wor ki ng group, was to set up an approach that would work in
the long termfor STL and potentially other ecoregions as
nore aquatic community occurrences beconme docunented

t hroughout the ecoregion and the heritage network. For the



first iteration of the STL ecoregion plan, the Aquatic
Community Team used a joint approach to portfolio devel opnent
focused on heritage-docunented occurrences in conjunction
with a parallel @S approach which focused on bi ophysi cal
units (watershed aggregates) revolving around | arger rivers
(size classes 2 and 3). O aquatic conmunity occurrences
included in this iteration, very few were heritage-docunented
EGs, but the power of the approach lies hopefully in future
iterations of the ecoregional plan. For now, it was hoped
that the first iteration would nore precisely steer inventory
priorities towards increased heritage docunentation in the
near future as a field-tested exam nation of any G S
predicted sites and heritage | eads that represent inventory

gaps.

Qur plan for heritage-docunented aquatic macrohabit at
occurrences and inportant enbedded associations was to set up
a long-term procedure for target selection nodelled after the
nmet hodol ogy used for non-aquatic (i.e., "terrestrial")
community targets in NAP and ot her ecoregions in both scale
and |l evel of detail and borrow ng from suppl enentary mnet hods
nore applicable to aquatic conmunities that are being

devel oped in other ecoregions. The process involved 1)
designation of targets of various taxonom c scal es, 2)

determ nation of comrunity goals including target nunbers,
stratification regine and viability thresholds, and 3)

sel ection of occurrences to fulfill target goals.

Devel oping a List of Targets.

Agquatic community targets include "primry", "secondary" and
“"tertiary" targets. Primary targets are defined as those for
which sites will be selected for the portfolio. Al aquatic

macr ohabitats in our conprehensive classification, which was
devel oped in the efforts of the STL Aquatic Comunity Team
are primary targets. A few additional smaller scale targets
are recomrended as primary targets: "special” areas within
very large scale aquatic comunity types (Lake Chanplain and
the Saint Lawence River). These are terned "enbedded"
primary targets; they are intended to focus nore intensive
conservation efforts on snaller geographic areas within these
very large "matrix-like" sites. Conservation goals and
strategies are expected to be different for aquatic

macr ohabi tats and associ ated enbedded targets within the sane
very large scale aquatic site; those for the forner being
coarse scal e and focused nore on water quality, pelagic
features and watershed quality, and those for the latter
being fine scale and focused nore on habitat alteration,
benthic features and shoreline and buffer quality. Secondary
targets are features of aggregate diversity that are assuned
to be sufficiently captured by the coarser scale prinmary
targets and for which we hoped in the first iteration to
check this assunption. Sites were not chosen for the
portfolio for secondary targets, however, if in future
iterations we find that these features are overl ooked by
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selection of sites for primary targets, we m ght el evate sone
of these secondary targets to primary targets. Tertiary
targets were addressed separately by ECS staff, representing
aquatic features larger than aquatic macrohabitats, and
limted to riverine networks revolving around size class 3
streans (size 3 streamnain stens and associ at ed wat er sheds
of selected associated size 2 streans, generally one
wat er shed per size 2 biophysical unit within the size 3

wat er shed) .

Primary Targets. W decided to have as "primary targets" for
the STL aquatic portfolio all 40 specific aquatic

macr ohabitat types (See Table 1), representing 25 basic
aquatic macrohabitat types, known or suspected fromthe
ecoregion, in the spirit of the goals of Conservation by
Design: to protect all elenments of biodiversity. The 23
specific STL river nmacrohabitats, representing 9 basic types,
and 17 specific STL | ake nmacrohabitats, representing 14 basic
types, were hypothesized to serve as coarse filter surrogates
for all aquatic mcrohabitats, associations, species

assenbl ages and species in the ecoregion. Wile the
classification had been limted to the New York and Vernont
portion of the ecoregion, we added six estuarine aquatic
communities as potential portfolio targets which are
definitely or likely to be present in Canada al ong the | ower
reaches of the Saint Lawence R ver (see Table 1). For smal
macrohabitats, for which sites are apparently not easily
predicted fromd S anal yses, we hoped to rely on G S anal ysi s
of watersheds and/or aquatic ELUs as a surrogate to capture
diversity otherw se represented at the macrohabitat |evel.

| deal |y, we hoped to conduct a watershed integrity analysis
and produce maps which would all ow conpari sons of watersheds
of about 14-digit HUC size across the ecoregion. Instead, we
relied on the selection of size 2 stream watersheds (the only
wat ershed integrity conparisons available at the tine of the
portfolio selection) as a surrogate for very small to smal
scal e macrohabi t at s.

In addition, we considered any and/or all "enbedded features”
that we felt deserve extra focus and m ght not be
sufficiently conserved through the nore "diluted" targeting
or conservation of their nmuch | arger associated very |arge
scal e macrohabitat primary target. For the first iteration
enbedded features chosen as primary targets are limted to

| ar ge nearshore norphonetric features and "aquatic faunal
concentration areas". These include elenents tracked by
heritage prograns as natural communities that do not
represent entire macrohabitats. Qur recomendati on was to
target only those EGs of these features that occur within
very large scale (matrix-like) aquatic conmunities, not those
within smaller scale cormmunities, of which there were severa
(6 warmnat er fish concentration areas and 1 waterfow
concentration area in smaller rivers and | akes). Six such

el enent types were recommended as enbedded feature primary



targets: three physical -based m crohabitats, each varying in
t heir physi ognony and conponent associ ations, and three
faunal concentration area types (see Table 1). Vascul ar

pl ant - dom nat ed associ ations are characteristic of each of
the three mcrohabitats. Two associations, Geat Lakes
Aquatic Bed, characteristic of bays, and G eat Lakes Exposed
Shoal , characteristic of rocky nearshore areas, are tracked
as community elenments at NYHP. NYHP has several EORs of four
of the six enbedded feature types on BCD fromw thin the St
Lawr ence River and Lake Chanplain: Geat Lakes aquatic bed
(1), Great Lakes exposed shoal (1), warmwater fish
concentration areas (15) and waterfowl concentration areas
(12) (see Table 1). NYHP al so has several |eads of raptor
concentration areas fromthroughout the St. Lawence R ver
The final team decision was to allow tracking of these six
features, after we confirmed that 1) faunal concentration
areas were best tracked as a community feature rather than a
zool ogical feature to be addressed by the zool ogy team and
2) faunal concentration areas are fairly honbgenous in
speci es conposition across their ecoregion range, followed by
the choice of tentative sites for the portfolio. Because of
the relative scarcity of information available to our team on
t hese special features, in conparison to nacrohabitats, we
recommended careful refinement of selected sites via expert
nmeetings during the second iteration of the plan.

Aquatic macrohabitats and enbedded features chosen as prinmary
targets are restricted to NATURAL community types and excl ude
CULTURAL conmunity types. Follow ng general specifications
at NYHP for riverine and |acustrine comunities, cultural
communities are defined as those that have been nodified by
human i nfluence to an extent that has produced substanti al
changes in the biota and physical structure of the comunity.
Cenerally, this is interpreted to nean that 50% or nore of
the biotic and/or abiotic features of the comunity have been
altered (e.g., > 50%relative cover or density of exotic
speci es; >50% of the way towards an altered trophic state;
>50% al teration of the original volune of |akes). Thus,
| akes with only slightly altered water levels will be
classified as natural comunities, whereas those with
substantially-rai sed water | evels nay be terned a
"reservoir", a cultural community.

Secondary Targets. Secondary targets are defined as features
of aggregate aquatic diversity (i.e., nore than just a single
speci es) that were not chosen for the community portfolio,

t he assunption being that they are well captured by one or
nore surrogate primary targets. For secondary targets in the
STL aquatic portfolio, we considered any and/or all remaining
m crohabitats, associations and speci es assenbl ages and ot her
units such as cul tural macrohabitats and special physical
features that we felt m ght not be sufficiently conserved
through the nore "diluted" targeting or conservation of their
much | arger associ ated macrohabitat primary target.



Secondary targets for the comunity portfolio do not include
si ngl e species, which, in our opinion, are best addressed
under the plant and ani mal species portfolios.

A list of secondary targets is presented in Table 1. This
working |ist was a cooperative venture anong many staff on
t he general ecoregion team David Hunt, Mark Bryer, Mark
Ander son, Eric Sorenson, Sandy Bonanno and Bob Zarenba. |If
in future iterations we find that these features are
over |l ooked by selection of sites for primary targets
(especially via experts neetings), we mght elevate sone of
t hese secondary targets to prinmary targets. It is
recomrended that w der review of this list and

suppl ementation to it be solicited (e.g., by VI DEC staff and
ot her regional aquatic experts) during the second iteration
of the plan.

Secondary targets include species associations and

assenbl ages whi ch we expected to be captured by primary
targets as a coarse filter and reflected in the definition
and typification of these targets (e.g., aquatic

macr ohabitats), but for which we wanted to eventually test
this coarse filter assunption. |If any of these assenbl ages
are not well captured by the macrohabitat approach, then we
woul d explore in future iterations 1) elevating themto a
primary target or 2) refining the macrohabitat classification
to capture themeither directly or indirectly. For exanple,
we mght target small quillwort nmeadows which are suspected
to be a regionally rare association typically found wthin

| arge STL oligotrophic alkaline dimctic |akes.

Qur decision to allow inclusion of cultural aquatic
comunities in an ecoregional portfolio is reportedly a novel
approach, according to Mark Bryer. Elevation of cultural
comunity types to a primary target would probably be
justified only if 1) a suite of characteristics of the
cultural community type were representative of or unique to a
natural aquatic conmunity type that has been essentially
extirpated fromthe ecoregion or 2) not enough exanpl es of

t he equi val ent natural comunity type remain to fill the
portfolio target nunber and a cultural comunity woul d be
restored to this natural community type. |In the latter case,

if elevated to a primary target, the goal would be to restore
the cultural aquatic conmmunity type back to its former state
of a natural comunity, assumng that the features that
caused us to elevate this to a prinmary target would renain
intact through the restoration process. An exanple would be
restoration of a eutrophied | ake back to its unpoll uted
state. In contrast, if we target a reservoir as a prinmary
target for its resenblance to a natural |ake type now
extirpated fromthe ecoregion, but if restoration of a
specific reservoir occurrence to its former stream state

m ght involve loss of its lacustrine features, this would be
counterproductive to our goal of maintaining those features.
Also, we wouldn't elevate a "reservoir"” (a cultura
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community type) to a primary target only because it generally
cont ai ned one native fish species that was | acking from
remai ni ng exanpl es of natural communities in the ecoregion;
instead the fish species would probably be targeted under the
fine filter species portfolio.

Cul tural aquatic comunity types proposed as secondary
targets (see Table 1) were taken from Ecol ogi cal Communities
of New York State (Reschke, 1990). |Included are primarily
cul tural aquatic macrohabitats with altered flow Qur
suggestion was to consider only conmmunity types and
occurrences with good water quality. Macrohabitats with
suspected poor water quality (on top of having altered flow)
were not included as suggested targets (e.g., sewage

treat ment ponds, industrial effluent ponds).

Tertiary Targets. During the first iteration of the STL pl an,
| andscape-| evel units (watersheds and stream networks) were
addressed under G S anal yses by ECS for the portfolio

devel opnent as surrogate | arge-scale features and nol ded as
cl osely as possible to our riverine macrohabitat
classification to allow nore rigorous conparison to heritage-
assessed EGCs. High quality watersheds were hoped to serve as
good surrogates for very small and small scal e nmacrohabitats,
especially for lacustrine conmmunities, that were hard to
predict fromA@S and for which we had few to no known or
suspected high quality exanples from heritage program data.
Stream networks were evaluated as a tertiary target and are
expected to serve as a good surrogate for aquatic

macr ohabitats, especially for snmall scale riverine
communities. Mark Anderson proceeded independently with

prot ocol s and docunentation for identification of both
wat er sheds and stream networks as tertiary targets. Because
during the first iteration of the STL plan we anti ci pated
having few or no docunented occurrences or "leads" of smal
scal e macrohabitats identified as primary targets (except
perhaps for one or two docunented sinkhol e pond occurrences),
t hese | andscape-| evel aquatic features were thought to be
inportant in formng a nore conprehensive portfolio.

However, we hoped that nore occurrences woul d be docunented
by the second iteration of the plan as primary targets in
response to inventory gaps revealed fromthe first iteration.

Setting Community Goals (Stratification Reginme, Target
Nunbers and Viability Criteria).

We used a flexible, adaptive approach (see Coner, 2001:
bservations and Recommendations for Setting Conservation
Goal s in Ecoregional Plans. The Nature Conservancy, Boul der,
CO, January 8, 2001 nmenorandum) in arriving at nmethods for
goals for primary targets (macrohabitats and special enbedded
features): stratifying targets, designating target nunbers
and setting viability criterial/thresholds. W wanted such an
approach, especially given that in the first iteration of the



pl an, few exanples of these targets are expected to be from
occurrences docunented by the heritage network and nobst
exanpl es are expected to be fromd S-predicted anal yses and
expert nmeetings. The STL Aquatic Conmunity Team decided to
have David take the | ead on a procedure to set conmunity
goals for primary targets, with guidance from Mark Anderson.
Most team nmenbers agreed that as an organi zati on, we have
the | east expertise and certainty for this part of the
portfolio building process, and that we shoul d adopt an
adaptive approach as a best first guess. W planned to
foll ow the nethodol ogy used in other ecoregions in this
respect, which typically involves nonitoring the
ef fectiveness of the portfolio after its inplenentation and
maki ng necessary revisions to future iterations of the
ecoregion plan to inprove our assunptions. Qur approach for
the first iteration is summarized bel ow

Stratification Regine.

Qur goal was to capture all diversity, at multiple scales,
in the portfolio while mnimzing redundancy of diversity.
Qur applied approach was to use a conbination of primry
target types to capture coarse-scale diversity and a
stratification reginme to capture finer-scale diversity,
representing distinct variation within macrohabitat types
and other primary target types. W decided to
geographically stratify across the ecoregi on exanpl es of
targets chosen for the portfolio, especially to ensure that
sufficient variation in each aquatic community type is
captured in the portfolio. W had many di scussions on
whi ch parameters to use for stratifying primary targets.
The stratification of tertiary targets is beyond the
intentions of this docunent, but in our application we
chose selected size 3 streans and size 2 stream wat er sheds
wi thin each of a set of biophysically simlar watersheds.

Primary Targets. W stratified occurrences of primary
targets for STL as a surrogate attenpt to capture broad
patterns of biological variation nore subtle than the 41
specific aquatic macrohabitat units we designated in NY and
VI. In arriving at a "stratification reginme" we considered
one or nore "stratification factors" or "stratification
paraneters", each with a nunber of "stratified val ues".
Both the paraneters and val ues chosen were based both on
ecology (e.g., the hypothesized | argest apparent breaks in
t he spectrum of biological variation) and practicality
(e.g., the nunmber of units for which data nanagenent tinme
was avail able; the availability of G S data | ayers), as was
apparently done for NAP planning efforts.

Qur goal was to determ ne which stratification factors and
paraneters best represent additional biological variation
beyond that captured by the macrohabitat classification. A
list of potential stratification paraneters for



macr ohabitats was reviewed by the STL Aquatic Comunity
Team and ot her interested staff (Eric, Mark A, Mark B.,
Sandy Bonanno). All paraneters considered during the
course of our teamefforts are summarized in Table 3. A

di scussion of the one stratification factor eventually
chosen for stratification (large-scal e geophysical regions)
is presented here. A discussion of the two other
parameters which were considered in nost detail is
presented in Appendix 1. Oher paraneters nmentioned in
previ ous docunents as potential stratification factors,
primarily hydrol ogical features (see Table 3) were not

eval uated in detail because biotic variation was expected
to be at an even finer scale than the other potenti al
stratification factors evaluated in detail. These include:
wat er col or, tenperature, trophic state, alkalinity and
stream order.

After many di scussions, we reached consensus anbng team
menbers in choosing stratification factors for the first
iteration of the ecoregion plan. W agreed to adopt a
sinple stratification reginme and use only one
stratification paraneter, |arge-scal e geophysica
units/regions, as a feature which is hypothesized to
capture the | argest anount of variation not addressed in
the classification, thus having the ease of a target nunber
whi ch corresponds to the nunber of geographic units.
Because our approach differs fromthat of other ecoregions,
such as the Great Lakes ecoregion, in having nuch fewer
target types (e.g., fewer aquatic nacrohabitats), to
produce a portfolio of conparable nunbers of occurrences or
sites, we opted to have fine-scale stratification val ues,
striving generally for 3 to 6 per target type for the

conbi ned New York and Vernont portion of STL. Many ot her
factors were evaluated for potential use, but these seem
well correlated with either our classification and/or these
| arge-scal e regions. Leftover variation was planned to be
addressed by 1) considering wthin-occurrence
variation/diversity as a condition paraneter to give
preference to selecting diverse occurrences (see the
viability assessnment docunent) and 2) checking for the
ability of our primary targets to work as coarse filters
for all inportant secondary targets during the second
iteration after the portfolio is assenbl ed.

We had hoped to make a critical evaluation of the variation
within selected primary targets and assessnment of a nore
conplex stratification regine by ECS staff through G S

anal yses. After selection of the occurrences for each
primary target using |arge-scale physical units, we had
hoped to assess renmining variation in

t opogr aphy/ connectivity and soil s/ geology to evaluate their
utility as a stratification factor. These analyses were
deferred to the second iteration. After such anal yses are
performed, we m ght want to use these factors to suppl enent
t he occurrences chosen on a case by case basis for each of
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the 41 specific macrohabitat target types of NY and VT STL
For the first iteration, G S-derived biophysical units
were considered to approximate this variation.

Stratification Factor: Large-Scal e Geophysi cal
Uni t s/ Regi ons.

The factor that was thought to be nobst useful in
stratification of aquatic macrohabitat targets is |arge-
scal e geophysical units/regions, primarily either

ecol ogi cal drainage units (EDUs) or ecoregi on subsections
or simlar units that conbi ne both watershed and
ecoregional features. As a general rule, species
conposition and especially abundance is known to vary at

| east slightly within an aquatic nmacrohabitat type as one
noves fromregion to region. Because of the strong

correl ation between the boundary of EDUs and ecoregi onal
subsections in STL (see discussion below, we decided to
remain flexible to choose between these two systens.

In general, the choice between subsections versus EDUs is
chal I enging for STL because of strong correl ati ons between
the two systenms. |In New York and Vernont, STL has 6
subsections and 3 EDUs. The Northeastern Lake Ontario EDU
(041501) contains all of the Black River Valley
(Subsection 222b) and about 50% of the Saint Law ence

A acial Lake Pl ains (Subsection 212Ee). The Richelieu EDU
(020100) contains all of the Chanplain dacial Lake and
Marine Plains (Subsection 212Ec) and Chanplain Hills
(Subsection 212Ed). The Saint Lawence EDU (041503)
contains nost of the Saint Lawence dacial Mraine Plain
(Subsection 212Ea) and the Saint Lawence Till Plain
(Subsection 212Eb) and about 50% of the Saint Law ence

A acial Lake Pl ains (Subsection 212Ee). Because of the
strong correl ati on between the boundaries of EDUs and nost
subsections, it was considered a noot point in STL as to
whi ch of the two approaches were taken for stratification,
and thus target nunber.

To avoid having to nake difficult decisions as to which
occurrences to choose anong w de-ranging aquatic

macr ohabi tat types spanning nmultiple physical regions, we
opted for one of two alternatives: 1) choose 3
occurrences, 1 per EDU for those types where variation was
hypot hesi zed to be nost closely correlated with EDUs or 2)
choose 6 occurrences, 1 per subsection for those types
where variati on was hypot hesi zed to be nost closely
correlated with subsections. Once Quebec aquatic
occurrences are consi dered, hopefully in the second
iteration of the STL plan, we recomend addi ng nore EDUs
and/ or subsections into our stratification regine. For
exanpl e, we suspect that exanples of bog | ake
characteristic of the Quebec part of STL m ght be
separated out as a unique type of bog |ake that differs
fromthose of the NY and VT part of STL, which are thought
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to be peripheral exanples of a NAP type.

An alternate possibility would be to use other

cl assifications focusing on geographic units of physical
diversity. Qmernick's classification of |andscape-|evel
"aquatic ecoregions" was deened not as useful as Bailey's
classification of subsections, because it is based on
current land use attributes, rather than potenti al

ecol ogi cal associations. Mark Anderson devel oped a map of
"wat er shed aggregates” that was deenmed to have nuch
potential as a stratification tool. Ten stream size class
3 biophysical units were identified throughout the
ecoregi on, having relatively honbgeneous physical features
that may approxi mate a conbi nati on of those features used
to delineate subsections and major drainage units.

Approxi mately 25 wat er shed aggregates across the ecoregi on
were categorized as one of these 10 units, about 8 in
Vernont and 17 in New York. W reconmend a nore
conprehensi ve eval uati on of these aggregates for use in
stratifying primary targets during the second iteration.
Not enough tine was available during the first iteration
to apply these units to primary targets as a
stratification factor, and if they were used

conprehensi vely, we m ght have had to raise the target
nunber from6 (for the 6 subsections) to 10 (for the 10

bi ophysi cal units), thus creating a |arger portfolio.

Paranet er: Ecol ogi cal Drainage Units (EDUs). Sone
riverine and lTacustrine communities are known or suspected
to vary in biotic conposition between the Lake Chanpl ain
versus the Saint Lawence Valley/ Northeastern Lake
Ontario drai nages, especially in fish and nol | usk

di versity (based on well-docunented historical mgration
routes), and especially for communities in the | ower
portions of the drainage units and very large scale to

| arge patch communities. There is also evidence that

besi des bi ol ogi cal differences, the Lake Chanplain Valley
exanpl es of STL confined river and STL unconfined river
represent occurrences with stream bottons of deep sands

wi th nol | usks burrowi ng deep into the sand; while the nore
diverse St. Lawrence River Valley exanples of these stream
types represent occurrences with rocky stream bottons
supporting nollusks in shallow sands i n bedrock cracks.

In the Great Lakes Basin aquatic comrunity portfolio

(Hi ggins et al., 2000), the drainage units of Eastern Lake
Ontario vs. Saint Lawence vs. Lake Chanplain were used to
classify comunities.

Par anet er: Ecoregi on Subsections. This geographic unit
was used in the NAP terrestrial community site
stratification process and presents a different
alternative to EDUs. Sone riverine and |acustrine
comunities are known or suspected to vary in biotic
conposition between subsections. The influence of
subsection on diversity is expected to exceed that of EDU
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in nost very small scale to |large scale comunities,
especially where aquatic connectivity and upstream

m gration of biota are naturally inpeded: including

i sol ated | acustrine conmunities and comrunities higher in
t he drai nage basin. For such conmunities, it is suspected
and hypot hesi zed that the underlying physical
characteristics of the streaminfluence the biota nore

t han aquatic connectivity factors.

Paranmeter: Local Watersheds. W decided that watersheds
smal ler than the 6-digit EDUs (e.g., 8- to 11-digit HUCs)
are too fine in scale to be used for stratification
purposes in our efforts, given the Iimted nunber of
occurrences of each community type desired for targeting
per ecoregion and the | arge nunber of these smaller units
(e.g., thirteen 8-digit HUCs for the New York portion of
STL). If 8-digit HUCs were chosen as stratification units
and one EO was targeted per HUC for each conmmunity type,
then the 13 EGCs from New York, approximately 5 EGCs from
Vernont (or 18 EGs total for New York/Vernont conbined per
target) and approximately 35 EGCs fromthe entire ecoregion
seemtoo high. Mark Anderson's experinentation led to
desi gnati ng bi ophysi cal geographic units which conbi ne
several stratification paraneters (including terrestrial
ELUs, landforns, surficial and bedrock geol ogy, and
dr ai nage network position). The ten streamclass size 3
bi ophysi cal units covering the conbined NY and VT portion
of STL represents an internedi ate approach for
stratification, between the 6 EGs targeted stratifying by
subsection and 18 EGCs stratifying by 8-digit HUCs. Still,
hi gh target nunbers woul d be expected if one EO were
targeted per biophysical unit type.

Secondary Targets. Because sites were not be chosen for
secondary targets, we did not address their stratification.

If we determne during future iterations that they are not
wel | captured in the portfolio by the existing primry
targets, we recommend elevating themto primary targets and
generally stratifying them by subsecti on.

Tertiary Targets (Watersheds and Stream Networks). Arlene
and Mark Anderson independently determ ned the role of
factors such as el evation, connectivity, geology and EDUs
for larger scale portfolio targets and chose 11 stream
networks for the portfolio. Their nmethods are docunented
el sewhere

Target Numbers.

Primary Targets (Aquatic Mcrohabitat Occurrences and
Smal | er- Scal e Features Enbedded in Very Large Scal e Aquatic
Community Types). Approaches at designating target nunbers
in other ecoregi ons have ranged from absol ute target
nunbers to a percentage (i.e., a relative nunber) of the
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original (historic) or current extent of a conmunity type
in the ecoregion (Coner 2001). |In an approach that relies
on absol ute nunbers, rare community types usually becone
overrepresented. Percentages attenpted in different
efforts have ranged from 12% of the ecoregi on area (which
is reported to preserve 50 to 70% of its conponent species)
to 30% of the area (which results in nunerous sites being
chosen for the portfolio).

For STL, Mark Anderson first suggested having a m ni mum of
two to ten occurrences of each prinmary target sel ected per
ecoregion. This is the nunber recommended for ecoregional
pl ans when little or no additional information on community
diversity and distribution patterns is available. If we
used this suggestion for the New York-Vernont portion of
STL (roughly 40% of the ecoregion), that translates to 1 to
4 ECs per target. Based nostly on gestalt of aquatic
community diversity and distribution patterns in STL and
poor availability of data for the remaining 60% of the
ecoregion in Canada, we hypothesized that this nunber is
slightly too low. After reviewing the Coner article and

t eam di scussi ons, we decided to choose nore than 2 to 10
exanpl es of each comrunity target for STL during the first
iteration. Four main reasons support this higher target
nunber: 1) the Comer article suggests that if the
appropriate stratification reginme and target nunbers for an
el ement are uncertain, then it is better to err on the side
of redundancy, 2) the Coner article suggests that greater
redundancy is desirable for ecoregions that are nore

vul nerabl e and have greater disturbances (which describes
STL), 3) because we addressed diversity within aquatic
comunity occurrences under condition ranking rather than
creating a finer-scale classification (e.g., one that
splits within-EO variation in stream order or watershed
size class [especially within larger streans], surficial
geol ogy variation, and aquatic connectivity), we wanted to
make sure that we captured this variation in the portfolio
by having larger target numbers and using diversity to
prioritize the selection of ECs within one geographic unit
(e.g., a subsection), and 4) we wanted a sinple system
where the higher target nunber corresponds with the nunber
of stratification units (3 EDUs and 6 subsections per New
York and Vernont conbined) so we could target one EO per
unit.

The | ong-term met hodol ogy we suggested for determ ning the
nunber of each aquatic macrohabitat primary target to be
chosen for the STL portfolio was to nake it dependent upon
the distributional patterns of community variation. W
deci ded to base the target nunber for each target type upon
the strongest correlation between within-type biotic
variation and | arge-scal e physiographic units (see Table
2). For those primary targets that are suspected to have
biotic variation nost strongly correlated wth ecol ogi cal
drai nage units (EDUs), we suggested sel ecti ng one exanple
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of each macrohabitat in each of the 3 EDUs in the New York
and Vernont portion of the ecoregion, with the ultinate

| ong-term goal being to target one exanple from each EDU
(if available), or about 6 (?) exanples for the entire
ecoregion. W need an exact figure from ECS of the nunber
of EDUs for STL once Canada is included. For those primary
targets that are suspected to have biotic variation nost
strongly correlated with TNC ecoregi ons and their
subsections, we plan to select six exanples of each

macr ohabi tat from anong the 6 subsections in the conbi ned
New York and Vernmont portion of the ecoregion, with the
ultimate | ong-term goal being to target for each

macr ohabi t at one exanple from each subsection (if
avai l abl e), or about 15 (?) exanples for the entire
ecoregion. W need an exact figure from ECS of the nunber
of subsections in STL once Canada is included. G her
suggestions from Conmer (2001) include adjusting the target
nunber for comunity rarity and its distribution pattern
relative to the ecoregion; for exanple, targeting a | ower
nunber for peripheral community types. W opted to nmake no
changes based on community rarity, or peripheral types (see
Tabl e 2). Based on exam nation of terrestrial ELU maps, we
noted the foll ow ng pattern of ecoregi on subsections and

i kely aquatic community type: Subsections 212Ea, 212Ec,
212Ee (western 50%: cal careous to circumeutral substrates
typi cal of STL; Subsections 212Eb, 212Ed, 212Ee (eastern
5099, 2220 (eastern 50%: acidic to circumeutral
substrates typical of NAP; Subsection 222Ch (western 50%
shal e substrates typical of Q.

Despite all these standard decisions for assigning specific
target nunbers to a given macrohabitat during the first
iteration of the STL plan, because we had |limted
docunent ed occurrences from which to choose and limted on-
t he- ground know edge of occurrences, we decided to remain
fl exi ble on the nunber of each target chosen. W kept open
torely nore heavily on viability. Also, we relied on
building a portfolio of tertiary targets from "wat ershed
aggregat es", as discussed above. Exceptions to the general
rules were nade freely. Common deci sions included: 1)

all owing the choice of 1 VI EO and 1 NY EO for Subsection
212Ec, the only subsection to span the two states, 2)

all owing the choice of 2 EGs of simlar overall value, or
havi ng one as an "alternate choice", and 3) adding part of
Subsection 221Bc fromthe Lower New Engl and Ecoregion to
the portfolio to capture the | ower portion of the Poultney
Ri ver and the southern extrene of Lake Chanpl ain, thus
bei ng consistent with the formation of the STL terrestrial
comunity portfolio.

To apply target nunbers to each primary target under this
schenme, we conpiled suspected correl ati ons between STL
aquati c macrohabitat types and | arge-scal e physical regions
(see Table 2). FromDavid's estinmates and ecol ogi cal
intuition, the distribution of nbst aquatic nmacrohabitats
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in STL were hypot hesized to be slightly nore to much nore
strongly correlated with subsection and ecoregion than with
ecol ogi cal drainage unit (EDU), except for the |argest

macr ohabitat types |lowest in the drainage basin (e.qg.,
Great Lakes deepwater river, sumer-stratified nonomctic

| ake) which may span multiple subsections. Large scale
riverine conmmunities are thought to span the transition
from stronger subsection influence to stronger EDU

i nfluence (perhaps with closer subsection correl ations
above the fall line, representing the first major barrier
to upstream m gration, and closer EDU correl ati ons bel ow
this point). Thus for a target nunber, David suggested
erring on the side of redundancy (per Comer, 2001),
stratifying them by subsections and using the hi gher nunber
of subsections (6) over EDUs (3).

Runni ng through the 47 specific aquatic macrohabitat types,
representing 31 basic types, currently known or suspected
t hroughout the U S. and Canada portion of STL, 39 specific
types were hypot hesi zed to be nost strongly correlated with
subsection boundaries, and thus 6 occurrences were sought
for the portfolio, and 8 basic/specific types were

hypot hesi zed to be nost strongly correlated with EDU
boundari es, and thus 3 occurrences were be sought for the
portfolio. Among the latter 8 community types, for the
only two in NY and VT (Great Lakes deepwater river and
sumer-stratified nonomctic |ake), there is only one
occurrence each known fromthe ecoregion and both are
within 1 EDU and essentially 1 subsection, so the two
approaches to target nunber and stratification regine
becone i ndi stingui shable. Lake Chanplain is in the
Richelieu EDU, the St. Lawence River is in the St

Lawr ence EDU, and Lake Chanplain is in subsection 212Ec,
the St. Lawrence River is nostly in subsection 212Ea,
although it is unclear if the boundary between 212Ea and
212Ee extends into the river. For the other 39 specific
community types, fromone to hundreds of occurrences each
are expected from Vernont and NY STL (See Table 2), thus
targeting 6 occurrences seened appropriate. Three of these
25 basic types known or suspected fromthe U S. portion of
STL (bog | ake, marl pond, pine barrens vernal pond) are
peri pheral to STL and the target nunber of 6 was expected
not to be filled because they are not suspected from al
subsections of STL. Simlarly, many specific macrohabitat
types characteristic of NAP or GL ecoregions were al so

t hought to be peripheral in STL, representing basic types
whi ch al so have a characteristic STL specific nacrohabitat
vari ant present throughout the STL ecoregion. Rangew de
diversity in these peripheral types is hypothesized to be
better covered in other ecoregions, but STL exanples are
desirable to capture the variation present at range edges
and in disjunct areas.

For enbedded features within very large scale aquatic
communities, where we had |l ess certainty about diversity
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and distribution patterns than those for aquatic
macrohabitats, we followed Mark Anderson's approach of
targeting 10 occurrences per ecoregion, and thus targeting
4 occurrences for the New York-Vernont portion of STL
(about 40% of the ecoregion). Here, the target nunber was
not based so much on a geophysical region stratification
reginme (as both very large scale aquatic comunities are
within 1 EDU and essentially 1 subsection), but rather on
the target nunber needed to represent the diversity when
al | associ ated coarse-scal e physical features are
essentially honbgeneous. Thus, we opted for a target
nunber of 4, with 2 occurrences chosen fromw thin the
Saint Lawence River, a deepwater river, and 2 chosen from
wi thin Lake Chanplain, a sumer-stratified nonom ctic | ake,
assum ng that the enbedded feature target occurs in both.
This is probably a good assunption for nost of these
features. A precedent for applying target nunbers to such
features from ot her ecoregions was not readily avail abl e.
The shorebird concentration areas of the Chesapeake Bay
Lowl ands Ecoregi on may conme the cl osest to our approach.

Secondary Targets. Occurrences of secondary targets were
not chosen for the portfolio. |If it is suspected in future
iterations that secondary targets are overl ooked by
targeting only primary targets, we recommend assessing the
i ncl usi on of these secondary targets within primry
targets; if they are not well included, we reconmend
elevating themto a primary target and designating target
nunbers at 10 per ecoregion, or 4 for the New York- Vernont
portion of STL, as a start.

Tertiary Targets (Watersheds and Stream Networks). Mark
Anderson and ECS staff led a neeting to nmake the initial
sel ection of stream networks in the conbined VI and NY
portion of STL. A mninmm of one stream network per each
of the ten streamclass size 3 biophysical units was
selected. A mninmm of one watershed surrounding a cl ass
size 2 stream of the 22 s