
Abstract:

In order for effective and efficient management of natural resources, both managers

and stakeholders must understand what one can realistically expect when a resource

responds to manipulation. The concept of the reference condition is often used as a

framework to build this understanding. Reference conditions can be defined as the

ecological characteristics of a system prior to anthropogenic impacts. Since lakes are

very complex a comprehensive reconstruction of these conditions is nearly

impossible; natural resource managers are left to analyze the available data to

define that point of reference. At Grass Lake; located in St.Lawrence/Jefferson

County, New York; this point was determined through analysis of quantitative and

narrative historical data, watershed characteristics, lake morphometry; and a

comparison with other lakes in the region. With these reference conditions in mind it

is now possible to set goals and implement monitoring programs as we move
towards a comprehensive management plan.

Grass Lake Butterfield Hyde Millsite
Lake of the

Woods

TSI(SD) 42 48 48 34 36

TSI(TP) 43 44 44 34 30

TSI(CHL) 33 47 51 35 33
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Owen Zaengle, Lake Management, SUNY College at Oneonta

An old story: 
Historical narrative, such as newspaper articles and personal accounts, offer unique 

insight into the past uses and character of a lake and are thus useful in selecting that 

point of reference.

The neighbors:
A comparison to nearby lakes may yield information regarding the extent of

anthropogenic influence on a system, an important piece of the reference condition

puzzle. It is often assumed that lakes within a region will be similar to one another;

these assumptions are based upon the geology of the region, regional landuses, and

the history of human influence in the region. Thus, a comparison can reveal outliers

that have been impacted to a greater (or lesser) degree by anthropogenic means.

The Trophic State Index

(TSI) uses Secchi depth,

total phosphorous, and

chlorophyll a. to estimate

the trophic status of a

lake (Carlson 1977). The

trophic status of a system

is related to how

productive the system is;

ranging from the low

productivity of

Oligotrophic systems to

the high production in

eutrophic and hyper

eutrophic systems.

Defining a reference point:

• The historical narrative shows us that Grass lake supported a

robust recreational fishery in the early 1900’s; only productive

lakes can support such a fishery.

• The comparison with other lakes in the region showed a regional

trend in the mesotrophic to eutrophic range. Between 2004-

2011 Grass Lake was mesotrophic, verging on eutrophic

according to the Trophic State Index. This was similar to the

other lakes in the area.

• The small highly forested watershed suggests low naturally low

nutrient loads into the system, meaning a less productive lake.

The mean lake depth is comparatively shallow allowing for

higher production. The coupling of these morphometric and

watershed characteristics point towards a naturally mesotrophic

system.

One could define reference conditions, in terms of trophic status, at

Grass Lake as productive mesotrophic system which supports a

robust fishery. Though eutrophication, the process of becoming

more productive, is a naturally occurring process it is often

accelerated by human influences. Today, Grass Lake does not seem

to have been severely impacted by these forces.
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Watertown Reunion

------------------------------

-

North Theresa

The many pleasure seekers 

on Grass lake report large 

catches of fish.

--------

Chapel Corner

Morris and Philo Soper

angled in Grass lake recently 

and secured some excellent 

catches.

Watertown Re-union

-------------------------------

-----------

Gouverneur

Louis Wise and James Ross of

this village returned from a

fishing trip to Grass Lake

Saturday with 36 pickerel,

which is a record for this

season.
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Utica Herald Dispatch 

------------------------------

--

Caught at Grass Lake

There is an exhibition in the 

window of Joseph Hamlin’s 

shoe store a large pickerel 

weighing 18 pounds and 

measuring 45 inches in 

length. The fish was caught 

at Grass Lake the past 

summer by Fred J. Roemer of 

154 Albany Street. It is a 

handsome specimen.

19
0
9

The lay of the land (and water):

Watershed characteristics and lake morphometry, or the shape of the basin,

are related to the amount of primary production that can occur in lakes

(Staehr et al. 2012). Since Grass Lake is a natural basin understanding how

these parameters effect the function of the lake is useful in defining

reference conditions.

Defining Reference Conditions in Grass Lake:

Moving Towards a Comprehensive Management Plan

Watershed Characteristics GPP relationship

Area 531 ha +

% Forest 63% -

Drainage ratio 3.8 -

Lake Morphometry GPP relationship

Maximum Depth 15.85 m -

Mean Depth 3.68 m -

Relative Depth 1.20%

Surface Area 138 ha -

Total shoreline length 12.29 km

Shoreline development 2.95
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Moving forward:

Once reference conditions are defined managers and stakeholders

must work within that framework to set goals and design

monitoring programs. Management goals should be set within the

context of reference conditions; for instance, it would be unrealistic

to a goal of crystal clear water and few plants in a naturally

productive system. Monitoring programs should be implemented

and designed to detect changes in the system in regards to current

and reference conditions. Early detection of these shifts in a system

increases the efficiency and effectiveness of management actions.
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