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EXECUTIVE SUMMARY                                           

 Tisbury Great Pond shares its configuration and origin with a 
number of other great ponds on the south side of Martha's Vineyard, 
separated from the Atlantic Ocean by a tenuous strip of barrier beach 
and fed by groundwater recharge.  Tisbury Great Pond, however, situated 
close to the western moraine, receives much of its recharge from 
streamflow, in marked contrast to the other ponds in the outwash plain. 
 
 The pond has long been an important economic and recreational 
resource to the towns.  The early white settlers took advantage of the 
water power of the Tiasquam River and Mill Brook to grind their corn.  
The recreational and commercial harvest of oysters, soft shell clams, 
crabs, alewives, perch, bluefish, striped bass and water fowl figured 
heavily into the historical use of the pond.  In more recent times, 
other recreational activities such as boating, swimming and nature study 
have also become important.  The pond shoreline offers sanctuary to a 
rich diversity of birds and other wildlife and plant communities.  At 
present many of the coves which extend north of the pond body exist in a 
wild state, a condition becoming unique for the New England coastal 
ponds.  In recent years, signs of the pond's deterioration have been 
observed.  Large areas of the pond have been closed to recreational and 
commercial harvest because of fecal coliform contamination.  There have 
been ominous signs of eutrophication, such as excessive growth of algae 
and mortality of oysters.  These alarming conditions are coupled with an 
unprecedented pressure to develop the watershed of the pond. 
 
 The watershed is quite large, compared to the pond acreage.  When 
filled, Tisbury Great Pond and Black Point Pond include 800 acres.  The 
landside portion of the watershed includes 12,250 acres, of which an 
area of 6,214 acres is recharged primarily by groundwater and an area of 
6,036 acres receives considerable streamflow in addition to groundwater 
inputs.  The present nitrogen load to the watershed is approximately 
13,443 kilograms per year, from the following sources: 
          Kilograms/year 
 
Rain          5,589  
Septic Systems 
 Residential       4,406 
 Commercial         316 
Farms         2,671 
Lawns           461 
Total        13,443 
 
Land use investigations revealed 16 commercial units on 91.12 acres of 
commercial land and 841 houses and guesthouses on 3,948.8 acres of 
residential land, of which 2,399.09 acres have potential for further 
subdivision.  Of 6,658.22 acres of vacant land, protected open space 
accounts for 4,305.66 acres and 2,352.56 acres are available for 
development.  Of those 2,352.56 acres, 1,234.13 acres are potentially 
available for further subdivision.  Farms occupy the remaining 451.52 
acres in the watershed. 
 
 A recommended nitrogen load limit was developed: 15,000 kilograms 



per year for the entire watershed, and compared the limit with the 
existing and projected nitrogen loads:  
        Kilograms/year 
 
Current Nitrogen Load     13,443 
 
Nitrogen Load at Low Growth    15,491 
 
Nitrogen Load at Moderate Growth   19,327 
 
Nitrogen Load at High Growth    23,204 
 
The conclusion from the calculations is that the proposed limit is quite 
close to the low growth scenario.  Water quality sampling data from 1999 
also support that conclusion. 
 
 Nitrogen management recommendations for the watershed are as 
follows:  
  

MANAGEMENT CONSIDERATIONS 
 
1. ADOPT 15,000 KILOGRAMS AS AN ANNUAL LOAD LIMIT FOR THE WATERSHED 
(This is very close to the low growth load.) 
 
RAINFALL 
 
• Measure and monitor chemical composition of local rainfall.  Identify 

impacts of individual forms of nitrogen. 
 
SEPTIC SYSTEMS 
 
• Determine growth needs and desires for the watershed area in both 

towns. 
 
• If new growth is appropriate for the towns' needs, restrict new 

septic systems to those with advanced nitrogen removal. 
 
• Revise zoning and board of health regulations to support the 15,000 

kg limit.  Consider a watershed-wide DCPC to develop and implement 
those regulations. 

 
• Maximize acquisition or protection of much of the remaining open 

space in the watershed. 
 
AGRICULTURE 
 
• Focus water quality planning on protection of immediate shoreline 

from direct contamination by farm animals, rather than on overall 
nitrogen load. 

 
• Encourage low-nitrogen farm activities where practical, such as in 

conjunction with open space ventures.  Hay and legumes are examples 
of such crops.                                                                      

LAWNS AND LANDSCAPING 
 
• Educate homeowners and professional landscapers about using native 

plants and about fertilizer impacts. 
 
2. FURTHER ASSESSMENT AND MONITORING 
 
• Continue water sampling.  Plan a five-year annual program.  Include 

weather data from the Martha's Vineyard Coastal Observatory in 
analysis.  Include some continuous recorded logs of dissolved oxygen 



over several daily cycles. 
 
• Further investigate dynamics of relationship between Tisbury Great 

Pond and Black Point Pond. 
 
• Measure and monitor chemistry of local rainfall. 
 
• Differentiate between "streamshed" and "groundwatershed" management 

needs.  Land use data is reported here specific to each part of the 
overall watershed. 

 
3. CONTINUE MAINTENANCE BREACHING 
 
• Continue breaching as practiced by the Tisbury Great Pond Riparian 

Owners, as authorized by Chapter 203 of the Acts of 1904.   
 
• Consider enhancement of inlet breaching by dredging in the pond.  

Such a dredging project has been proposed for Edgartown Great Pond.  
Watch for results as a possible model.  

 
4. PROMOTE SHELLFISH AND HERRING 
 
• Promote shellfish as nutrient consumers, along with herring.  Ensure 

that their habitats are protected. 
 



WATERSHED DELINEATION & RECHARGE ESTIMATES 
 

 The Tisbury Great Pond watershed includes an eastern portion that 
lies in the outwash plain, and a western part that lies in the moraine.  
The more permeable outwash soils allow infiltration by rainfall that 
eventually makes its way to the water table and flows to the pond as 
groundwater.  In the western part of the watershed, the poorly sorted 
morainal soils are more resistant to infiltration, and surface water 
flow is the means of arrival at the pond.  Streamflow is contributed by 
two major systems, the Tiasquam River and the Mill Brook.   
 
 The watershed was delineated, based on a number of available 
sources.  The 1980 Delaney report identified the margin between the 
western moraine and the outwash plain and groundwater contours.  In 
1977, the Martha's Vineyard Commission prepared the draft 208 water 

quality management plan1 for Martha's Vineyard, which included 

determinations of the sizes of the watersheds of the Mill Brook and 
Tiasquam Rivers to be 9.03 and 7.79 km² (2203 and 1925 acres) 
respectively. In 1996, William Wilcox used groundwater monitoring wells 
to delineate the eastern part of the watershed, the part located in the 
outwash plain.  He mapped the outwash area and measured it to be 5856 

acres2.  He also included an additional 857 acres of an area within the 
Gay Head moraine but outside the stream watersheds, that is likely to 
contribute.  He estimated the entire watershed to be 10,841 acres in 
size, as shown on the following page.   
 
 The above references were used to plot the watershed on a 1:25,000 
USGS topographic map, as shown on the attachment.  A Keuffel & Esser Co. 
planimeter was then used to measure the watershed area as mapped, 
finding a total of 12,773 acres.  The watershed measurement was checked 
by scanning the mapped watershed into a GIS system for calculation.  The 
GIS calculated measurement was 13,326 acres.  The two were averaged, 
producing a final figure of 13,050 acres for the watershed, including 
the ponds.  Next, the surface areas of Tisbury Great Pond, Black Point 
Pond and the channel between were measured, for a total of 800 acres.  
The MVC watershed thus measured includes 13,050 acres, less 800 acres 
for the pond, for a total of 12,250 acres, a figure that is larger than 
the 1996 estimate by Wilcox. 
 
 The area of the portion contributing groundwater was then measured 
by planimeter.  The outwash area measured, less 800 acres for the ponds, 
includes 6213 acres. 

                                                 
 1  The Martha's Vineyard Commission, 1977, Draft Environmental Impact Statement on the Proposed 208 Water Quality 

Management Plan for Martha's Vineyard 

 





This measurement is in close agreement with the Wilcox estimate from 
1996.  Subtracting the groundwater shed from the total area leaves a 
streamshed area of 6036 acres, somewhat larger than earlier estimates.  
The 1999 MVC estimate is probably more reliable because the entire 
watershed was measured as a unit, rather than summing earlier estimates 
for various portions.   
 

ANNUAL RECHARGE ESTIMATES 
 

 The average annual precipitation as recorded in Edgartown was 
45.82 inches from 1945 to 1975 (New England Climatic Service-
Climatological Summary).  Tisbury Great Pond and Black Point Pond 
receive the full 45.82 inches.  When the ponds' surface areas were 
measured, two sources were used.  For the closed pond, MCZM's 1994 
orthophotos were used.  The high ponds' areas were measured by 
planimeter at 800.3 acres  The low ponds' areas were measured at 662.8 
acres, from MVC's 1998 aerial photo collection.  In the Flushing 
Characteristics section of this report is a discussion of "average" 
numbers of days open and closed.  Using the figures in that section, the 
average surface area may be estimated at 745 acres, for a total of 2.54 
million gallons per day (926.87 million gallons annually).   
 
 A portion of the rainfall on land reaches the water table and 
flows toward the pond.  The remainder is lost to evaporation or is taken 
up by vegetation.  The portion reaching the groundwater is not precisely 
known, but estimates have been made for various locations around Cape 
Cod and Martha's Vineyard, as shown below: 
 

ANNUAL RECHARGE IN INCHES 
 
Source    Location      Recharge 
 
USGS, 1980    Martha's Vineyard    22.2 
Leblanc et al, 1986  Cape Cod West    22.2 
Eichner et al, 1992  Falmouth, Bourne    21  
Leblanc, 1982   Otis Air Force Base   21 
Eichner et al, 1992  Sandwich, Mashpee    19 
Eichner et al, 1992  Barnstable, Dennis & Yarmouth  18 
Leblanc et al, 1986  Cape Cod East    18 
Delaney et al, 1972  Truro      18.3 
Eichner et al, 1992  Brewster, Harwich    17 
Eichner et al, 1992  Chatham, Orleans, Eastham,  16 
     Wellfleet, Truro & Provincetown 
 
 
 A recharge estimate of 22.2 inches, from the USGS source for 
Martha's Vineyard, was used.  The estimate is also consistent with the 
estimates for western Cape Cod.  Note that the recharge estimates for 
Cape Cod are different for areas further away from Martha's Vineyard 
than the western part.  Using the recharge estimate of 22.2 inches, the 
recharge for the 12,250 acre watershed was calculated to be 20.23 
million gallons per day (7.385 billion gallons or 27.95 million cubic 
meters annually).   
 



 A portion of the recharge to the pond occurs as groundwater 
recharge and a portion as streamflow from  runoff.  In order to 
differentiate groundwater flow from streamflow, the recharge estimate 
was compared with streamflow measurements.  Kent Healy monitored 
streamflow from the Tiasquam and the Mill Brook and calculated an 
average flow of 5.1 mgd for 1994 and 5.95 mgd for 1993, for an average 
of 5.525 mgd. Of the recharge estimated for the 12,173 acre 
watershed (20.23 million gallons per day (7.385 billion gallons or 27.95 
million cubic meters annually), an estimated 14.71 million gallons per 
day is contributed as groundwater flow, and 5.525 million gallons per 
day as streamflow from runoff.  The estimates are consistent with the 

estimates made by Fugro-McClelland3 (5 to 15 mgd groundwater flow, 5.5 

mgd streamflow and 2.5 mgd rainfall). 
 
  SOURCE       RECHARGE 
 
Groundwater recharge      14.71  mgd 
(outwash 10.26 mgd + streamshed 4.45 mgd)    
 
Streamflow         5.525 mgd 
 
Rainfall on ponds (745 acres)       2.54  mgd 
 
TOTAL RECHARGE        22.775 MGD 
 
 
 The watershed was further divided into 6,214 acres of outwash 
watershed and 6,036 acres of streamshed.  The outwash portion of the 
watershed may be expected to contribute 3.7 billion gallons (10.1 
million gallons per day), or 14 million cubic meters.  The 6,036 acre 
streamshed contributes some groundwater and some runoff as streamflow.  
The measured streamflow is only a portion of the total flow from the 
streamshed.  The 6,036 acre area may be expected to contribute 9.97 
million gallons per day of groundwater, according to the calculations.  
The difference between the calculated recharge (9.97 mgd) and the 
measured streamflow (5.525 mgd) is the groundwater contribution (4.445 
mgd) from the streamshed. 

                                                 
3 Fugro-McClelland, 1992, Water Quality Study for Tisbury Great Pond 







LAND USE 
 

 Regarding the first recorded residents, Banks4 wrote:  "In 

Takemmy, the settlement was on the Great Tisbury Pond...Of the character 
of these settlements it can be said that they had no permanency.  
Composed as they were of loosely constructed wigwams, they were easily 
transported from place to place, as the requirements of the season 
demanded.  In the summer they were doubtless picketed about the inlets 
of the coast, while in winter they were removed to the protection of the 
woods and hills from the icy blasts of the north.  The circumscribed 
territory, however, prevented extended migration, and within a small 
compass the various companies owning fealty to the local great men, 
moved from place to place, when the refuse heaps became too large or the 
game grew too wary.  Their dwellings were known as wigwams, a corruption 
of the Algonquian word 'wekowomut', meaning in our language, a house.  
The younger Mayhew described these structures as 'made with small poles 
like an arbor covered with mats, and their fire is in the midst, over 
which they leave a place for the smoak to go out at'.  This was in 1650, 
and probably is a correct description of them as they were used before 
the coming of the whites.  The island Indians did not use skins for a 
covering like those on the mainland, as there were not any animals 
numerous enough to supply them for that purpose.  The mats were woven 
from the common marsh flag, or flower-de-luce, and probably long, native 
grasses were added for binding."  Farming is the one land use which is 
most noted in the historical references.  Many of the Indian place names 
allude to the farming heritage, as do many of the English names.  
Regarding settlement by whites, Banks wrote "The settlement at Great 
Harbor (Edgartown) had continued for 25 years to be the sole settlement 
on the island, but by 1666 the necessity for an extension of their 
territorial occupation became more apparent, and it is probable that by 
this date some persons had taken up land here, or occupied it for 
tillage purposes.  Doubtless the attraction to this place was the fine 
water courses and the fertile meadows, which have made this the garden 
spot of the Vineyard." 
 
 Mills were an important part of the early record of the white 
settlers, and the water power of the Mill Brook and Tiasquam was seen as 
the single most revered resource... "Tackhum-min-eyi (Takemmy) ... 
'where anybody goes to grind corn', in allusion to the mill erected by 
the whites...Three brooks, the New Mill river, Roaring brook and Fulling 
Mill brook, having their sources in the high hills of Chilmark, afforded 
sufficient water power to run several mills...There was a grist mill on 
New Mill river, probably before 1700, as Benjamin Skiffe was granted the 
privilege to establish one in 1696 and the map of 1795 shows one at that 
date near the Tisbury line."  Excerpts from Banks' history are appended 
to this document.  They make for interesting reading and provide a 
feeling for the land use history of the area. 
 

RESIDENTIAL LAND USE AND PROJECTIONS 
 
 Individual lots in the watershed were identified as built or 

                                                 
 



unbuilt (MVC buildout database, 1999) and  spreadsheets were constructed 
identifying individual lots in each town.  Those spreadsheets are 
appended to this document.  Land use investigations revealed 841 houses 
and guesthouses in the watershed. In addition to estimating the 
present number of houses in the watershed, it is important to project 
the number of dwellings at buildout, when all of the available land is 
ultimately developed or protected or open space.  In order to project 
buildout scenarios, it is necessary to understand the growth controls in 
place.  On the Chilmark side, several Agricultural-Residential Districts 
are included in the watershed.  Minimum lot size is three acres.  
Guesthouses under 800 square feet may be permitted, provided the lot 
exceeds 3 acres in size.  Single family dwellings may be converted to 
two family dwellings.  On the West Tisbury side, most of the watershed 
is located in the Agricultural-Residential zoning districts AR-1A, AR-
1B, AR-2 and AR-3.  Minimum lot size is 3 acres.  Guesthouses under 800 
square feet are allowed, provided the lot exceeds minimum lot size.  
Single family dwellings may be converted to two family dwellings.  
Accessory apartments, with a maximum of 2 bedrooms and 800 square feet 
may be rented only to year-round residents.  One seasonal "camp" per 
three acres of land may be allowed on an un-subdivided lot.  In the 
Limited Retail or Wholesale Business Districts (B-2, B-2), minimum lot 
size is 40,000 square feet.  In the Light Industrial District, minimum 
lot size is 20,000 square feet.  Board of Health regulations in the 
business districts restrict density such that sewage flows shall not 
exceed 5.5 gallons per day per 1,000 square feet of non-residential lot 
area.  Growth controls are presented in table form on the following 
page. 
 
BUILDOUT PROJECTIONS 
 
 Existing controls were reviewed, as summarized in the following 
table, and three different buildout scenarios were developed.  The 
concept of buildout implies that all available land is used for 
something, whether it is used as a houselot, farmland, protected open 
space or commercial use.  It may be that ultimate buildout never 
happens, but speculation is possible and should be based on growth 
controls in place.  In the high growth scenario, new lots would be 3 
acres in both towns, with about 5% subtracted for roads.  This lot size 
is not an unrealistic number for West Tisbury, but it may be low for 
Chilmark.  In the high growth projection, no new land would be protected 
as open space.  It is unlikely that the open space practices in this 
scenario would play out it reality.   

 



GROWTH CONTROLS NOW IN PLACE                   TISBURY GREAT POND

Included here are only those growth contro ls which have an affect on nutrient loading. Other 
contro ls are in place which affect o ther things.

WEST TISBURY
1 Zoning Districts

A Agricultural - Residential Districts (AR-1A, AR-1B, AR-2, AR-3)
      i Minimum lot size is three (3) acres.
     ii Single family dw ellings, agriculture, home business and municipal uses permitted.
    iii Guest house under 800 square feet provided lot exceeds minimum lot size.
    iv Conversion of a single family dw elling into a tw o family dw elling.
     v Accessory apartments, maximum of tw o bedrooms and 800 square feet.

May only be rented to year-round residents.
    vi Seasonal camps, one per three acres of land on an un-subdivided lot. 

B Limited Retail or Wholesale Business Districts (B-1, B-2)
      i All retail and w holesale uses permitted, restaurants, garages, amusement services, 

trade shops, etc., require special permit.
     ii All uses from  AR Districts, accessory apartments and guest houses by special permit.
    iii Ratio of gross f loor size to lot size shall not exceed one (1) to tw o (2). 
    iv Minimum lot size is 40000 square feet.

C Light Industrial District
      i Same uses from Business District, including those requiring special permits.
     ii No single family dw ellings.
    iii Manufacturing and industrial uses permitted. 
    iv Minimum lot size is 20000 square feet.

2 Board of Health Regulations

PERMITTED DENSITY IN THE BUSINESS DISTRICT OF WEST TISBURY
Density shall be limited in the Limited Retail or Wholesale Business
District as follow s:  Septage f low  shall not exceed 5.5 gallons per day per
1,000 square feet of non-residential lot area.  Estimated sew age f low s shall
be based on Title V of the State Environmental Code, 310 CMR 15.00.

In order to encourage natural recharge, lot coverage, w hich includes
structures, paving and parking areas shall not exceed 40% of the total non-
residential area.

Runoff shall be directed tow ards areas covered w ith vegetation for 
surface infiltration.  Catch basins and piped storm sew ers shall be used only
w here other methods are not possible.

CHILM ARK
1 Zoning Districts

A Agricultural - Residential Districts (AR-I, AR-IIa, AR-IIb, AR-III, AR-IV, AR-V, AR-VI)
      i Minimum lot size is three (3) acres.
     ii Single family dw ellings, agriculture, home business and municipal uses permitted.
    iii Guest house under 800 square feet provided lot exceeds 3 acres.
    iv Conversion of a single family dw elling into a tw o family dw elling.

filename: GROWTGP.WK4



The percentage of houses which are seasonally occupied would remain 
constant.   
 
 In the low growth scenario, vacant land would be subdivided to 
create six acre parcels with 2.5 percent subtracted for roads.  Thirty 
percent of available land would be protected through purchase or 
restriction as permanent open space.  Agricultural land and seasonality 
of residences would remain constant. 
 
 The moderate growth scenario is the most likely.  Vacant land 
would be subdivided into four acre parcels with 3.75 percent subtracted 
for roads.  Fifteen percent of available vacant land would be protected 
as open space.  Commercial development would reach 10 units, and 
agricultural production would remain constant. 
 
 Presently, there are approximately 841 houses and guesthouses in 
the watershed, sited on 3,948.8 acres of residential land, of which 
2,399.09 acres have potential for further subdivision.  There are 16 
commercial units on 91.12 acres of commercial land.  Of 6,658.22 acres 
of vacant land, protected open space accounts for 4,305.66 acres and 
2,352.56 acres are available for development.  Of those 2,352.56 acres, 
1,234.13 acres are potentially available for further subdivision.  Farms 
occupy the remaining 451.52 acres in the watershed. 
    
 The pie chart which follows is meant to graphically display the 
land use and projections: 





LOAD ESTIMATES 
 
 Next, nitrogen load estimates were assigned to the current land 
use and to the projections.  Statistical averages were used to calculate 
persons per year-round household and ratio of seasonal to year-round 
dwellings (MISER - Mass. Institute for Social and Economic Research).  
In Chilmark, 2.27 persons reside in each year-round dwelling, and 73.9% 
of dwellings are seasonally occupied.  In West Tisbury, 2.87 persons 
occupy each year-round dwelling, and 29% of dwellings are seasonally 
occupied.  The recent Oak Bluffs Master Plan Survey found an average of 
4.77 persons per seasonal dwelling (Oak Bluffs Master Plan, 1998), and 
that figure was used to estimate numbers of seasonal persons throughout 
this watershed.  It is assumed that each year-round dwelling is occupied 
by guests for 25 days.  Seasonal dwellings are assumed to be occupied by 
4.77 persons for 75 days and by the year-round number for an additional 
30 days of shoulder seasons. 
   
 Numbers of guesthouses were estimated from the current pattern.  

The West Tisbury Assessors office5 provided information regarding the 

number of parcels in town that have multiple dwellings on them.  
Assuming the same ratio in the watershed, thirteen percent of parcels 
were assumed to have guesthouses.  With no such data available for 
Chilmark, the same figure of 13% was also used for that town.  
Guesthouses were presumed to house the same number of persons as the 
principal dwelling. 
 
 Septic load was calculated based on 35 mg/l nitrogen and 48 

gal/person/day, as was used for the Edgartown Great Pond watershed6, as 
follows: 
 
SEPTIC SYSTEM S
 35 mg/l N in sewage X 48 gallons/person/day = .0062 kg/person/day Nitrogen

West Tisbury 660 dw ellings  (189 seasonal: 4.77 persons/house X 75 days + 2.87 persons/house X 30 days) 
 189 houses X 443.85 persons/year X .00622 = 515.55 kg

 (471 year-round: 2.87 persons/house X 365 days + 2.87 persons/house X 25 days) 
 471 houses X 1119.3 persons/year X .00622 = 3279.1 kg

Chilmark 181 dw ellings  (134 seasonal: 4.77 persons/house X 75 days + 2.27 persons/house X 30 days) 
 134 houses X 425.855 persons/year X .00622 = 354.3 kg

 (47 year-round: 2.27 persons/house X 365 days + 2.27 persons/house X 25 days) 
 47 houses X 885.3 persons/year X .00622 = 258.81 kg

total septic systems:  3794.65 kg N/year + 613.11 kg N/year = 4408 kg N/year

 
The projected loads were calculated in similar proportions, assuming the 
same occupancy rates and seasonality.  The projected loads are as 
follows: 

                                                 
5 personal communication with Jo-Ann Resendes, West Tisbury Assessors office 
 



Load from Residential Septic Systems 
 

Existing         4,406 kg 
 
Low Growth        6,063 kg 
 
Moderate Growth       9,209 kg 
 
High Growth       11,814 kg 

 
 

RAINFALL 
 
 Rainfall contributes atmospheric nitrogen to the watershed.  After 
extensive literature review and consideration of wet deposition data at 

Provincetown since 1981, the Boston University Marine Program7 uses a 

value of 15 kg per hectare for total nitrogen in rainfall.  In nearby 

Narragansett Bay, Nixon8 measured total nitrogen in rainfall to be 12.7 

kg per hectare.  The Buzzards Bay Project9 recommends a value of 7.9 kg 

per hectare of dissolved inorganic nitrogen only.  DIN may be about half 
the total nitrogen in rainfall, so the three values are fairly 
consistent.  Averaging the measured values 15 and 12.7, a value of 13.9 
kg per hectare was used to calculate the load of total nitrogen from 
rain falling directly on Tisbury Great Pond and Black Point Pond.  Using 
the "average" acreage of 744.9 acres, the load is estimated to be 4,192 
kilograms per year. 
 
 Rain also falls on the landward portion of the watershed.  This 
groundwater recharge for the 12,250 acre watershed was calculated to be 
20.23 million gallons per day (7.385 billion gallons or 27.95 million 
cubic meters annually).  As recommended by the Buzzards Bay Project, the 
value of .05 mg/l was used to estimate 1,398 kilograms per year of 
nitrate nitrogen in rainfall discharged through groundwater. 
   
RAINFALL

through groundw ater recharge and runoff:
 .05 mg/l X 27.95 million m^3 X 1000 1/m^3 X kg/1 million mg = 1397.5 kg

through direct precipitation on pond surface:  (pond surface = 744.9 acres) 
13.9 kg/hectare X  744.9 acres X  1 hectare/2.47 acres = 4191.5 kg 

total rainfall:  1397.5 kg N/year +4191.95 kg N/year = 5589.45 kg N/year
 

                                                 
7 Jennifer Bowen, BU Marine Program, 2000, personal communication 
 

9 J. E. Costa et al, 1999, Buzzards Bay Project Technical Report, Managing anthropogenic nitrogen inputs to coastal 
embayments: Technical basis and evaluation of a management strategy adopted for Buzzards Bay 
 



COMMERCIAL AND MUNICIPAL LOAD AND PROJECTIONS 
 

 The vast majority of the watershed is residentially-agriculturally 
zoned.  There is a commercial area on the West Tisbury side, and the 
West Tisbury School is located within the watershed.  Existing loads 
were calculated at 35 mg/l, using Title V figures for gallons per day 
for various uses.  West Tisbury School is expected to contribute 15 
gallons per day for each of 405 students, for 180 days.  Total existing 
load is estimated at 377 kilograms per year, as detailed in the 
following table, further broken down into streamshed contribution and 
groundwatershed contribution:  
 
STREAM
commercial / municipal:
tow n map lot acres com use square feet flow  rate gallons per day
WT 16 264.00 4.60 1 vacant
WT 32 61.00 0.34 1 church 3 gallons per day per seat 100
WT 32 65.00 1.20 1 tow n hall 2000 75 gallons per day per 1000 sq. f t. 150
WT 32 97.00 1.60 1 library 15 gallons per day per employee 30 *
WT 12 51.00 1.70 1 firetow er
WT 16 245.01 0.53 1 vacant
WT 16 248.00 6.71 1 gravel pit
WT 16 234.00 9.10 1 dump
WT 32 58.01 0.41 1 retail 2244 5 gallons per day per 100 sq. f t. 1394
WT 16 235.04 0.56 1 vacant
WT 32 63.00 0.10 1 police 1000 75 gallons per day per 1000 sq. f t. 75

totals: 26.85 11 Total Flow in gallons: 1749
* assuming 2 employees per day Total Nitrogen Load in Kg per year: 84.57

OUTWASH
commercial / municipal:
tow n map lot acres com use square feet flow  rate gallons per day
WT 21 2.00 22.70 1 school 400 students 15 gallons per day per student 6000
WT 16 234.01 0.22 1 dot's
WT 31 22.00 0.23 1
WT 16 245.00 4.12 1 dump
WT 31 35.00 2.10 1 WTFD 15 gallons per day per person 30 *

totals: 29.37 5 Total Flow in gallons: 6030
* assuming 2 employees per day Total Nitrogen Load in Kg per year: 291.57

 
 For each of the growth scenarios, commercial development would be 
restricted to its current acreage, although there is room for more 
business on that acreage.  For all three scenarios, businesses were 
projected to increase at the rate of one business for every 70 homes in 
the groundwater-shed and one business for every 35 homes in the 
streamshed, consistent with the present ratio of commercial to 
residential uses town-wide.   



 The estimated load and projections are as follows: 
 

Commercial/Municipal Load 
 

Present          316 kg 
Low Growth         562 kg 
Moderate Growth        730 kg 
High Growth         898 kg 
 
 

LAWNS 
 
 A certain amount of nitrogen leaches into the groundwater from 
residential application of lawn fertilizer.  In order to assess the 
impacts of lawns, a field survey of lawn sizes and intensity of 
fertilization was performed for each neighborhood in the watershed.  
Intensity of fertilization was determined by the appearance of the 
lawns, and lawn size was measured by tape measure and by pacing with a 
known stride.  A leaching loss rate of 25% was used to calculate 
nitrogen input to the groundwater, as shown in the table below.  
Existing load was estimated to be 461 kg per year. 
 
 For the buildout projections, various assumptions were made 
regarding lawn care and size.  For the low growth scenario, lawn 
fertilizer application rates would remain constant, at about .8 lb per 
1000 square feet per year in the streamshed and 1.4 lb in the 
groundwatershed.  For the high growth scenario, lawn care practices 
would approach "off-island" style, and the average lawn fertilizer 
application rate would increase to 2.2 lb per 1000 square foot per year 
(from the present average of .8 lb), lawn size proportions would remain 
constant.  What would increase is the number of households that maintain 
a lawn.  At present, about 50% of built lots have no "lawn", in terms of 
installed and manicured turf grass.  Instead, many homeowners either 
maintain the grasses naturally occurring on the property, lay down 
woodchips, or allow a covering of pine needles to accumulate.  For the 
high growth scenario, those low maintenance lawns would decrease in 
proportion, to about 40% of all built lots.  For the moderate growth 
scenario, fertilizer application rates would increase to 1.2 lb per 1000 
square feet per year in the streamshed, and 1.6 lb per 1000 square feet 
per year in the groundwatershed. 
 

Lawn Load and Projections 
 
Present load          461 kg 
Low Growth          606 kg 
Moderate Growth       1,128 kg 
High Growth        2,232 kg 







AGRICULTURAL USES 
 
 Farms occupy 451.52 acres in the watershed.  Each farm in the 
watershed was identified by use and acreage.  Each use was assigned a 
rate of fertilization and a leaching loss rate.  The total contribution 
from agricultural uses was estimated at 2,671 kilograms per year.  
According to the West Tisbury Master Plan, there has not been a 
significant change in the amount of farmland in West Tisbury since the 
1970's, and preserving farmland is important to the residents.  Because 
of the strong feelings regarding agriculture, it is unlikely that 
farmland would be subdivided and built.  In the Chilmark part of the 
watershed, the only farmland is already under a permanent conservation 
restriction.  Agricultural land is projected to remain constant 
throughout all three growth scenarios. 
 
 The following page includes a table detailing individual 
agricultural uses in the watershed.   
 
 

TOTAL LOAD AND PROJECTIONS 
 

 The following graphics illustrate the results of the M.V.C.'s 
investigations into nitrogen loads from existing and potential future 
land uses:  
        Kilograms/Year 
        
Current Nitrogen Load     13,443 
 
Nitrogen Load at Low Growth    15,491 
 
Nitrogen Load at Moderate Growth   19,327 
 
Nitrogen Load at High Growth    23,204 
 









 FLUSHING CHARACTERISTICS & NUTRIENT LOADING LIMIT 
 

 Tisbury Great Pond shares its history with a number of ponds on 
the south side of Martha's Vineyard, with similar configurations and 
watershed characteristics.  The south shore ponds are shallow, 12' or 
less in depth, with seaward shorelines comprised of barrier beaches and 
landward shores comprised of long coves reaching into the outwash plain.  
The coves are remnant features associated with the retreat of the last 
glaciers from the area.  When sea level rose after the retreat of the 
glaciers, wave activity built barrier beaches along the south side of 
Martha's Vineyard, creating numerous coastal ponds, including Tisbury 
Great Pond.  The southwesterly prevailing winds have set up a wave 
climate that produces a net west-to-east longshore transport of sand.   
 
 The extent to which seawater influences the pond is determined by 
a combination of factors including bathymetry and other physical 
characteristics within the pond itself, along with the amount of 
freshwater recharge.  A shallow pond like Tisbury Great Pond experiences 
more wind driven vertical mixing than would a deeper pond.  Finally, the 
size and nature of the opening determine just how much seawater enters 
the system and when.  In Tisbury Great Pond, exchange with seawater is 
limited to temporary openings and some tidal exchange through the 
permeable sands of the closed barrier beach.   
 
 From time to time, Tisbury Great Pond and the other south shore 
ponds experience episodic breaches that create temporary inlets.  
Episodic breaches occur in response to particular events, usually 
hurricanes.   In his report on the history of episodic breaches at the 
Katama barrier beach, J. Gordon Ogden III gave an eyewitness account of 
the breach that occurred during Hurricane Edna in 1954 "...the whole 
beach was 'a breaker' with driving onshore winds from the ESE.  The 
crest of the storm tide had passed, and the tide on the ocean side of 
Norton Point was falling.  Flood conditions still prevailed in Katama 
Bay, however, with the waters of Herring Brook under the bridge near 
Mattakesett Bay within 30 cm of the road surface.  Visibility was 
sufficient to see that about 1000 m down Norton Point, seas were dashing 
over the crest of the divide between Katama Bay and the ocean.  The 
waves were not washing into Katama Bay, but were dissipating into the 
sand well downslope on the Katama side of the beach.  Rough estimates of 
elevation differences at this time record that the height of Katama Bay 
waters was at least 1.5 m below the crest of the beach divide, and the 
'average' water level on the ocean side was at least 3 m below the 
divide.  At this time, the beach was about 150-250 m wide.  On walking 
down the Katama side of the beach to observe the action of the waves 
(field notes indicate no anticipation of a breakthrough at this time), I 
observed a small 'fault cliff' in the sand as I approached the area 
where the waves were washing furthest toward Katama Bay.  A wave had 
just passed, almost reaching Katama Bay water, and I stepped out onto 
the 'drop block' of sand, a vertical scarp less than 10 cm high extended 
more than 30 m transversely across the beach.  Field notes record a 
distinct sense of fright as I sank in 'quick' sand up to my knees.  
Recovering solid ground, I stayed near the 'cliff' edge and watched as 
successive waves struck further toward Katama Bay, widening and 
deepening the 'graben' I had originally observed.  Within 30 min, a 



steady succession of waves approached, reached, and extended into Katama 
Bay.  As each wave receded, the level of the beach fell more, until 
within 1 hr of my arrival at the scene, it became apparent that a new 
opening was in the making, as waters of Katama Bay were following the 
recedence of waves from the Atlantic side of the beach.  At this point, 
losing track of both time and the responsibility to keep accurate notes, 
I observed the waters of Katama Bay follow retreating ocean waves, and 
effect a complete breach of the beach.  A stream, at first no more than 
2-4 m wide and not more than 30 cm deep flowed seaward from Katama Bay, 
but rapidly widened and deepened to produce a sand cliff near where I 
stood, 2-3 m high and a channel at least 50 m across.  As water began to 
pour seaward from Katama Bay, the effect on the ocean side of the beach 
was spectacular, to say the least.  Where the receding waters of Katama 
Bay met the storm waves on the ocean side, a maelstrom resulted, with 
spray being thrown high into the air both alongshore and offshore of the 
new opening.  
 
 Within 2 hr of the first breach of the beach by ocean waves, the 
new opening was almost 300 m wide, and water was boiling seaward from 
Katama Bay.  The following morning, under clear skies and bright sun, 
the opening looked as if it had always been there, and the tide was 

flowing quietly into the Bay from the ocean."10 

 
 Ogden's rather hair-raising description presents a compelling 
portrait of the forces at work in the creation of an episodic breach 
caused by storm activity.  Tide in the bay lags that on the ocean side 
of the barrier, causing the water level in the bay to rise higher than 
the ocean water level.  Storm waves tearing at the ocean beach weaken 
the integrity of the barrier, allowing it to collapse from the bay side, 
under the influence of the hydraulic head caused by the higher water 
level in the bay.  Once started, the breach builds itself until an inlet 
is formed of sufficient size to dump the high water in the pond out to 
the ocean. 
   Some of the storm ingredients may be duplicated to form another 
type of episodic opening, an artificial breach.  Since authorized by 
special legislation, artificial breaching has been successfully used to 
control water level and tidal exchange in Tisbury Great Pond.  Chapter 
203 of the Acts of 1904 authorized that "...the proprietors of low lands 
and meadows around any great pond in the County of Dukes County, 
excepting Edgartown Great Pond...shall do or cause to be done whatever 
may be necessary to properly drain low lands and meadows around such 
great ponds...".  Chapter 311 of the Acts of 1949 gave similar authority 
to the Town of Edgartown for management of Edgartown Great Pond.  
Artificial breaching substitutes high pond level for the tidal 
differential in the Katama example.  Instead of storm waves, a backhoe 
is used to initiate the opening.  The pond is artificially breached 
approximately four times each year by the riparian owners when the pond 
has achieved sufficient height for the hydraulic head required for an 
opening.   
 
 Once started, the breach builds itself as the hydraulic head from 
the pond creates an inlet and essentially pours the water out into the 
ocean.  Without the hydraulic head of the high pond, it would be 
impossible to form an inlet.  Once the inlet is made, tidal action is 
able to keep some episodic breaches open to the Atlantic for awhile, but 

                                                 
 



never permanently.  Because Martha's Vineyard is situated well out at 
sea, there is very little tidal action, compared to embayments with more 
shallow area for the tide to funnel its energy.  It is the "sloshing" 
over extensive shallow areas that gives areas like Buzzards Bay more 
extensive tide ranges.  In addition to the modest tidal range, the inlet 
and barrier beach are exposed to the full strength of the open Atlantic 
Ocean, with no land masses around to modify the wave energy.  Ocean wave 
action eventually closes all the inlets, whether made by storms or by 
human intervention. 
 

TIDAL DATA 
 
 In 1999, two Global Water level recorders were installed in 
Tisbury Great Pond.  The gauges were programmed to record the water 
depth over the pressure transducer at 10 minute intervals.  The devices 
compensate for temperature and salinity.  The manufacturer indicates .2% 
accuracy.  On July 16, the recorders were placed at Muddy Cove and 
Sepiessa Point, as shown on the illustration.  As the pond filled, data 
was recorded for Sepiessa Point from July 16 through August 25.  Data 
was recorded at Muddy Cove from August 4 through September 15, including 
several days of open pond conditions.  During this time, surveying 
equipment was used to determine the water level with respect to the NGVD 
datum.  The tide gauges were retrieved on September 15, in anticipation 
of Hurricane Floyd.  The Sepiessa recorder was returned and produced 
additional data from September 23 through October 17, during closed pond 
conditions. 
stations 









CLOSED POND CONDITIONS 
 
 The first period of recorded filling was between July 16 and 
September 13.  It is interesting to note the pond's response to each 
rainfall event, and to compare the responses recorded at Sepiessa Point 
and Muddy Cove.  The two have been plotted together for the period 
August 4through August 25.  The illustration shows remarkable immediacy 
and similarity of response in the cove and open water areas.  In early 
August, both stations recorded a gradual decline in water level, until 
August 8, when a sharp spike appeared and the water level at both 
stations jumped sharply by 2.64 inches.  Weather records indicate that 
1.58 inches of rain fell in Edgartown that day, with a note that 1 1/2 
inches fell in 15 minutes.  The pond records show similar responses to 
rainfall events recorded at the rain gauge in Edgartown; .78 inches on 
August 15, .07 inches on August 16 and .95 inches on August 21.  Between 
rain events, water level in the pond gradually increased or decreased as 
shown on the graph.  Overall, the pond level rose from 3.96 feet above 
NGVD to 5.03 feet, an increase of 1.07 feet in 60 days (.018 feet per 
day).  Very little rain fell, and the rate of filling is in marked 
contrast to the consistent rate of .05 feet per day reported by Fugro-

McClelland11.   

 
OPEN POND CONDITIONS 
 
 The Muddy Cove station recorded a breaching event at 14:50 on 
September 13.  The pond level dropped 3.33 feet in 8.5 hours, including 
a brief (1.5 hour) flood tide which increased water level by .14 feet.  
Following the initial drop, the station recorded several more ebb and 
flood tide cycles before the recorder was retrieved in anticipation of 
Hurricane Floyd.  The average tidal cycle was 12.32 hours, or 1.95 tidal 
cycles per day.  The curve is ebb dominated, with an average ebb cycle 
producing a drop of .76 feet in 7.66 hours.  The average flood cycle 
produced a rise of .54 feet in 4.66 hours.  The average tidal range was 
.6 feet (7.2 inches).  Note from the graph that the water level 
continued to drop overall with successive tidal cycles, as may be 
expected as hydraulic head dropped in the lowlands surrounding the pond.  
Note also that the tidal range decreased with successive cycles 
following the breach event, as may be expected from the impacts of the 
lunar cycle.  The moon waxed from the new moon on September 9 to the 
first quarter on September 17, reducing its gravitational effects during 
that time. 

                                                 
11 Fugro-McClelland, Inc., 1992, Water Quality Study of Tisbury Great Pond 







REFILLING 
 
 The pond closed on September 20, having remained open for six 
days.  A second period of filling was recorded at Sepiessa between 
September 23 and October 16.  During that time, water level gradually 
increased between rain events and responded to rain events on October 1 
(.46 inches) and October 14 (.91 inches), for a total increase of .993 
feet in 23 days (.043 inches per day), similar to the average of .05 
feet per day reported by Fugro-McClelland.  There was no decrease in 
water level as was encountered in summer, and water level rose in 23 
days nearly the same as the pond rose in 60 days in summer. 
 

FLUSHING 
 
 In order to estimate pond volumes, the surface areas of Tisbury 
Great Pond, Black Point Pond, and the channel between were measured by 
planimeter.  For the open pond, MVC aerial photos taken March 25, 1998 
were used.  For the closed pond, MCZM orthophotos from September and 
October of 1994 were used.  According to Kent Healy's log, the pond 
closed on August 30, and refilled rapidly during the month of September, 
rising approximately 1.8 feet during the first 30 days after closing, 
and the pond continued to fill until December 28, when it was opened.  
The photos do not show the pond at its absolute maximum height and 
surface area.  However, once the large ebb tidal delta is covered and 
the pond has begun to fill, most of the increase is contained within 
banks, rising vertically rather than increasing in area.  The average 
depths for Tisbury Great Pond are taken from the Fugro-McClelland 
report.  The average depths for Black Point Pond are estimated by 

comparison with Chilmark Pond (as measured by MVC12) and by visual 

observations: 
 
    SURFACE AREA AVERAGE DEPTH VOLUME 
       (acres)    (feet)    (acre-feet) 
Low water 
Tisbury Great Pond     607.3   5.4  3279.4 
Black Point Pond      54.7   1.5    82.05 
Channel      .8   1.5     1.2   
Total       662.8     3362.65 
 
High water 
Tisbury Great Pond     735.6   8.1  5958.36 
Black Point Pond  63.9   5   319.5 
Channel      .8   5     4.0   
Total       800.3     6281.86  
 While the pond is open, there is a tidal range of ~.6 feet, 
producing an exchange of 397.7 acre-feet per tidal cycle, or 11.8% of 
the mid-tide volume.  Residence time may be estimated by dividing the 
volume of the open pond (3362.65 acre-feet) by the volume of the tidal 
prism (397.7 acre-feet) and multiplying by the number of days per tidal 
cycle (.51 days), for a residence time of 4.2 days.  In order to account 
for mixing of outgoing and incoming water, an estimated 12.6 days is 

                                                 
 



needed to achieve 95% flushing.  For comparison, M.V.C.13 has estimated 

7.2 days for flushing of Chilmark Pond, and Arthur Gaines has estimated 

that 15 days are required to flush Edgartown Great Pond14. 
 
 Fugro-McClelland estimated that the closed pond flushes every 95 
days, based on an inflow of 20 million gallons per day (61.4 acre-feet) 
and flow out through the intact barrier beach, noting "This corresponds 
roughly with the cycle of breaching of the barrier beach.  The result of 
these 2 processes is a complete flushing of the pond approximately 4 

times per year"15.  In that report, it was also noted that if the breach 

remains open for at least 8 weeks, salinity in the main basin can 
increase to an apparent maximum of about 23 ppt, half the concentration 
predicted by simple dilution from freshwater input, indicating 
groundwater flow out through the closed barrier beach.   
 

NITROGEN LOADING LIMIT 
 
 The formulas developed by the Buzzards Bay Project, as recently 

modified16, were used to determine the nitrogen loading limit for the 
pond.  The revised limit recommended for waters classified as "SA" is 

150 mg/m
3

/Vr.  The category "SA" is the one presently assigned to 
Tisbury Great Pond by the Department of Environmental Protection.  "SA" 
waters are suitable for contact recreation such as swimming and, in 
"open" areas, are suitable for shellfish harvest for human consumption.    
 
 The Buzzards Bay Project loading calculations are shown on the 
following pages, producing a range of values: 
 
  CLOSED POND                  OPEN POND    
 
  5,182.1 kg       21,441.4 kg 

                                                 
13 MVC, 2000, unpublished data 
 

15 Fugro-McClelland, Inc.  1992, Water Quality Study of Tisbury Great Pond 
 
 



Loading Limit Calculations 
Open Pond Conditions (Low Water) 

 
(loading rate)(volume at mid-tide)(1 + square root of residence time) 
_____________________________________________________________________ 

residence time x 1,000,000 
 
 

(150 mg/m
3

)(4,159,010 m
3

)(1 + square root of .0345 yr) 
=  ________________________________________________ 

.0345 yr x 1,000,000 
  

=    21,441.36 kg 
   

    TGP  Black Point Pond  total 
area of ponds  245.9  22.1 hectares 
mean depth at MLW  1.65 m .46 m 
tidal prism volume           489,481.92 m

3

 
volume at mid-tide      4,159,010 m

3

 
residence period        8.53 days  

 
Closed Pond Conditions (High Water) 

 
(loading rate)(volume at mid-height)(1 + square root of residence time) 
_______________________________________________________________________ 

residence time x 1,000,000 
 
 

(150 mg/m
3

)(5,954,175 m
3

)(1 + square root of .26 yr) 
=  ________________________________________________ 

.26 yr x 1,000,000 
  

=    5,182.1 kg 
   

    TGP  Black Point Pond  total 
 
area of ponds  297.8  25.9 hectares 
mean depth at MLW  2.47 m 1.52 m 
tidal prism volume         3,590,330 m

3

 
volume at mid-height      5,954,175 m

3

 
residence period        95 days 

 
Breach Event 

 
(150 mg/m

3

)(7,749,340 m
3

)(1 + square root of .00097 yr) 
 ________________________________________________ 

.00097 yr x 1,000,000 
  

=    1,235,273.1 kg 
  

tidal prism volume         3,590,330 m
3

 
volume at high water      7,749,340 m

3

 
residence period       8.5 hours 
 



 The range of values may not be very helpful for planning purposes.  
The larger limit represents a scenario in which the pond is always open.  
This is obviously an unrealistic picture.  The length of time that the 
pond remains open following a breach is quite variable, but it is safe 
to say that it is unlikely that the pond would remain open for an entire 
year.  The smaller limit represents a scenario in which the pond remains 
closed for the entire year.  The pond siewers are not likely to let that 
happen.  Although the duration of open pond conditions is extremely 
variable, it is reasonable to assume that the pond will be open for at 
least part of the year.   
 
 Although there is really no such thing as an average year for open 
days, it may be more useful for long range planning to use such an 
average, rather than using a range of values for open and closed 
conditions.  Because the nitrogen loading is a long term rather than an 
immediate concern, use of a hypothetical "average" year for open vs. 
closed days may be justified.  It is possible to estimate the number of 

open days from recent history17.  For the years 1993-99, the pond was 
open an average of 147 days and closed an average of 218 days.  It may 
also be prudent to consider the nitrogen released by the breaching 
events themselves.  Each breach event releases an estimated 3,590,330 
cubic meters from a volume of 7,749,340 cubic meters.  Assuming that the 
pond is breached 4 times per year, with flows for 8.5 hours each time, 
there would be an equivalent of one full day of such flow, removing 
nitrogen such that the annual limit could be raised by 3,384.3 kg. 
 
 The nitrogen limit for a hypothetical year with the average 
numbers of days open (147), with a limit of 21,441 kg/yr, and closed 
(218) with a limit of 5,182.1 kg/yr, and one day of breach flow, would 
be calculated as 15,114.6 kg.  The recommended limit is 15,000 kilograms 
for the entire watershed.     

  
COMPARISON WITH LOAD AND PROJECTIONS 

 
 The Martha's Vineyard Commission has calculated nitrogen loads as 
follows: 
       KILOGRAMS N/YEAR 
 
Current Nitrogen Load    13,443 
Nitrogen Load at Low Growth   15,491 
Nitrogen Load at Moderate Growth  19,327 
Nitrogen Load at High Growth   23,204 
  
The proposed limit of 15,000 kilograms is quite close to the estimated 
load under low growth conditions. 

                                                 
17 data taken from log of Pond Siewer Kent Healy 





FIELD OBSERVATIONS 
 
 In addition to the surface water samples taken at each station, 
oceanographic data was recorded on site, including such values as 
temperature and salinity. 
 
 On May 24, water clarity was high, as measured by extinction depth 
of a Secchi disc.  The pond water was clear to the bottom at all 
stations.  Some rain had fallen during the previous 24 hours (.5" in 
West Tisbury, according to the field notes, and .1" rainfall recorded in 
Edgartown).  On June 21, Secchi extinction depths ranged from .9 to 2 
meters, with an Edgartown record of .1" rainfall during the previous 24 
hours.  On August 9, heavy rain had fallen approximately 24 hours 
previously (1.58" recorded in Edgartown).  Water clarity was similar to 
the June records. 
 
 The pond was breached between the August and September sampling 
rounds.  On September 28, the pond had been closed for approximately one 
week, and there had been no recent rainfall.  Water in the coves was 
coffee-colored and Secchi extinction depths ranged from .5 to 2.2.  This 
was the only sampling round made in the afternoon hours.  Extremely high 
dissolved oxygen values were measured in the coves.  At Station 10, DO 
was recorded at 156% saturation, indicating a very high level of 
photosynthetic activity.  Unfortunately, that same plant material 
consumes oxygen during the hours without sunlight, and DO levels may 
have dropped to extremely low levels by early morning.   
 
STRATIFICATION 
 
 Measurements were taken at the surface, mid-depth and near the 
bottom, adding another dimension to the record.  At most stations, 
little to no stratification was recorded, with the exception of stations 
12 (off Flat Point Farm) and 15 (Tiahs Cove) on May 24.  Very low 
salinities were recorded at stations 10 and 11, indicating an influx of 
fresh water via Mill Brook and the Tiasquam.  Some rain had fallen 
during the previous 24 hours (.5" in West Tisbury, according to the 
field notes, and .1" rainfall recorded in Edgartown).  The 
stratification at station 12 reflects the impact of a lens of fresh 
water arriving at the pond, with salinity at depth twice that of the 
surface salinity.  Measurements recorded in Tiahs Cove were quite 
similar to those recorded in the more open water at station 12, possibly 
indicating that Tiahs Cove is "next in line" for influx of fresh water 
from the same sources. 
 
 In a shallow pond, wind speed and direction may play a significant 
role in mixing of the water column.  Field notes record estimated wind 
speeds of 5-10 mph from the South on May 24, providing a possible 
explanation for the stratification on that day; that the wind was 
pushing the incoming fresh water back up into the coves.  The wind was 
rather light that day, however.  The pond was well mixed throughout on 
the breeziest day,  August 9, with a North wind at 10-15 mph.  That 
breeze would be expected to assist with carrying the fresh water out 
into the main basin for mixing.  In June and September, on nearly calm 
days, the pond was well mixed throughout. 
 
 On May 24, the pond was just closed, after having been open for 54 
days.  That may have had something to do with the influx of fresh water,  
but there was no such display at Tiahs Cove or Deep Bottom Cove, where 
groundwater may be expected to rush in. 
 
 What happened on May 24 remains a mystery.  There was some 
rainfall and some wind, nothing out of the ordinary.  The pond had just 
closed after a lengthy open period.  Any one or all of these factors may 
have contributed to the dramatic data from that day. 
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 The graph above illustrates extinction depths for the Secchi disc, 
an indication of water clarity.  Station 11 was located in an area with 
very shallow depth, which is why there were was no extinction of the 
disc.  Water clarity was similar to that at station 10.  The graph below 
illustrates conductivity values at the surface, indicating salinity.  
Conductivity values at the surface were representative of the entire 
water column except on May 24, when there was some stratification.  
Similarities between the Secchi and conductivity graphs indicate that 
the higher salinity areas also had higher values of water clarity.  As 
may be expected, conductivity was generally higher in the open parts of 
the pond and lower near the mouths of the two streams.  Perhaps more 
unexpectedly, conditions at the open basin station (13) most closely 
coincided with conditions in Deep Bottom, and conditions in Tiahs Cove 
most closely coincided with conditions in the open pond at station 12.  
If the groundwater in the eastern coves is a prominent source of 
freshwater, then the salinity in Tiahs Cove should mirror the salinity 
in Deep Bottom, and the salinity at the two open-water stations (12 and 
13) should be similar.  Instead, salinity seems to have been more 
influenced by distance from the Mill Brook and Tiasquam. 
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 SURFACE WATER QUALITY DATA 
 
 One important reason to assess nutrient levels in the pond is the 
relation between algae production and available food supply.  The first 
graph dramatically illustrates one critical aspect of that relationship: 
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 At station 10, at the mouth of the Mill Brook (Town Cove), algae 
production clearly approached the limit of the available dissolved 
inorganic nitrogen in August and September.  It is easy to project that 
algae production could have been even greater if dissolved inorganic 
nitrogen had been in greater supply.  Dissolved inorganic nitrogen is 
the form of nitrogen most readily usable to algae, so its concentration 
is quite intimately involved in the growth limits.  This graph also 
illustrates how the DIN and Chlorophyll "a" values changed throughout 
the sampling season. 
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 At station 13, in the main basin, values of DIN and Chlorophyll 
"a" never varied as dramatically as they did at the mouth of the Mill 
Brook.  Algae production never approached the high values found at 
station 10, although DIN was still available.  Clearly, there are 
complex relationships involved in the production of algae.  The various 
parameters were targeted for study. 
 
 The following graphs illustrate values of various parameters as 



found throughout the pond: 
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 The above graph illustrates the range of values and average values 
of Chlorophyll "a" throughout the pond, for all four sampling rounds.  
There was more variability at the mouths of the Mill Brook (10) and 
Tiasquam (11) than in the other coves or in the main basin.  Also, the 
overall average production was greater there. 
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 Phaeopigment values measure how much dead and decaying vegetation 
is in the water, as opposed to the Chlorophyll "a" values that measure 
living plant life.  The ratio of Chlorophyll "a" to the sum of 
Chlorophyll "a" and Phaeopigment represents the portion of the mass of 
algae that is living.  Values close to 1 represent primarily living 
populations, while lesser values indicate more mass of dead algae.  The 
graph is nearly a mirror image of the graph of Chlorophyll "a".  Once 
again, at the mouths of the streams (stations 10 and 11), there is more 
variability in the values and less living mass, on average.  Lowest 
values were recorded in May.  At the more open stations 12 and 13 and 
the other coves, Deep Bottom Cove (14) and Tiahs Cove (15), there was 
less variability and a greater average proportion of living algae.  It 
should also be noted that the lowest ratios were recorded in May, when 
the lowest Chlorophyll "a" concentrations and the highest Phaeopigment 
values were recorded. 
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 The value of Total Nitrogen includes all forms of nitrogen, 
including dissolved nitrogen and that found in particulate matter such 
as phytoplankton, bacteria and organic debris.  High levels of TN 
commonly indicate eutrophication.  Total Dissolved Nitrogen measures all 
the nitrogen that is free in the water, including inorganic forms such 
as nitrate and ammonium and organic forms such as urea, which are 
released by decaying organic matter. 
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 Dissolved Inorganic Nitrogen includes nitrate and ammonium.  
(Nitrite is also a part of DIN, but is of negligible interest in Tisbury 
Great Pond, and is not included in the calculations.)  DIN is normally 
found at low concentrations in coastal waters; high levels indicate 
eutrophication.  DIN is instantly and readily available for 
phytoplankton growth, like a buffet. 
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 The ratio of inorganic nitrogen to phosphate is an indication of 
whether nitrogen or phosphorous is the limiting factor for growth.  
According to Redfield (Redfield et al, 1963), the average ratio of 
phosphorous to nitrogen to silica to carbon is 1:16:16:106 in 
phytoplankton.  Major nutrients deficient according to the Redfield 
Ratio are said to be the limiting nutrients.  On the graph below, with 
the threshold of 16 shown on the y-axis, nitrogen appears as the 
limiting factor most often during the sampling period.  At Station 12, 
the average value was very close to the threshold, but only because of 
an extremely high value (51.3), recorded on May 24, the result of very 
high ammonium and nitrate values recorded then.  On that day, the source 
of DIN far exceeded the availability of phosphate, and the phosphate 
supply determined when algae production ceased.  The phosphate value 
recorded at Station 12 that day was only .23 uM, the least of all the 
records. 
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 The Redfield Ratio for silica to phosphorous is also 16 to one.  
The following graph illustrates the lavish abundance of silica in the 
Tisbury Great Pond system.  There was never a chance for the ratio to 
drop below 16.  It is unlikely that a short supply of silica could limit 
potential phytoplankton growth in this pond. 
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 The graph below illustrates the values for Silica: 
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 The following graphs show the components of the Nitrogen budget 
and how they were distributed at each station.  Note:  The y-axis scale 
for station 11 is different. 
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COMPARISONS  

 



 The six sampling stations were selected and numbered to coincide 
with collection sites from earlier sampling rounds reported by Fugro-
McLelland in 1991 (stations 1-6) and by M.V. Shellfish Group et al in 
1995-6 (stations 10-14).  The Tiahs Cove station (15) was not sampled in 
1995-6, but was included in 1991 and 1999.  Nutrient values in 1999 
exceeded those found in 1995-6.  Much of the excess was found in the 
extremely high values recorded on May 24, and to a lesser extent,  on 
June 21.  For comparison of some major nutrients, the following table 
compares the 1999 set to data from 1995-6 and from Buzzards Bay, as 
reported by M.V. Shellfish Group et al in 1998.  The range of averages 
for each station over time is listed, not the absolute maximum and 
minimum records: 
 
Nutrient Buzzards TGP   TGP  Edgartown  Oyster 
(uMoles) Bay  1999   1995-6 Great Pond  Pond  
 
NH4     2.33-5.39  .92-2.88       .66-1.29  1.06-1.39  .9-1.21 
 
PO4     .47-.72    .65-1.15       .24-.37  .04-.2  .12-.27 
 
SiO3     3.75-6.68   80.25-116.725  44.1-66.78  26.8-31.56  41.69-63.25 
 
NO3     .62-.91    .05-5.075  .62-3.08  2.83-5.06  .56-1.55 
 
   
 

CONCLUSIONS 
 
 The results of the 1999 sampling may be viewed in terms of 4 
snapshots of water conditions as they varied spacially throughout the 
area and depth of the pond, and over time.  Much can be learned about 
nutrients entering the pond, and also about how the dynamics of the pond 
determine the ultimate fate of those nutrients. 
 
 Reviewing the data overall, similar values were recorded at pairs 
of stations; 10 and 11, 12 and 15, and 13 and 14.  Freshwater inputs 
from the Mill Brook and Tiasquam first impact stations 10 and 11.  The 
other pairs are perhaps less obvious in relation.  Tiahs Cove and Deep 
Bottom Cove might be expected to pair, with similar configuration and 
groundwater inputs.  Stations 12 (off Flat Point Farm) and 13 (main 
basin) might be expected to pair, both being less restricted than any of 
the coves.  However, for most parameters, conditions at station 13 and 
14 were similar; with higher salinity and water clarity.  Conditions at 
station 12 (off Flat Point Farm) were similar to those at station 15 
(Tiahs Cove), midway in values between the streams and the main basin.  
At least for these sampling rounds and for most parameters tested, Tiahs 
Cove and Deep Bottom Cove appeared to be more impacted by their distance 
from the stream inputs than from what groundwater might be directly 
flowing into them.  Various nitrogen measures did not fall as neatly 
into the pair classification, reflecting perhaps a more complex picture 
of nutrient cycling. 
 
 There appears to be more variability in most parameters at 
stations 10 and 11 than at the other stations, reflecting the impacts of 
the streamflow entering the pond.  Most of the highest highs and the 
lowest lows were recorded there. 
      
 The most striking numbers were recorded on May 24.  The only 
stratification recorded occurred on that day at station 12 (off Flat 
Point Farm) and station 15 (Tiahs Cove).  A 10-15 mph South wind may 
have contributed to the lack of mixing, by pushing the incoming fresh 
water back up into the stream coves.  Stations 10 (Mill Brook) and 11 
(Tiasqam) recorded nearly fresh conditions.  Elevated nutrient levels 
recorded on that day were apparently derived from streamflow, as opposed 



to groundwater flow.  On that day, the water clarity was greater than 
for any other day; algae production was low in spite of an abundance of 
nutrients in the water.  Possible reasons may be: rainfall, wind action, 
the recent closure of the inlet, or possibly a combination.  The mystery 
of May 24 illustrates the complexity of the pond's dynamics, if nothing 
else. 
 
 At a public presentation and discussion on June 27, 2000, there 
was general consensus that additional sampling should be done; sampling 
on an annual basis, and more sampling through the water column.  
 



 
MANAGEMENT MEASURES 

 
Adopt 15,000 Kilograms as an annual load limit for the watershed. 

 
 The first management recommendation is to adopt a nitrogen limit 
of 15,000 kilograms per year for the watershed.  This is very close to 
the estimated low growth scenario: 
 

EXISTING NITROGEN LOAD AND PROJECTIONS 
                       
         Kilograms/year 
 
Current Nitrogen Load     13,443 
Nitrogen Load at Low Growth    15,491 
Nitrogen Load at Moderate Growth   19,327 
Nitrogen Load at High Growth    23,204 
  
  
 In order to plan for a specific total nitrogen load, it is 
necessary to review the distribution of the load, and to then address 
each individual component.  The present load is calculated to be 
distributed as follows: 
 
          Kilograms/year 
 
Rain         5,589  
Septic Systems 
 Residential       4,406 
 Commercial         316 
Lawns           461 
Farms         2,671 
Total        13,443 
 
 Management measures for each individual component follow: 
 
RAINFALL 
  
 It may surprise some people to discover that rainfall is probably 
the single largest contributor of nitrogen to the watershed.  This is 
due to the large size of the watershed and to its relatively low 
intensity of human land uses in comparison to the large amount of 
rainfall contributing nitrogen from the atmosphere.  The large surface 
area of the pond, compared to its shallow depth, magnifies the 
significance of atmospheric deposition. 
 
 At first blush, it may seem that there is little potential to 
manage this source.  However, there is something that can and should be 
done.  There should be a better definition of the nitrogen levels 
contained in local rainfall.  Measurements of total nitrogen have been 
made at Provincetown and at Narragansett Bay.  From those sources, an 
estimated 12.7-15 kilograms of total nitrogen are included in rainfall 
and dry atmospheric deposition.  The Buzzards Bay Project, source of 
many of the values used for calculations in this report, recommends a 
value of 7.9 kilograms per year of dissolved inorganic nitrogen only, 
assuming that the organic fraction is not going to be readily available 

for the nitrogen cycle in the pond.  However, recent research18 

                                                 
18 S. P. Seitzinger and R. W. Sanders, 1999,  "Atmospheric inputs of dissolved organic nitrogen stimulate estuarine 
bacteria and phytoplankton" 



indicates that the organic fraction is quite readily utilized by coastal 
marine bacteria and phytoplankton.  In order to adequately assess the 
impacts from this source, further investigation is needed into the 
composition of the local rainfall (and dry deposition), and also of the 
true impacts of the individual forms of nitrogen delivered. It is 
possible that some local rainfall, particularly rain from the eastward, 
could contain much less nitrogen than that measured in the off-Island 
studies.  There is also a chance that increasingly restrictive air 
quality regulations should reduce the amount of nitrogen in the 
atmosphere, although increased overall development could increase levels 
of atmospheric nitrogen.  Following establishment of a base measurement, 
local rainfall quality should be measured again and monitored in 3-5 
year intervals to assess any improvement (or degradation).  There is 
potential to revise the load assessment.  Until such time, it seems 
prudent to approach the issue from a conservative view, as taken here, 
in order to best protect the pond.  
 
SEPTIC SYSTEMS 
 
 The first consideration regarding septic systems is that the two 
towns should determine their needs and desires for growth in their 
towns, and more specifically, in the watershed area.  Both towns have 
taken a step in this direction, by establishing temporary building caps 
while they make such decisions. 
 
 If the towns determine that new growth is appropriate or desirable 
for the watershed area, then it would be necessary to somehow restrict 
the nitrogen impact of the new development.  There is very little room 
in the nitrogen budget for more septic contribution.  Should the towns 
decide to encourage new development, such new construction could be 
restricted to various types of advanced nitrogen removal systems. 
 
 The towns may want to consider revising zoning and Board of Health 
regulations to support the 15,000 kilogram limit.  The limit for the 
entire 13,050 acre watershed allows .87 kg/acre, including rainfall on 
the pond and on land.  In terms of capacity for growth, it is advisable 
to look at the difference between the proposed limit of 15,000 kilograms 
and the estimated present load of 13,443 kilograms, along with the land 
potentially available for development.  Vacant land available for 
development includes 2,352.56 acres, of which 1,234.13 is potentially 
available for further subdivision.  Of the 3,948.81 acres of developed 
land, 2,399.09 acres of land is potentially available for further 
subdivision and development.  If all 4,751.65 acres of land are to be 
developed, there would be approximately 1,557 kilograms of nitrogen 
available for that growth, for a limit of .33 kilograms per acre, 
including approximately .11 kilograms assigned to rainfall and 
atmospheric deposition on the land.   
 
 West Tisbury already has adopted Board of Health regulations to 
limit sewage generated by development in the business district.  Board 
of Health regulations are effective for a number of reasons.  They are 
adopted by the Board as needed, without the need to wait for Town 
Meeting approval or to achieve a 2/3 majority of Town Meeting votes as 
is required to adopt or amend zoning.  Also, Board of Health regulations 
may be more restrictive than zoning regulations; public health concerns 
allow the Town more flexibility.  The West Tisbury regulation sets a 
limit on sewage flow of 5.5 gallons per day per 1,000 square feet of 
non-residential lot area, in the business district, and also restricts 
lot coverage to 40% and addresses runoff.  The business district, having 



grown up around the mills, presents particular concerns regarding water 
quality of the adjacent streams.   
 
 The towns may want to consider creating a watershed-wide DCPC in 
order to establish the nitrogen regulations.  The District of Critical 
Planning Concern process is particularly well suited to setting up 
buffer areas.  Because of special legislation, the Martha's Vineyard 
Commission is able to designate such districts, which designation 
creates a mechanism for the towns to create overlay zoning districts.  
These overlay districts may provide for buffer protection in addition to 
the underlying zoning by-laws.  Nominations are made by town boards or 
by taxpayers. 
 
 The District of Critical Planning Concern designation process is 
quite expedient for setting up nutrient control protection, with the 
potential to create powerful overlay district zoning for one or more 
towns in a watershed.  In fact, the Martha's Vineyard Commission did 
vote, in 1976, to designate the Oak Bluffs Sengekontacket Pond District 
as a District of Critical Planning Concern, with an emphasis on growth 
management.  In the decision, the Martha's Vineyard Commission adopted 
guidelines for development of regulations for the district, including 
density, growth rate and water quality monitoring provisions. 
 
 The Coastal District DCPC is an example of such a district that is 
in effect in the vicinity of Tisbury Great Pond.  Designated in 1975, 
the Coastal District encompasses land and wetlands within 500 feet of 
mean high water of the pond.  The Coastal District guidelines 
established two zones, a shore zone and an inland zone, in order to 
produce scaled restriction in keeping with the needed protection; and 
site plan review.  Following designation of the DCPC by the Martha's 
Vineyard Commission, the towns adopted overlay land use regulations 
which are consistent with the DCPC guidelines for the Coastal District 
and the Goals... 
 
 "To prevent flood damage, maintain water quality, assure 

adequate water supply, prevent pollution, promote wildlife 
habitats, assure the maintenance of cultural and historic 
sites and values, preserve and enhance the character of 
views, prevent damage to structures, land and water as a 
result of erosion, promote economic development of fisheries 
and related industries, and maintain and enhance the overall 

economy of the Island"19. 

 
 The West Tisbury and Chilmark Coastal District overlay 
zoning regulations are important in controlling development close 
to the shoreline.  Their main protection to the pond is in 
maintaining an adequate buffer between development and the pond.  
Nutrient loading is a bit beyond the scope of the coastal district 
regulations, but some of the protection afforded the streams may 
be important in terms of the nitrogen contribution in streamflow.  
In West Tisbury, the Coastal District regulations prohibit all 
uses in the Shore Zone which involve dredging, filling or 

                                                 
 



alteration of any wetland or beach except for minimal dredging, 
filling or alterations for a structure or use permitted by Special 
Permit.  Stormwater and runoff treatment could be addressed.     
 
 Another way to restrict the impacts of development is to maximize 
acquisition or protection of much of the remaining open space in the 
watershed.  Individual parcels are identified in the land use database. 



AGRICULTURE 
 
 Agricultural uses contribute 2,671 kilograms per year, from 451.52 
acres.  In other words, agriculture contributes approximately 5.9 
kilograms per acre.  In spite of the heavy nitrogen loading associated 
with this use, it remains an extremely desirable use to maintain and 
protect.  Because much of the watershed consists of prime agricultural 
soils and because there is much local appreciation and desire to promote 
agriculture, it would not be advisable to restrict agricultural use.  In 
order to protect water quality in the pond, it might be more prudent to 
focus water quality planning on protection of the immediate shoreline 
from direct contamination by livestock, rather than on the overall 
nitrogen load.   
 
 It may be possible in some circumstances, such as agriculture as 
an adjunct of open space ventures, to promote low-nitrogen farm 
activities where practical.  Hay and legumes are examples of such crops. 
  
LAWNS AND LANDSCAPING 
 
 Educate homeowners and professional landscapers about using native 
plants and about fertilizer impacts.  The towns could consider limiting 
lawn size in the watershed, through DCPC regulations.  Application of 
fertilizers is a practice which is much more difficult to regulate.  
Education is probably the more effective tool to persuade homeowners to 
follow label instructions regarding application, to use fertilizers with 
slow-release nitrogen, or to abstain altogether.  Landscaping with 
native plants is an attractive and low-maintenance alternative to 
suburban turf.  Local nurseries carry native plants in stock.  The 
following reference material, listing species by height for view 
planning, was prepared by William Wilcox of the  University of 
Massachusetts Cooperative Extension: 



 NATIVE PLANT SPECIES 
 
3 ft. or less   6-9 ft.  
 
Kalmia angustifolia  Aronia arbutifolia Hamamelis 
virginiana  Acer rubrum 
  Sheep laurel     Red 
chokeberry    Witch hazel    Swa
 
Rhus aromatica   Clethra 
alnifolia  Lindera benzoin   Ilex 
  Fragrant sumac     Sweet 
pepperbush   Spice bush    Ameri
 
Rosa carolina   Baccharis 
halimifolia Vaccinium corymbosum 
  Carolina rose     Groundsel 
bush    Highbush blueberry 
 
Salix tristis   Ilex 
verticillata  Rhus copallina 
  Dwarf gray willow    Winterberry   Shini
 
Vaccinium angustifolium  Lyonia mariana  Rhus ty
  Lowbush blueberry    Maleberry   Stagh
 
Ilex glabra compacta  Malus sargenti*  Amelanc
  Compact inkberry    Sargent crab   Alleg
 
Comptonia peregrina  Myrica pennsylvanica Amelanchier 
canadensis 
  Sweet fern     Bayberry   Sha
 
Gaylussacia baccata  Prunus maritima  Ilex gl
  Black huckleberry    Beach plum   Inkbe
 
Amelanchier stolenifera  Rosa virginiana 
  Creeping shadbush    Virginia rose 
 
Aronia melanocarpa 
  Black chokeberry 
 
Groundcovers  Grasses (unmowed meadow)  Grasses
 
Arctostaphylos Uva-ursi Andropogon scoparius  Creeping 
fescue  Viburnum dentatum 
  Bearberry   Little bluestem   
 
Gaultheria procumbens Festuca vars.    
  Checkerberry    Creeping red fescue & hard fescue  
 
Gaylussacia brachycera     
  Box huckleberry     
 



*not native, but a worthy addition 



Further assessment and monitoring 
 
 At the June 27, 2000 public session, participants asked for more 
sampling, ideally on an annual basis.  Specifically, people would like 
to see vertical profiles done every day for week, for example, and 
samples every day for a week.  There is a need to tie the data in with 
wind velocity, and with the wind velocity for the previous several days.  
Beginning in the fall of 2000, it should be possible to coordinate such 
information from the Martha's Vineyard Coastal Observatory, under 
construction by Woods Hole Oceanographic Institution.  Those public 
session participants also pointed out the need to sample local rainfall 
and analyze the nitrogen content.  As discussed in the Land Use section, 
there remains difference of opinion regarding the impacts of the various 
forms of nitrogen in atmospheric deposition and rainfall.  Some 
researchers recommend considering only the dissolved inorganic nitrogen 
component.  Others have found the organic fraction is also readily 
consumed.  Further definition is needed.  
 
 In the land use database, distinction has been made between 
"streamshed" and "groundwatershed" sources.  It is possible that 
distinctive management considerations may be developed for areas 
contributing solely groundwater and those areas contributing streamflow 
as well as groundwater.  Continued water sampling could provide 
additional assessment of the varying impacts. 
 
 Very little information is available regarding the dynamics of the 
relationship between Tisbury Great Pond and the adjoining Black Point 
Pond.  Although only approximately 60 acres in size, the smaller pond is 
connected to Tisbury Great Pond by a ditch, and may play some role in 
nutrient cycling overall.  
 

Continue maintenance breaching 
 

 The pond is artificially breached approximately four times each 
year by the riparian owners, when the pond level has achieved sufficient 
height for the hydraulic head required for an opening.  Breaching 
attempts at other times would not be effective, because the pond water 
level would not be sufficiently higher than the ocean water to create an 
inlet.  There is general agreement that the present system of artificial 
breaching is effective and should be continued.  Chapter 203 of the Acts 
of 1904 authorized that "...the proprietors of low lands and meadows 
around any great pond in the County of Dukes County, excepting Edgartown 
Great Pond...shall do or cause to be done whatever may be necessary to 
properly drain low lands and meadows around such great ponds...".  
Chapter 311 of the Acts of 1949 authorized the Town of Edgartown "to 
construct a channel from Edgartown Great Pond in said town to the 
ocean...".  Other options for connection include the fixed inlet and the 
fish run.  It is unlikely that a fixed inlet could be constructed and 
maintained for Tisbury Great Pond, considering the wave climate and 
longshore transport.   
 
 One possible consideration is enhancement of inlet breaching by 
dredging in the pond.  Such a dredging project has been proposed for 
Edgartown Great Pond.  This project should be watched carefully as a 
possible model for Tisbury Great Pond.   
 

Shellfish and Herring 
 
 As filter feeders, shellfish "clean" the water of small 



particulate nutrients.  Shellfishing has long been an important use.  
According to historian Banks, Gosnold expedition journalist Brereton 

recorded an abundance of oysters in 1602.  Banks20 recorded a curious 

absence of oysters from the south shore ponds in 1911.  Why were there 
no oysters at the turn of the century?  There are a number of 
possibilities such as disease, storm damage and overfishing.  
Overfishing is alluded to by Banks..."In 1792, the citizens of Tisbury 
found it necessary to pass a vote prohibiting all persons 'from Catching 
Oysters in the Pond Called Newtown Pond, to carrey to Market off the 
Island of Marthasvineyard, or to sell by Cart Loads on the Island'".  
The shellfish catch records for West Tisbury indicate that oysters have 
been harvested commercially in numbers ranging from 400 to 3325 bushels 
in the years 1986 through 1995.  The Chilmark records for those years 
indicate that numbers ranging from 0 to 2160 bushels of oysters were 
harvested from several ponds in that town.   
 
 The West Tisbury Open Space Plan includes a number of 
recommendations regarding shellfish and herring: 
 
Conserve our shellfish resources through wise management.  Restore ale 
wife and eel runs with fishways.  Co-operate with Chilmark on joint 
management of Tisbury Great Pond's shellfish resources.  Arrange for 
reciprocal licensing of Tisbury Great Pond with Chilmark. 
 
The West Tisbury Master Plan includes recommendations for shellfish and 
herring management: 
 
Improve oyster habitat bottom by adding shell. 
 
Encourage the herring fishery by constructing and maintaining fish 
ladders at dams. 
 
The Chilmark Open Space Plan includes a number of recommendations 
regarding shellfish and herring: 
 
Shellfishing, being a significant economic resource, needs further 
protections, propagation and predator control.  Shellfishermen need 
adequate access to the resource areas.  Some traditional access points 
have become private. 
 
Work with fishermen, the towns of West Tisbury...to protect our shared 
great ponds. 
 
Manage existing shellfish beds to increase health and productivity. 
 
Encourage Aquaculture in appropriate locations. 
 
Continue propagation and predator control by Shellfish Warden and M.V. 
Shellfish Group. 
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Study feasibility of restoring herring runs in town brooks like Paint 
Mill and Roaring Brooks. 
 
 The town plans reflect the importance which is attached to the 
commercial and recreational shellfisheries.  The plans also indicate a 
desire to restore the anadromous fish runs of old.  In most cases, this 
would require structural improvements as well as attention to spawning 
considerations when preparing to open the pond.  Consideration of the 
feasibility of restoring fish runs includes careful attention to the 
salinity requirements for oysters as well as for the old and young 
herring and alewives.  The fish help to manage pond water quality, by 
consuming nutrients in the pond while growing, and eventually leave the 
pond attractively packaged for consumption by bigger fish or by humans.  
The Massachusetts Division of Marine Fisheries should be consulted 
regarding options.  They have been helpful in cooperating with other 
Island towns to restore fish runs. 



SUMMARY OF MANAGEMENT MEASURES 
 
1. ADOPT 15,000 KILOGRAMS AS AN ANNUAL LOAD LIMIT FOR THE WATERSHED. 
 
 
RAINFALL 
 
• Measure and monitor chemical composition of local rainfall.  Identify 

impacts of individual forms of nitrogen. 
 
 
SEPTIC SYSTEMS 
 
• Determine growth needs and desires for the watershed area in both 

towns. 
 
• If new growth is appropriate for the towns' needs, restrict new 

septic systems to those with advanced nitrogen removal. 
 
• Revise zoning and board of health regulations to support the 15,000 

kg limit.  Consider a watershed-wide DCPC to develop and implement  
those regulations. 

 
• Maximize acquisition or protection of much of the remaining open 

space in the watershed. 
 
 
AGRICULTURE 
 
• Focus water quality planning on protection of immediate shoreline 

from direct contamination by farm animals, rather than on overall 
nitrogen load. 

 
• Encourage low-nitrogen farm activities where practical, such as in 

conjunction with open space ventures.  Hay and legumes are examples 
of such crops.                                                                      

                                    
LAWNS AND LANDSCAPING 
 
• Educate homeowners and professional landscapers about using native 

plants and about fertilizer impacts. 



 
 
2. FURTHER ASSESSMENT AND MONITORING 
 
• Continue water sampling.  Plan a five-year annual program.  Include 

weather data from the Martha's Vineyard Coastal Observatory in 
analysis.  Include some continuous recorded logs of dissolved oxygen 
over several daily cycles. 

 
• Further investigate dynamics of relationship between Tisbury Great 

Pond and Black Point Pond. 
 
• Measure and monitor chemistry of local rainfall. 
 
• Differentiate between "streamshed" and "groundwatershed" management 

needs.  Land use data is reported here specific to each part of the 
overall watershed. 

 
3. CONTINUE MAINTENANCE BREACHING 
 
• Continue breaching as practiced by the Tisbury Great Pond Riparian 

Owners, as authorized by Chapter 203 of the Acts of 1904.   
 
• Consider enhancement of inlet breaching by dredging in the pond.  

Such a dredging project has been proposed for Edgartown Great Pond.  
Watch for results as a possible model.  

 
4. PROMOTE SHELLFISH AND HERRING 
 
• Promote shellfish as nutrient consumers, along with herring.  Ensure 

that their habitats are protected. 
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APPENDIX I 

 
 SELECTED HISTORICAL AND NAME REFERENCES FROM BANKS'  

 THE HISTORY OF MARTHA'S VINEYARD DUKES COUNTY MASSACHUSETTS21 

 
"Taacame and Taukemy are variations of the Indian name for the territory 
mostly comprised in the present town of West Tisbury.  Through this 
section flows the largest stream on the island, and this big 'river' 
when the whites first purchased Takemmy in 1669-70 was called 'Old Mill 
River' giving evidence that some sort of a mill had been erected there 
by previous settlers or residents of the island long before its purchase 
from the natives, possibly soon after the settlement of Edgartown.  This 
first mill was, probably, a primitive affair, but quite sufficient for 
the wants of the settlers.  It is possible that it was merely a large 
wooden mortar and pestle run by an undershot wheel, enclosed by a 
temporary structure.  The road leading from Edgartown to Takemmy was and 
is still called the 'Mill Path', and the road from Chilmark running east 
to Takemmy was also called the 'Mill Path' as early as 1664." 
 
"Tackhum-min-eyi (Takemmy) ... 'where anybody goes to grind corn', in 
allusion to the mill erected by the whites." 
 
"The mills of the early days on the island were all operated by the 
under-shot wheel, as there was not sufficient fall of water to use the 
other form.  The under-shot wheel was set directly in the running stream 
or placed closed to a sluice leading from the dam.  The water was 
admitted by a gate at the bottom of the dam.  The wheel, made of wood 
securely ironed, had stays projecting for its rim, upon which stout 
planks, called floats, and also palettes, extended along its length." 
 
"Three brooks, the New Mill river, Roaring brook and Fulling Mill brook, 
having their sources in the high hills of Chilmark, afforded sufficient 
water power to run several mills...There was a grist mill on New Mill 
river, probably before 1700, as Benjamin Skiffe was granted the 
privelege to establish one in 1696 and the map of 1795 shows one at that 
date near the Tisbury line." 
 
"The consideration for this was a 'cow and suit of clothes from top to 
toe', and seventeen pounds in money.  This land is on the western shore 
of Tisbury pond and extends to the South road, and bounded on the west 
by an imaginary line form 'Nab's Corner' to Mesapootacha Cove." 
 
"West Tisbury had no known population before 1670, when the four 
proprietors made their first purchase of the soil and opened it up for 
settlement.  From a computation based on the genealogies of families 
known to have been living here ten years later (1680) we can enumerate 
about 120 souls resident then...Removals and the opening up of Chilmark 
to settlement took away in the intervening time what would be the normal 
increase.  In 1700 there were probably about 150 people here.  No 

                                                 
 



further basis of computation until 1757 has been found.  In a list of 
members of the 'Foot Company' for that year, 132 men are listed for 
military service, and -using the accepted multiple- a total of 660 souls 
can be reckoned as then living in the town...The population of Tisbury 
reached the maximum in 1850 (1803) and showed a gradual decrease to 1900 
(1149), when the population was but 57 above that of the census of 1800 
(1092).  The town of West Tisbury, which was formed from Tisbury in 1892 
has a population of about 450, and the loss in the census of 1900 is 
thus accounted for to the parent town." 
 
"By reference to the genealogies of the families known to have been 
living here in 1700, a total of 73 persons can be counted at that 
date....in 1700, the population is estimated at about 700...The first 
national census of 1790 gives...total population 770 whites...in 1800 it 
was 800; in 1810, 723; in 1820, 695; in 1830, 691; in 1840, 702; in 
1850, 747; in 1860, 654; in 1870, 476; in 1880, 494; in 1890, 353, and 
in 1900, 324.  Chilmark has had an irregular by steady decrease in 
population since 1800, although the two towns of Gosnold and Gay Head 
were formed from this population, which in a large measure accounts for 
losses since 1860.  The state census of 1905 showed a population of 
322." 
 
"The settlement at Great Harbor (Edgartown) had continued for 25 years 
to be the sole settlement on the island, but by 1666 the necessity for 
an extension of their territorial occupation became more apparent, and 
it is probable that by this date some persons had taken up land here, or 
occupied it for tillage purposes.  Doubtless the attraction to this 
place was the fine water courses and the fertile meadows, which have 
made this the garden spot of the Vineyard." 
 
"...on the first day of July, 1668, as a result of previous 
negotiations, Thomas Mayhew gave authority to William Pabodie and Josiah 
Standish of Duxbury, and James Allen of Sandwich to enter into agreement 
with the Sachem of Takemmy to buy what land they wished within his 
bounds, and confirming previous purchases made by them."    
 
Monawquete  'A place called by the Indians Monawquete being at the 
Easternmost end of that Great pond called Taukemey Pond', according to a 
description in 1735, probably refers to the lower end of Peanaskenamset.  
It means the 'fertilized land', in allusion to the fact that it had been 
artificially enriched by the whites. 
 
Wampache  Josias the Sachem sold to Simon Athearn certain land 'neer to 
Simon Athearn's house and land at Wampache' in Tisbury, the land being 
Josias' 'planting field for many years', November 18, 1685.  James Allen 
sold to Simon Athearn in 1702, 'a little parcel of land near to a place 
called Nictowouhtoquoh by Wampache', with 'liberty to dig earth to use 
to dam the water and drown the swamps there'. This is believed to be in 
North Tisbury at or near the site of Mr. R. W. Crocker's mill, where in 
early days a mill formerly stood. 
 
Wechekemmipihquiah or Wechepemepquah  This was one of the Indian names 
of Scrubby Neck, known also as Pasquanahomman's Neck, one of the 
planting fields of the Indians before the advent of the white settlers.  



The meaning of this word is 'cornfield'...Another alias was 
Peanaskenamset, occurring in 1693.  In its full form this should be 
written as Uppeanashkonameset, meaning 'a place where flags grow', or 
literally, 'at the covering-mat place', designating a low marshy spot 
where the cat-tail flag grows in abundance.  This plant was used by the 
natives for covering their wigwams, in making mats, baskets and such 
like articles, while the down which surrounds the fruit was used for the 
filling of cushions for the head...Mossoonkhonk (1693):  a field in 
Tisbury where meadow grass was cut and which became the subject of a 
dispute with the Indians as to proprietorship.  Mos-soon-khonk, means 
'that which is sheared, or made bare', hence 'a mowing meadow'. 
 
Quinames  A neck called 'Quanaymes' in Nashowakemmuck, is mentioned in a 
deed dated May 17, 1664, and again in a deed dated 1678.  The definition 
of this word is 'the long fish' (eel), and refers to a locality where 
the Indians caught them.  In the will of Thomas Mayhew, Sr., this neck 
is called Quannaimes of Quahhissicowauge.  Matthew Mayhew sold to his 
brother John, Nov. 8, 1687, certain 'land called Quanso or Quanimset'.  
In 1712-13 the neck was described as 'called by the name of Quansow 
alias Nomagua'.  There was a Quansue on Nantucket, now called Consue.  
The modern spelling on the Vineyard is Quansoo. 



 
APPENDIX II 

PUBLIC SESSIONS, COMMENTS AND RESPONSES 
 

 TISBURY GREAT POND 
WATER QUALITY PLANNING  
MEETING JUNE 27, 2000 

HOWES HOUSE, WEST TISBURY 
 

Attendance per attached sheet; a good spectrum of people, but no one 
from Chilmark 
 
Comments and questions: 
 
Generally, the assembly asked for more sampling, some should be done 
every year.  Specifically, people would like to see vertical profiles 
done every day for week, for example, and samples every day for a week.  
There is a need to tie the data in with wind velocity, and for the wind 
velocity for the previous several days.  Ms. Taylor noted that the WHOI 
coastal observatory off South Beach State Park should be operating soon; 
Kent Healy had heard by the end of September.  Sampling rainfall was 
suggested.   
 
Ray Houle noted that oysters have grown well during the last 2-3 years, 
with some poor sets and some good sets.  

 





 
TISBURY GREAT POND RIPARIAN OWNERS 

ANNUAL MEETING 
WEST TISBURY CONGREGATIONAL CHURCH 

SATURDAY, JULY 22, 2000 
 
 Miss Taylor attended the annual meeting of the Tisbury Great Pond 
Riparian Owners and made a presentation focusing on the results of the 
water quality sampling program, fielding many questions on nutrients and 
the water quality of the pond from the assembly of about 40 people.  The 
participants expressed genuine concern regarding water quality and the 
desire to help maintain it.  Miss Taylor thanked the association 
profusely for its financial support of the 1999 sampling program, and 
asked for funding to continue in 2000.  The riparian owners agreed to 
finance a sampling program for 2000.  



 TISBURY GREAT POND 
WATER QUALITY PLANNING  
MEETING AUGUST 1, 2000 

HOWES HOUSE, WEST TISBURY 
 

Attendance per attached sheet 
 
Comments and questions: 
 
Rick Karney and Ray Houle noted the role of shellfish in removing 
nutrients from the waters.  Rick has seen an estimate that 3,750 
actively growing oysters are able to remove one person's contribution.  
Shellfish production and harvest should be discussed in the final 
report. 
 
Whit Manter noted the impacts of barrier beach migration and the 
"shrinking" of the pond.  As the pond becomes smaller, it will be 
increasingly difficult to get the hydraulic head for a good opening. 
 
Francis Boyd reported that the water in Deep Bottom Cove has been brown, 
with all the rain, and asked why it is sometimes very weedy.  There was 
some discussion of circulation and its impacts on the weed crop.  He 
asked what is wrong with nitrogen and why it's bad to have elevated 
dissolved oxygen levels.  Miss Taylor explained some of the oxygen cycle 
and nutrient cycle, noting particularly that is only an excess of 
nitrogen that is a problem.  Rusty Walton added some comments on the 
impacts of excessive nitrogen.  There was also some discussion of the 
short-term and long-term impacts of a catastrophic anoxic event. 
 
Glenn Hearn would like to see the pond opened more often.  Miss Taylor 
and Mr. Houle explained about the hydraulic head needed to open the 
pond.  Miss Taylor talked about the potential to make each opening last 
longer, instead, through innovative techniques such as the dredging 
proposed by Edgartown. 
 
Lloyd Raleigh brought up the impacts of forest maturation on the 
nitrogen use by that habitat.  He pointed out that the younger, actively 
growing trees use more nitrogen than the fully grown trees. 
 
A number of members of town boards were present, and would like to meet 
with other town boards for further discussion, particularly of the 
growth planning issues.  Miss Taylor agreed to attend those meetings 
upon request. 
 





MEETING OF WEST TISBURY TOWN BOARDS 
WEST TISBURY TOWN HALL 

OCTOBER 24, 2000 
 

 Miss Taylor has been invited to attend a meeting of several town 
boards in West Tisbury to participate in a discussion of management 
planning.  Many members of town boards attended the June and August 
public sessions.  They wanted this opportunity to meet with their fellow 
board members. 



COMMENTS 
 
 Drafts of the report were circulated to DEP and to town boards and 
other agencies.  Written comments were received from Pamela Truesdale, 
DEP.  Oral comments were received from Gary Gonyea, DEP, and William 
Wilcox, MVC.  Those comments were appreciated and considered in editing 
the draft to produce this final report.  The comment letter is included 
here. 










