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I# GEHERAL 

A. Weather ccodltiqas: 

Fiscal year total precipitation (ifl.22") was much less than 
In 15T3 wh<m v» bad 55-93tt* Mean annual vater equivalent preclpl-
tation is ̂ l«5rt according to the Boston Weather Bureau Station 
(located 35 miles south). Annual snovfall locally was 27,75" in 
57 197^ caopareA with a zaeaa annual total of fvrther re­
flecting the drier conditions prevalent la 197^ No serious 
stomas occurred in F3f 197^, and the mean annual temperature of 
52,3° ms up significantly from the long-term annual atoan of 50.9° 
reported In Boston Weather Bureau records. This continued the 
generally mild trend seen In recent years. 

B. Hbhitat Conditions; 

1. Water: Despite less total precipitation over the year, water 
levels were adequate, followed typical seasonal patterns, and 
management objectives were met. Minor drawdown of South Pool 
and Stage Island Pool levels was accoaqOished as necessary. 
Pools were frosen in January and until February 2kth When they 
Opened up. 

2* Food and Covert Mixed growths of assorted emergent and aquatic 
plants developed in normal fashion. These included stands of 
pest plants such as phregmites, purple loosestrife and cat-
tall, along with desirable species. As water levels receded 
in late summer, marginal growths of panicum grass, wild millet 
and smartweed volunteered. 

All upland field units (86 acres In 5 fields) adjacent to the pools 
and marshes have been planted in a permanent grass mixture (Timothy, 
Viking Birdsfoot Trefoil and Empire Birdsfoot Trefoil) • Migrant 
Canadas arrived in early October and utilized the fields well in 
the fail and again early in the spring of It salt marsh 
areas were as productive as usual, Judging by waterfcml numbers 
and use patterns. 



COMPARATIVE* 

Annual Use Days 

For Three Key Species 

1969-19^ 

1969 

1970 

1971 

1972 

1973 

5-Yr. Average 

197^ 

Difference From Average 

Black Duck 

i,ta^oo 

1,118,875 

907,750 

789,600 

769,500 

999,^25 

1,012,500 

+ 13,075 

Canada Goose 

6̂2,010 

3^1,050 

iai,170 

h2r{yk6o 

559,500 

440,238 

608,400 

+ 168,162 

*Not precisely comparable due to use of different base units. 
(1973-74 are fiscal years; 1969-72 are calendar years.) 
However, for these purposes, the differences on an annual 
basis are not considered that crucial. 

Green-vinged Teal 

261,620 

232,700 

187,230 

184,020 

144,000 

201,914 

238,500 

+ 36,566 
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II. WILDLIFE 

A* Miggatocty Birds; 

1. Waterfowl: 

a. Caoada Geesei 

This species asde excellent use of the area vith 608,1*00 
use days in FI 197** compared with 557*500 use days in 
FY 1973 (+9£)* The increased goose use occurred chiefly 
in the January-June period, a reflection of the greater 
number overwintering due to mild winter conditions, 
coupled with heavier use of refuge salt marshes in the 
spring by this species. Peak population was 10,000 
geese in March of FY 197^ while the previous Noveafcer 
peak was 5,000 birds. Only 60 young geese in 16 broods 
were produced In the refuge pools and vicinity as cool, 
damp spring conditions reduced average brood size by 
chilling eggs. Total numbers of nesting pairs were also 
down slightly over that seen in recent years. 

b. Other Geese: 

Scattered snow goose use occurred over the year with 
3,150 total use days, and an April 1 peak of 200 birds 
noted. This was in contrast to 1973 when use was negli­
gible and is indicative of the pattern of occurrence by 
this species in this area. 

c. Black Ducks; 

In FY 197** black ducks increased locally with 1,012,500 
use days noted cooqpared to 769,500 in FY 1973- This 
was a 2l*$ increase over 1973 but since it was a local 
index occurring at a time of reported declines in overall 
population levels In this species, the increase nay be 
more apparent than real, peak numbers reached 12,000 in 
Decoaber (compared with a peak of 9,000 in 1973) end sub­
sequent use in the relatively mild January-June period 
was substantial, contributing to the increased use. Mi-
grations. Insofar as could be determined, appeared to be 
noraal as to timing, production of black ducks foUowed 
the low output pattern of recent years with 180 young 
raised to flight stage. 

d. Other Ducks: 

Green-wing teal use days in FY 197** climbed substantially 
over 1973 with 238,500 use days being noted. Total use 
days in 1973 were lib,000, thus there was a b0£ increase, 
peak numbers in 197b were 5,000 (compared with a peak of : 
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3,000 in 19T3) • Bulk of the increase took place in 
the October-December period and less so In the April-
June period, production vas loir with an estimted UO 
green-wing teal in 6 broods being raised to flight 
stage* 

Mallard use days were similar to past years, with 67,800 
in 197^ compared with 63,900 In 1973. Peak number in 
late October was 600. A total of 160 young were produced 
to flight stage as this species continued to use nest 
boxes and natural sites with fair consistency. 

Blue-wing teal use increased seme in 197^, going to 
80,700 use days from 5^,600 in 1973. Late September 
peak was 2,500 birds. An estimated IkO young blua-
vings were raised to flight stage. 

Gadwall continued to slowly increase, showing 25,200 use 
days in 197^ compared with 17,100 use days in 1973. They 
peaked at 200 and continued to steadily develop as a 
local nesting species with 120 young raised to flight 
stage. 

An estimated 20 pintail were also produced along with 
10 ruddy ducks. Interestingly, during the nesting season, 
several newly hatched duck broods were seen making long 
overland treks from the dunes to the fresh water impound­
ments along our main access road. A ditch along the road 
and upland edge would undoubtedly be much appreciated. 
Also of note in Ff 197^ was the fact that several shoveler 
pairs were seen in the area through the breeding season 
and, although we failed to confirm nesting with a brood 
sighting, we suspect they did nest. 

An experimental transplant of young wood duck ducklings 
to Induce the establishment of a nesting population on 
the refuge took place in FI 197^. See Section V. for details. 

Other visiting dabbling ducks nonoaUy expected la the lo­
cale were seen in 197^* These included widgeon which 
peaked in late September with 1,200) pintail with a peak of 
300 on September 30; shoveler with a November peak of 300; 
and wood ducks with a late June peak of 150. 

Diving ducks were seen infrequently as usual because of 
restricted fresh-water habitat and more attractive estu-
arine habitat in the Merrimack River several miles to the 
north. Observed on the refuge in FY 197^ with peak num­
bers were scaup (100), conmon goldeneye (250), bufflehead 
(300), ruddy (100), and old squaw (100), Host of these 
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birds are seen in the Plum island River and Sound area 
with sporadic use of the pools by certain of the species 
when pools were free of Ice. 

Mergansers, mainly hooded, and some red-breasted were 
seen in saall numbers in the tidal areas and less often 
in the pools. 

2. other Waterbirds: 

American coots occurred in moderate numbers in 19Jk. Total 
use was 36,300 use days coaqpared with 38,100 in 1973' The 
peak number was 1,000 in October and 80 were produced within 
the fresh-water pools. 

May 197U George W. Gavufcis, Jr. 

All other species typical of the area were seen at appropri­
ate times. These included coBKaon galliaules (7,200 use days) 
which produced an estimated 100 young; snowy egrets (which 
do not nest) which provided 12,000 use days and a September 
peak of 700; glossy ibis, with a peak of 60, and black-
crowned night herons which produced an estimated 150 young 
and provided 17,600 use days. 

Least bitterns, pied-billed grebes, sora and Virginia rails 
nested in the pools in small numbers. 



Walter Soroka 

3. ShoreMrds, Gulls and Terns 

Use "by shorebirds was generally similar to recent years based 
on scattered observations. Noteworthy was the appearance of 
50 Hudsonlan godwits in late August. 

June 19Jh Walter Soroka 

Stilt sandpiper feeding in salt pans near parking area 
#3 - a popular spot with local birders. 



6. 

Gulls vere also noted in species and numbers typical of 
the locale with Herring gulls prcdcsainating. 

Terns continued to he seen In numbers and kinds typical 
of recent years. Goaasaon terns vere most numerous with an 
estinated 100 young again produced in the nest hoxes and 
on islands and isuskrat houses scattered within the fresh­
water pools. Least terns continued at low ebb with an 
estinated 30 young produced at scattered points along the 
high beach. Even fewer piping plovers hatched in the 
saiae general area. A combination of human disturbance, 
an apparent trend toward a narrower and lower upper beach, 
periodic excessively high tides and skunk predatioo on eggs 
are all operating to reduce the nesting success of these 
species in our area. 

4. Doves vere noted almost on a year-round basis in small num­
bers. They peaked In early September at 600 and an esti­
mated kO young vera produced. 

B. Upland Game Birds: 

Ring-necked pheasant continued to concentrate in and around the 
pool system and grassland units. Interchange between the Plum 
Island portion of the refuge and mainland occurs as environmental 
conditions fluctuate. A total of 30 young vere raised and a 
peak of 100 birds occurred In late September. 

C. B:g Game Animals: 

A few white-tailed deer occur within the refuge. They freely 
interchange with the adjacent mainland in response to various 
factors including periods of heavy public use and changing en­
vironmental conditions. A peak of 8 animals was noted and 2 
fawns were known to have been produced. 

D. Pur Animals, Predators, Rodents and other Mammals: 

Muskrats have built up slightly in the pool units apparently in 
response to more favorable water conditions. The bulk of the 
animals are in the North Pool and stage Island Fool. 



7. 

Fall Muakrat Populations 

i?fo ipn. 1^2 197* 

Stage Island 700(lto) 500(100) *50(90) 250(50) 350(70) 

South Pod — — 1D(2) 10(2) 10(2) 

North Pod 700(1*0) 500(1*0) 500(100) 300(60) *00(60) 

1,1*00 1,000 960 560 860 

Figures In parenthesis represent number of houses. 

Population figures est lasted and based partially on 
house counts. 

various other nssnals and rodents vcre seen during the year, 
including a few red fox, striped skunks, voodchucks and short-
tailed weasels. Norway rats are found near Bubheadquarters and 
other buildings* 

Cottontail rabbits continued to be found in Moderate but increas­
ing numbers now that red fox are reduced as a result of nange. 
They are concentrated in brushy areas along the aain road and 
in and around the field areas. 

E, }.:avks. a^Ies, Owls and Crews: 

Most species were seen at nornal tines and in usual nuabers. 
Such species as the threatened Arctic Peregrine Falcon were 
rarely seen, however 2 were noted one day in October. Marsh 
hawks peaked at 15 in early September. American kestrels were 
seen in reduced numbers over recent years with a maxlnua of 6 
seen at one tine in April. Anerican rough-legged hawks were 
seldon seen in 197^ with a peak of only 2 noted in early 
February. 

(hie immature bald eagle was seen briefly over the refuge area 
at the beginning of November. 

Snowy owls were also seldom seen in Vjjh with a waxlwua of 3 
individuals noted on February 20. Also seen in I97U was a long-
eared owl, short-eared cwls, and a saw-whet owl. 
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F. Other Birds; 

A female yellow-headed hlacKbird was seen In May. The prolonged 
cool vet spring conditions in May also reduced insect population 
levels to the point where an unprecedented flight of scarlet 
tanagers landed at points in the Northeast, including the refuge, 
with up to 50+ seen looking weak and moping around on the ground 
looking for insects. They suffered considerable mortality along 
superhighways in the Northeast. 

May 197^ William R. Forward 

Our local martins were also subject to this same spell of vet 
weather and resultant shortage of Insect foods for a period of 
time which disrupted their nesting cycle. A raven (semi-tame) 
was picked up from the refuge beach following several reports of 
it in May. It was turned over to the Squam Lake Science Center 
in New Hampshire. 

Bank swallows continued to nest at Isolated points in the dunes 
and on Grape island. Tree swallows as well as martins nested In 
homes set up for them. Kingfishers were also summer residents 
and may nest in the banks on Grape Island. 

G. Fish; 

Surf fishing in FY was similar to recent past years, except 
for the fact we bad a solid run of blue fish on the North shore 
(reportedly for the first time In 60 years) which provided con-
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sidemble sport in the July-August period* These fish ran up to 
a reported 17 lbs* and many were taken from the surf while they 
ran terrified schools of herring out onto the beach. Striped 
bass and zaackerel fishing declined considerably while the blues 
were present and^ In fact, it never was what could be considered 
very good in l9Th. 

June X97h Wllllan R. Forward 

Many novice blue fishermen failed to use steel 
leaders resulting in an abnornally large number 
of plugs floating away and being found by gulls. 

Several hundred mosquito fish (Gambusia) were transplanted from 
Great swamp Rational wildlife Refuge in New jersey during June 
into several upland ponds* These fish appeared to adapt, thrive 
and overwinter successfully (aided by the mild winter conditions) 
and we are hopeful they will add a biological control factor to 
our mosquito control. 

The special susner fishing program for the crippled children from 
Camp sea Haven continued this year* It provided an enjoyable 
opportunity for many of the youngsters to catch the "scrappy" 
white perch which are found in the North Pool area. 

H* Reptiles: 

Eggs of amphibians such as the wood frog and green frog were col­
lected outside the refuge and placed in several of our pools and 
oarshes to augment limited natural populations and encourage their 
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Increase. The salt oar eh has thus far proved to he a significant 
harrier for aoart species In this group despite the suitable 
habitat. 

Several sightings of garter snakes, snapping turtles and, rarely, 
painted turtles occurred during the year. 

Dlseasei 

Sea clans renalned toxic froo Paxalytie Shellfish Poisoning during 
the year according to the Massachusetts Public Health Departaent. 

19^ George V. Gavutls, Jr. 

Red or pink water and green foaa associated with 
paralytic Shellfish Poisoning occurrence. 

III. REFUGE DEYELOPMIHT AND MAUSTENANCE 

Physical Developoent; 

1. Marsh and water: 

None. 

2. Roads and Trails; 

The refuge road was periodically graded and several loads of 
gravel were hauled to aaintain the road in a passable condition 
throughout aost of the period. The Youth Conservation Corps 
Caap enrollees placed wood chips on the Hellcat and Kettle Hole 
Nature Trails; the placing of the wood chips helped to delineate 
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the trail and encouraged the public to stay on the trail. 
Five more boardwalks were constructed and laid over the sand 
leading fron six parking lots to the beach front. This en­
courages beach users to stay on a single trail and should 
reduce dune erosion and daxaage to vegetation caused by people 
walking on many different trails, Three veils left from 
former camps on Grape island were filled in by the YCC cn-
rollees for safety reasons, A one-way spike treadle traffic 
control device (aanufacturer1 s product name - Traf-I-Trol) 
was installed at the north boundary in the exit lane of the 
refuge road. 

This enabled us to lock the entrance gate at night to prevent 
cars from entering and leave the exit gate open to allow 
people who had night fishing and camp permits or other legal 
authority and who had entered before the entrance was closed 
to remain in the refuge or exit over the one-way spikes at 
any time. This device has worked very satisfactorily and 
has reduced the need for late night patrol and manning the 
entrance gate during the closed hours. While quite a few 
people have figured ingenious methods to get over the spikes 
using aattresees, boards, etc., the great majority turn away 
and leave because they know they no longer can say they Just 
drove in, not noticing the "Closed" signs, as they bad in 
the past. One group of five oars which either didn't see 
or didn't believe the warning signs Bade it down the road 
several alias before their tires started going flat. They 
had enough spares to get to a gas station with a load of 
flats — sufficient punishment, occasional patrols and 
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stake-outs were made after the gate vas closed to monitor 
the effect of the spikes. It got to he popular duty. The 
funniest incident noted was vhen a car pulled up and the 
intellectual driver and occupants got out to look and put 
their heads together. They quickly jumped hack in, turned 
the car around, and proceeded to heck over the spikes. 

3. Fencing and Posting: 

The refuge boundary vas maintained during the period. Di­
rectional and informational signs were installed, taken down 
and maintained as seasons and conditions dictated. 

k. Buildings: 

All buildings located at Headquarters and the new comfort 
static were painted by the YCC enrollees. We purchased 
$1,200 worth of plexiglass to repair the north lighthouse 
located on Thacher1 s island (a satellite refuge). This 
lighthouse is a National Historic Site under Executive 
Order 11-598, and the Service has the responsibility to 
maintain it. Since we started to proceed with temporary re­
pair we have encountered many setbacks, such as attempting 
to get acceptable bids from contractors; the one price we 
received was over $3^000 which exceeded both our money and 
open market purchase authority. The Town of Rockport agreed 
to appropriate $3,000 in matching funds but neither they nor 
we (including the Regional Office or our Finance Division) 
knew how the Federal Government could spend the Town of Rock-
port's money. The top of the lighthouse was subsequently 
vandalized on two occasions, resulting in sevezal thousand 
dollars worth of additional damage. The one Improvement to 
the lighthouse was our temporary repair to and rehanging of 
the metal doors leading into the tower which now permits us 
to lock the building. In these times of Increasingly tight 
money nobody needs a Thacher1 s Island. 

5* Equipment: 

During the subject period we received two half-ton pickup 
trucks with power steering, power brakes and large eight-
cylinder engines. Our requisition to the Regional office 
was for simple six-cylinder engines but because gas guzzling 
eight-cylinders bad become a drag on the market, we had to 
agree to eight-cylinder engines, etc. in order to receive 
the vehicles when needed. Needless to say, it won't be any 
easier to meet the mandatory 25|^ reduction in fuel con­
sumption. 
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6. plantings: 

None. 

7. Collections and Receipts: 

Hone. 

8. Control of Vegetation; 

See Section V, 

9. Planned Burning; 

None. 

10. Fires; 

Three insignificant fires (grass and brush) occurred in or ad­
jacent to the public use areas and along the roadside, probably 
caused by carelessly discarded cigarettes. The total burned 
area was less than one acre. 

IV. RESOURCE MANAGEMENT 

A. Grazing; 

None. 

B. Haying: 

Cutting of salt imrsh hay increases shorebird, waterbird and 
vaterfowl use of marsh areas. One special use permit was issued 
for the harvest of 25 tons of salt hay. Fee |25.00. 

C. Fur Harvest: 

None. 

D. Timber Harvest; 

None. 

E. Comaercial Fishing: 

None. 



Ih. 

F. Other Uses: 

Receipts from the special use permits for rental of life-use 
buildings amounted to $1,312 *25« 

Three special use permits vere issued vithout charge to the 
Colonial Retriever Club for the purpose of conducting one three-
day retriever trial and two one-day field trials* 

V. FIELD BTraTIGATION OR APPLIED RESEARCH 

A. Waterfowl Banding: 

Eight hundred thirteen birds were banded in pre-season operations 
as our portion of the annual Atlantic Flyway banding program. The 
State quota was 500 black ducks; we trapped and banded 502 blacks, 
plus 238 mallards, and scattered other species using conventional 
wire traps with cracked com as bait. Included in the total birds 
banded were 33 Canada geese (not part of Flyway quotas and chiefly 
locals) to provide us with information on our local flock and to 
demonstrate techniques to the Youth Conservation Corps* The cost 
per bird to band 780 ducks was *50 each (not including extra assist­
ance given by other temporary employees and YCC members being given 
orientation), including costs for permanent personnel involved, ma­
terials and bait. The Refuge Manager (Trainee) did a good job in 
this program. 

B* Wood Duck Transplant: 

A total of H2 wood ducks (almost all locals) was transplanted from 
Great Swnnp National Wildlife Refuge in New Jersey, banded as ex­
perimental, and released prior to flight stage (a few, capable 
of early flight, had developing primaries which were pulled - to 
provide a temporary delay la flight achievement) on July 18, 1973 
in the North and Stage Island Pools. Nest boxes were placed in 
these release areas by the next spring's breeding season* We 
were hopeful that young female wood ducks, imprinted during pre-
flight and early flight periods to these specific ecological units, 
would return and perhaps be induced to nest in an area where wood 
duck production has never been known to occur. The pools are 
occasionally used by migrant wood ducks and regularly used by 
molting males and the cattail backwaters seem to provide excellent 
wood duck brood habitat, unfortunately, no wood ducks nested in 
the Impoundment the next spring but at least one female homed back 
to our area instead of its birthplace at Great Swamp* unfortunately, 
she decided to check out nesting possibilities in a chimney near 
the mainland portion of the refuge instead of the nest boxes in 
our pools and she was killed* We probably did not move enough 
birds and authorization could not be obtained for a follow-up 
attempt the next year. Also possible is that the breeding woodles 
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miss the tall timber and thus prefer to look on the aainland for 
nest sites* 

C. Dove Banding; 

Mourning dove banding vas moderately successful this year as we 
cooperated in an expanded program to sample the eastern population. 
Four hundred twenty-one doves were banded at a cost of .35 P«r 
dove. We continued to use the modified Khiffen type traps with 
wheat bait very effectively. 

D. Purple Loosestrife Control: 

Experiments in purple loosestrife control by use of approved 
chemicals continued this period in the North Pool for the third 
and probably final year. Dicamba was used in a ground appli­
cation at a rate of up to 3j}-Al/acre in water carrier with a back 
pack-mounted Solo mist blower during June-July and 8 acres were 
treated in the margin of the pool. This turned out to be an 
extremely difficult and time-consuming job, and based on an an­
alysis of results seen from treatments of previous years, the 
final effectiveness will probably be less than desired, previous­
ly treated areas showed a surprisingly strong regrcwth pattern 
in this plant species which has been discouraging and reflects 
its aggressiveness and the difficulty in controlling it by chemi­
cal means. 

The South Pool was reflooded once in late August with tidal water 
in our annual attempt at controlling purple loosestrife by salt­
water or biological methods. As usual, the bulk of all emergent 
vegetation including stands of purple loosestrife, particularly 
in the lower parts of the pool which were flooded longest, was 
killed back by the effects of the salt water. This control method 
seems to help but ve find that regrcwth subsequent years by small 
seedlings is usually sufficient to maintain viability of the 
purple loosestrife coaamunity on a long-term basis. We are now 
hoping to encourage research toward finding what, if any, natural 
controls keep the plant in check in its native Europe. 

E. Artificial Nesting Devices; 

All nesting structures (100) in the pools were checked and refur­
bished as necessary before the season, old wire cones were re­
placed with our standard wooden box which contains hay and has 
a slit down the front to permit ducklings to exit. As in the 
past, only one nesting check was made early in the season (5/^-18) 
to see what and how many birds attempted to use them. No standard 
nesting study data was developed because of disturbance factors. 
Use, particularly in the Stage Island Pool, continued at a 
relatively low rate. 
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North Pool 

Nest Devices 
Type and No. Avallehle 

Wooden Box 

Wooden Box 

Wooden Box 

^5 

10 

*5 

Use 
No. and Percent 

11 2k 

South Pool 

1 10 

r-tage Island Pool 

3 6 

Renarhs 

Eight nallards attempted 
nesting; 2 blacks and 1 
Canada goose 

1 mallard attempted nesting 

1 mallard, 1 black and 1 
Canada goose attempted 
nesting 

Total 100 15 15 

We are still hopeful these new boxes will be more productive than 
What we have had heretofore, once an adequate number of adult 
breeders become imprinted to them and assuming their survival and 
homing patterns are adequate. 

Due to the fact the Plum Island portion of the refuge Is separated 
from the mainland, large trees suitable for denning cure lacking, 
distemper has reduced overall raccoon numbers In this area, and 
possibly for other reasons as well, these maanals, a primary source 
of predation on artificial nesting devices in many areas, have not 
been a factor in use of our nesting devices thus far. No other 
majmals seem to have caused any predation. 

Two of our sole group of 5 purple martin houses at Subheadquarters 
were removed and k new ones were installed elsewhere, making a 
total of seven. New sites Included Lot 9, Cross-farm, Stage Island 
field and the north end of Plum Island at Headquarters. This was 
an attempt to spread out the colcoy located at Subheadquarters and, 
despite the damp spring conditions which cut into productivity, the 
effort was successful in part. Martins nested at three points, 
although the two new sites (Stage Island and Headquarters) were 
only used In minimal fashion. All of the houses were Investigated 
by young martins and we are hoping they will return to nest next 
year. 
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June 197h WiHaea R. Forward 

F. Netv^ral Areas: 

The Research natural Area of 150 acres was checked and signs were 
upgraded and replaced as needed around the area, significant en­
croachment was noted In the vicinity of parking Lot 7 near the 
northern boundary despite numerous closed area signs. Fencing 
and possibly phase-out of Lot 7 nay be necessary to adequately 
protect the natural character of this area. 

The 200-acre dunes section south of the Research natural Area 
was approved as a public Use Natural Area following submission 
last year. All 350 acres In both areas are called the Ludlow 
Griscom Dune Natural Area. 

G. Other: 

In response to the phase-out of MBnagement responsibility by the 
Division of Lew Enforcement and the new Fish and Wildlife Service 
program structure, Biologist Forward coordinated winter Trend 
Surveys In 197^ for the States of Vermont, Hew Hampshire and mine. 
The surveys were run by Federal and state cooperators with no sig­
nificant problems. The biologist also made contacts and coordi­
nated Woodcock and Dove surveys for the States of Vermont, New 
Hampshire and Massachusetts with 50 routes being successfully run 
by Federal, state and private cooperators. One of the Massachusetts 
routes was conducted by Biologist Forward in this cooperative pro­
gram. 
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vi. public mmoiis 

A. Hecreatlocal Uaem 

A total of 325,575 visits ware nade to the refuge this year com­
pared to 2hO,T20 the previous year. Peak use was in June with 
65,231 visits. In August 1573 visitor use increased almost four 
times over August 1972 with 49,700 and 10,000 visits respectively. 
August is our grecchead fly season which, along with the entrance 
fee charged in 1972, prdbahly discouraged aaay visitors. Elimi­
nating the fee in 1973 indicates that people would rather get 
bitten on the "hod" than in the wallet! The refuge was filled to 
capacity, forcing us to close the entrance gate, on 20 days out 
of the year. 

Three field trials wears held on the arefuge by the Colonial Re­
triever Field Trial Club. 

B. Refuge Visitors! 

Official refuge visitors included persons from patuxent, the 
Regional and Central Offices, ifessaohusetts Division of Fishearies 
and Oaae, Law Enforcement, Marine Fisheries, the Department of 
natural Resources, State and local police, Coast Gmard, and the 
Division of Law Enforcement. 

C. Refuge participation: 

1. newspapers - A total of 138 newspaper articles appeared in 
local newspapers covering arefuge activities. Public Use 
Specialist Bryan Robinson continued writing his weekly 
column, "The Wildlife Man," which was widely accepted by 
the public. 

2. conducted Tews - Refuge personnel led 9 groups on tours of 
tEiTre'fijge^ roacfa and tzails. Four of these groups weare con­
ducted by the Youth Conservation Corps enrollees. 

3* Talks - Two allde programs were given by arefuge personnel to 
a total of 105 people, and a career Day progamm was presented 
to 30 students at a local high school. 

At six different exhibits, a total of 126,500 visitors weare 
contacted. Included weare the Topsfield pair (112,500 visitors), 
national Hunting and Fishing Day (1,000) at lynn and Danvers 
Spoartmaen's Clubs, Hew England Aquarium (10,000), northern 
Essex Community College (3,000), and Essex Agricultural and 
Technical institute. 
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k. }<adio TV - Blevaa radio broftdoasta and four telovlslcm 
prograas wore presented* The refuge installed an infor­
mational radio station at the gate in April which was not 
operational until FT 1973 • 

5* Meekly a - Fourteen meetings were attended hy refuge per-
soonel during the report period* 

The aiwuml "Johnny Horizon" cleanup of Plum Island took place on 
Sunday> April 28th* A total of 250 people participated. Coop­
eration was received from way organizations^ Including the City 
of Hewtmryport, Teem of Hertmry, Boy Scouts of America, Girl 
Scouts of America, Plum island Surf casters, Massachusetts Beach 
Buggy Association, other interested groups and naoy private indi­
viduals* Thirty-five cubic yards (7 dwp truck loads) of trash 
were collected sad removed from the island* Refreshments were 
provided hy local people and public spirited orgsnizations. 

Approocinately 100 people attended a public hearing on the Parker 
River Wilderness Proposal on April 25* Mr. Redmond, Regional 
Solicitor for the Bepartmsnt of the interior conducted the hearing 
and Regional Director Richard £• Griffith presented a statement* 
Opposition to the proposal was strong from sportsmen's groups, the 
CoHBKXxwealth of Massachusetts Department of natural Resources, and 
the Division of Fish and Game, among others* The Giena Club, 
msaachusetts Audubon Society and a few individuals supported the 
proposal* The general tenor of opposition as outlined by the 
State was that "the Parker River Refuge does not fulfill the tra­
ditional concepts of a wilderness area, present masgemsnt pro­
grams under the Refuge Act have proved adequate from the stand­
point of habitat protection sad public utilization* In a highly 
urbanized state such as ours, public access with controlled limits 
is of prlasry importance *" There was also concern shout the refuge's 
ability to mset unforeseen future wnagement needs to protect wild­
life* 

On Msy 11 the annual spring teachers' workshop, under the Parker 
River Enviranmsntal Project (prep), took place In and around the 
Camp Sea Bzven area of the refuge* Two hundred teachers, engaged 
In field studies under the general heading "Introduction to the 
Seashore BnYironment*; participated in the program* Teachers are 
familiarized with the refuge and shown horn to come back and use 
it with their students. Refuge Msosger George Gavutis, Public Use 
Specialist Bryan Robinson and Conservation Education Coordinator 
Bill Wh&len, of the Regional office, welcomed the group and con­
tributed input to the progzoa* 
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INVITATION - PROGRAM 

In May, Plum Island is alive with wheeling 

gulls, nesting waterfowl, blossoming plants, 

fishermen, birders, and beach walkers. It's a 

pleasant and fascinating place, and fun to study 

the interesting ecosystems that make up this 

important barrier island. 

The hosts of PREP invite you to discover 

the "balance of nature" with our ecologist 

staff so that you may understand the relation­

ships which man frequently disturbs in his 

conversion and use of land. 

SUGGESTIONS 

Come dressed for hiking in the outdoors -

rain or shine. 

Bring your own lunch (we'll supply coffee 

and tonic), notebook, and pencil. Bring 

cameras, binoculars, and tape recorders if 

you wish. 

Park your car at the main parking lot (inside 

the main gate), lock it, and board one of the 

busses that will leave at 8:30 AM for our 

study area. 

Morning Session 

8:00 AM Busses leaveJrom the Main Parking 

Lot. 

9:00 AM WELCOME - W. Elliott Whalen, 

Conservation Education Coordinator, 

Bureau of Sports Fisheries and 

Wildlife. 
/ 

9:10 AM The Plum Island Story — a briefing 

by members of the Refuge staff on the 

history, geology, flora & fauna, land uses, 

and refuge programs. 

9:45 AM — Coffee Break 

10:00 AM — 12:00 Noon Field Work 

participants will be arranged into three 

groups, and will rotate from one unit to 

another as indicated below, in this way 

all participants can attend each study. 

10:00 - 11:00 AM 

Group A 

Life on the sandy shore - Sarah Robbins, 

Director of Education, Peabody Museum 

of Salem. 

Bring co-workers or friends with you -

there are many areas of interest that easily 

relates to our coastal environment. 

Group B 

Sand Dune Ecology — Robert Knights, 

Science Supervisor, Pentucket Regional 

High School, and Dave Ryan, Science 

Dept., Manchester High School. 

Open to the public without regard to race, 
color, or national origin. 

Group C 

Introduction to the Salt Marsh — Joseph 

Balsama, Science Supervisor, Swampscott 

Public Schools, and Harold Wiper, 

Science Dept., Newton High School. 



11:00/ AM - 12:00 Noon 

Group A 

Sand Duno Ecology - Knights and Ryan 

rq/p Grp6p B 

/ Introduction to Salt Marsh - Balsama 

/ and Wiper. 

Group C 

Life on the Sandy Shore — Bobbins 

12:00 Noon — 1;00_PM Lunch 

Coffee and tonic available at Sea Haven 

Lodge. 

AFTERNOON PROGRAM 

1:00 - 2:00 PM_ FIELD WORK 

Group A 

Introduction to the Salt Marsh - Balsama 

and Wiper. 

Group B 

Life on the Sandy Shore - Bobbins 

Group C 

Sand Dune Ecology — Knights and Ryan 

2:09 Interaction by Participants 

ideas, Experiences, Evaluation. 

2:20 PM Adjournment. 
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197̂  Edward s. Moses 

Refuge Biologist Forward discussing findings 
of teachers along transect during workshop. 

Teachers have attended the workshops since the inception of the 
program in 1971. These same teachers have returned with thousands 
of students, giving us a much greater return per hour invested 
than would have been realized if we had tried to conduct the 
tours ourselves. 

D* Hunting: 

1. The third and final year of a state-vide experimental zoned 
waterfowl season occurred in the fall of 1973* Parker River 
Refuge was situated in the coastal zone portion with a late 
duck season which coonenced November 16 and ran to December 25, 
The Canada goose season, in coatmst, was state-wide and split, 
starting October 20 and running to November 17, breaking until 
December 8 and then running to Januaiy 17, 1974. Basic bag 
limits were ̂  ducks (including not over 2 black ducks per day) 
and 3 Canada geese per hunter per day. 

As In the past, the public hunting program was held on Areas 
A, B and C under all appropriate Federal, State and local lavs 
and regulations. These included daily hunter limits, 29 shell 
limits per hunter per day, and requirements for written permits 
obtained through the mall prior to the date of the hunt for 
Opening Days, Saturdays and Holidays. 
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Regular Waterfowl Beftson ~ 1973 

Birds Per Hunter 

Hunters participating 

Birds Killed 

1,^5 

56? 

•39 

Hunter success vas only fair to poor this year again, be­
cause of the lateness of the season dates vhich did not give i 
hunters much chance at such early season favorites as green-
winged teal, vhich often provide a lot of early season hunt­
ing, end also due to the fact that persistent mild weather 
patterns most of the fall had a negative effect on bird aove-
ment and hunter success. 

Area "A" continued to be the most successful of the three 
public hunting areas. The October goose-only season, which 
caste in prior to the opening for conventional game ducks, 
left much to be desired from an enforcement standpoint, and 
should be avoided In the future if at all possible. It sub­
jects many protected species to gunning pressure. 

2. The Youth Waterfowlers' Training Program hunts were conducted 
for the 9th year in a special area set aside for this program. 

The 1973 (FY 197^) Youth Waterf owlers1 Training Session was 
held on September 30, 1973 «t the Danvers Fish and Game Club 
building. A total of 80 youths and 26 Instructors completed 
the progmm consisting of a broad array of waterfowl conser­
vation, management and historical subject matter. 

Three actual hunts were held on October 20, October 27, end 
November 3, 1973 with TO youths requiring 72k shots to re­
trieve 51 birds (all Canada geese) for an average of .73 
birds per hunter. This amounts to 1^ shots per bird and 10 
shots per hunter. Cripples reported lost were Ik, 

part of this year's program involved a coraparative field 
test of lead vs. steel shot. A box of soft steel or lead 
in #2 goose loads was provided to an equally divided sample 
of hunters. The bulk of the hunters did not know vhich 
kind they had. In essence, the steel shot worked out to 
be almost the same in terms of results as the lead shot. 
The size of the sample was, however, so small that actually 
no positive conclusions were possible. 
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E. Viol&tionB; 

Law enforcement activity during the fiscal year continued to "be 
heavy with; 

923 documented violations 

1U2 prosecutions 

31 official warnings - written 

12 official warnings - state (hunting) 

Host of the above violations were drug abuse, trespass, hunting, 
motor vehicle; speeding, unregistered/uninsured, driving to en­
danger, no license/registration, operating under the influence, 
illeeal parking; possession of dangerous weapons, disorderly 
conduct, minors in possession of alcohol and/or drugs, assault, 
and low flying aircraft. 

Of the lh2 cases prosecuted, 63 were far drugs, 32 were for tres­
pass, 2k were for illegal hunting, Ik were motor vehicle cases, 
2 were possession of dangerous weapons, 2 were for assault with 
dangerous weapons, 4 were for disorderly conduct, and 1 was for 
contributing to the delinquency of a minor. 

Visitor - au naturel - jogging on the beach be­
fore he was contacted. Despite the streaking 
craze, we had less nudism than ever - evidently 
due to the nude beach area at the Cape Cod 
national Seashore. 
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Convictions resulted In all the above except for three of the 
drug cases. Two low flying aircmft cases are pending with the 
Federal Aviation Agency. This does not include cases nade on 
the refuge by state and local police and other federal agencies. 

The overall number of cases was dcwn slightly from 1973 which 
is encouraging. This is the first year that we have begun to 
realize any degree of success in our enforcement activities. 
Host of the people contacted have indicated that they had heard 
that Parker River is no longer "the place to go to do their thing." 

Cooperation with other federal agencies involved; Immigration 
and Naturalization^ Alcohol, Tobacco and Firearms, Drug Enforce­
ment Agency, U. S. Coast Guard, Federal Aviation Agency. 

VII. OTHER ITEMS 

A. Satellite Refuges: 

The following areas are under the administration of Parker River 
National Wildlife Refuge and appropriate coraaents relating to 
each are given below; 

R&chel Carson National Wildlife Refuge, Maine 
Pond Island National Wildlife Refuge, Maine 
Thacher's island National Wildlife Refuge, Massachusetts 
Wapack National Wildlife Refuge, New Kampshire 
John Bay National Wildlife Refuge, New Hampshire 

As a result of travel restrictions, a spin-off of the energy 
shortage, and for other reasons, only minimal visits were made 
to these units in Tf 197^. 

1* HA.CHEL CARSON NATIONAL WILDLIFE REFUGE; 

Rachel Carson National Wildlife Refuge was established on 
December 6, 1966 with the acquisition of the first tract of 
15.5 acres on the Lower Wells unit in Wells, Maine. Pri­
marily established to preserve vital natural salt marsh 
habitat In southeast coastal Maine, the refuge will ulti­
mately consist of k,000 acres in 9 separate units, stretch­
ing for a distance of ̂ 5 miles from Kittery Point in the 
south to Portland, Maine in the north. Currently, 1,856 
acres have been acquired. 
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A Youth Cooservatioo Corps work crew spent several days in 
southeast coastal Maine in July going over boundaries at 
Brave Boat Harbor, Moody, Lower Veils, Upper Wells and 
Spunrink units guarding the recently surveyed boundary cor­
ners with sign posts (150 posts were used in all) • 

Waterfowl use days for the year totaled an esttaated 15^350, 
up sll^btly from FY 19?3,» 135,000. Major species were black 
ducks with 68,100 use days in 19Tk, green-winged teal with 
IB,600 use days, bufflehead with 17,100 use days and coraaon 
goldeneye with 1^,700 use days* Canada geese totaled 12,750 
use days in 17fk. Since visits to this refuge were few, those 
figures are estlnates and in future years should be refined 
in accuracy as aore time can be spent* 

Production of waterfowl was negligible in FY 197^ with 60 
blacks and 20 blue-winged teal estiaated as being raised to 
flight stage. 

Only scattered other wildlife data was estiaated for species 
which custooarily utilize the refuge and this infoawaticn was 
suboitted on appropriate refuge output reports. 

In January 197^ a dead tree causing a hazard was removed from 
an inholdlng at the spunrink Division of Rachel Carson per 
special request of an adjacent landowner. With acquisition 
and adjacent development continuing, neighbor problems can be 
expected to increase markedly. 

During March 197^, Biologist Forward spent several days in 
field recoonaiaance of Brave Boat Harbor, Moody and Lower 
Wells units in Initial preparation of biological assessments 
followed by office work necessary to facilitate completion of 
acquisition of all remaining tracts outstanding in these units. 

FORD ISLAKD HATIQHAL WILDLIFE HEFUaE: 

In July 197^, Manager George Gavutis, Manager Trainee Linda 
Kipp, and Biologist William Forward inspected the newly ac­
quired 10-acre pond island Rational Wildlife Refuge (surplus 
from Coast Guard which still maintains an automated light) 
located Just off Pophan Beach, Sagadahoc County, Maine with 
the aid of the U. S. Coast Guard from Bootbbey Harbor. The 
area was checked for gull and eider nesting, potential recre­
ational use, and refuge boundary signs were posted to proper­
ly nark the property. The island is a favorite local bass 
and blue fishing spat in the mouth of the Kennebec River but 
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surrounding waters are often treacherous. 

lyjk George W. Gavutis, Jr. 

Habitat typical of that found on Pond Island 
National Wildlife Refuge. 

THACHEH^S ISLAND NATIONAL WILDLIFE REFUGE: 

In July 197̂ , Manager George Qavutis, Manager Trainee Linda 
Kipp, and Biologist William Forward inspected the 22-acre 
portion of Tbacher's Island included in the Thacher's Island 
National Wildlife Refuge. This island Is located on the 
Atlantic Ocean just off Rockport, Massachusetts (Cape Ann) 
and was checked for general condition and sea bird nesting 
potential. The area was posted with standard refuge boundary 
signs to denote our ownership. The lighthouse (one of two 
on the island - the other is still functional and manned by 
the Coast Guard on the other half of the island), situated on 
the north end of the island, Is a National Historic Site. It 
was checked for general condition and much work (up to $12,000 
worth) will be required to restore the building. 

The twin lighthouse towers are on the official emblem and 
seal of the Town of Rockport on the nearby mainland. Refuge 
Foreman Thomas Stubbs met in April with selectmen of the 
Town of Rockport concerning proposed cooperative repairs 
to the lighthouse. 



WAPACK HATIQHAL WILDLIFE REFUGE 

Ho official visits were scheduled or occurred in FY 197^ 
to this refuge near Peterborough, Heir Hampshire In 
Hillsborough County. Established in 1972 with the dona­
tion of 850 acres from Lawrence K. Marshall, the area 
covers a rugged, unspoiled mountainous area comprising 
Ilorth pack Monadnock Mountain in its entirety, rising 
1,200 feet from the surrounding valley. According to 
our Realty Division, there are so many exceptions in the 
deed that management programs will be very limited. 

September 19Th William R. Forward 

Overview of Wapack National Wildlife Refuge 
looking North-Northeast from adjacent Miller 
State park - showing typical terrain. 

JOHN HAY NATIONAL WILDLIFE REFUGE: 

No visits were scheduled or occurred in FT 197^ to this 
refuge located on Lake Sunapee near Newbury, New Hampshire 
Established in 1972 with the donation of 164 acres from 
Mrs. Clarence L. Hay (who has life use), no visits or post 
ing of this area have occurred thus far. 
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Youth Conservation Corps: 

A ncm-resident Youth Conservation Corps camp was conducted in 
the summer of 1973 (FY 197^) at the Parker River National Wild­
life Refuge for the second successive year. As in the previous 
year, a total of 20 youths (50^ male, 50^ feaale, 15-18 years 
of age) were chosen for the program from nearby school districts 
and they comsuted daily* The camp ran eight weeks and the highly 
motivated youths led by a fine staff (Director, John Langan; 
Group Leaders; Alan Rallsback (EE) and Malcolm Fraser) per­
formed a considerable number of practical conservation-oriented 
work projects and covered a significant amount of environmental 
education. Listed below are some of the projects they worked 
on; 

a. Nature trail wood chipping 
b. Boundary posting at Parker River and Rachel Carson 

National Wildlife Refuges 
c. Built and placed additional beach access boardwalks 
d. Continued general debris removal 
e. Goose banding drive 
f * Duck and dove banding 
g. Added to refuge herbarium collection. 

The YCC enrollees also engaged in overnight camping and exchange 
programs to other stations, including Rachel Carson and Moosehorn 
Refuges In Maine. The overall effect of the program in 1973 
(FY 197*0 at Parker River National Wildlife Refuge was considered 
very beneficial and effective. 

picture of young green herons in Hellcat swamp 
nest taken by YCC member. 
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Camp Sea Haven: 

Camp sea Haven, originally established on the site of the 
former Coast Guard Station for those afflicted with Infantile 
paralysis, was founded in 19^7 by the late Daniel H. Harrington 
of Haverhill who was a polio victim himself, in 1970, due to 
the virtual elimination of polio, the camp was turned over to 
Cerebral Palsy of Greater Boston, and the purpose was broadened 
to provide camping and recreation for all handicapped people. 

Located midway on the refuged ocean front, facilities now In­
clude a salt water pool, a large recreation-dining hall, and 
individual cottages as well as a dormitory. The government 
grants a free 5-year renewable special use permit. The camp is 
open for an eight-week period from the end of June to the middle 
of August, with up to 100 persons at one time and a total of 
about 200 during the summer supervised by a resident staff. A 
gasoline generator provides electricity. 

The camp is shut down and boarded up most of the rest of the 
year except for our use during the annual spring teachers' work­
shop. vandalism is aggravated by the lack of a caretaker and 
the unfortunate location of our Parking Lot #10 which sends 
people through the compound year-round at all hours of the day 
and night. 

Personnel: 

Mrs. Catherine Welch, Refuge Clerk, retired effective December 31, 
1973 after 23 years of Federal service, A dinner party was held for 
her on November 30, 1973 at the Sportsmen's Lodge in Newburyport 
with many friends and former co-workers attending. She received 
several nice gifts and also was the recipient of a $150.00 Special 
Achievement award, she will be sorely missed and is currently 
helping us out occasionally (gratis) until a permanent qualified 
replacement is obtained. 
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NEVERMORE 

Early in the month of May Vjjk, ve received several reports of what 
birders felt (but couldn't quite believe) was a raven near Subhead-
quarters. 

A couple weeks later. Visitor Assistance and Safety Specialist 
Orover responded to a call on the beach that a large black bird 
was harassing visitors. The bird turned out to be a raven and he 
was busily flying from blanket to blanket, sauntering up to within 
a few feet of the puzzled occupants, fluffing his feathers, spread­
ing his wings and uttering a throaty squawk. The horrified onlookers 
would pronrptly vacate the area, leaving the raven to pilfer the goodies 
from the picnic basket in true yogi-Bear fashion tod check over the 
purses for trinkets and mementos before flying on to his next customer. 

At one point, he stopped to molest two topless bathing beauties - who 
just couldn't imagine why he repeatedly jumped up at them. Officer 
Orover, fashioning himself as somewhat of a bird behavior specialist, 
surmised that ravens probably are very fond of strawberries tod the 
bird must have thought he saw some. 

The bird met his Waterloo when he tried his heretofore successful 
routine on Officer Orover. When Orover failed to scurry for the 
dunes, the bird thoroughly tested out the strength of his new Justin 
boots, one of which was promptly placed on the bird's neck. The vo­
ciferous catterwalling that followed aroused visitors for miles up 
and down the beach as the bird, after being advised of Its rights, 
was evicted from the refuge. We had been wondering why that section 
of beach was receiving such light visitor use and, for a time, 
seriously considered recruiting a few of his ebony comrades for a 
new approach in visitor control. After all, we aren't blessed with 
poisonous snakes or alligators like other more fortunate refuges. 

The bird is now terrorizing certain portions of Kensington, New 
Hampshire. He glowers at those who dared to pluck his wing feathers 
just because he ate a few rows of freshly planted com and peas, and 
lopes around behind the neighborhood kids patiently waiting for his 
new feathers so he can return to the air for nevermore. 



RED TIDE 
View of a red tide; in circle is photomicrograph of Gymnodinium, one of common culprits U.S. Fish end Wildlife photo by Edward S. Moses 

Karen Steidinger photo (circle) 

N THE SUMMER OF 1971, I drove along 
Florida's lower west coast when it was wrapped 
in the death-dealing cloak of a peaked red tide. 
From Marco to St. Petersburg dead fish drifted 
ashore with each tide, and the kill was greatest 
from Venice to the mouth of Tampa Bay. In 
some spots there, the fish were piled in stenchy 
windrows. 

Signs of the red tide had first come in April, 
but those early reports of fishkills were spotty 
and alarmed no one. Week by week and then 
day by day the tally mounted. The slow buildup 
coincided with the end of an eight-month-long 
drought. As daily rains drenched the peninsula, 
lakes and streams began pouring their surplus 
waters into the Gulf, producing the mixture of 
salt and fresh water needed to trigger explosive 
growths of the red-tide organism. A red tide of 
major proportions was in the making, and by 
July it had formed in some places a mile-wide 
ribbon of brick-red water just offshore. 

On the beach near Sarasota a motel owner 
told me that he had buried thousands of dead 
fish every morning for a month. Every day he 
found a greater number until finally he had to 
hire help to get the chore done. When I was 
there, he was doing a lot of the digging himself; 
he had plenty of time, because there were no 
guests in his motel. 

In places where no one felt personally obliged 

What is this lethal organism that ravages 

our coasts, and what can be done about it? 

By GEORGE S. FICHTER 

This big jewfish succumbed to Florida's red tide in summer of 1971 
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Riddle of The RED TIDE continued 

Biologist Bill Forward examines 
a duck poisoned by red tide 

to clean up the shore, 
the odor of rotting 
fish was almost intol­
erable. Public-health 
officials pitched in to 
help collect and bury 
the decomposing car­
casses before they 
could play host to 
hordes of breeding 
flies and become still 
another kind of health 
hazard. 

People who lived 
squarely in the paths 
of red-tide streaks 

registered another complaint: an irritating gas that 
rose from the reddened waters and swept inland with 
the salt spray made their eyes puffy and gave them 
scratchy throats that brought on coughing and choking 
spells. 

The day I got to St. Petersburg, city cleanup crews 
had hauled away or bulldozed under the sand about 100 
tons of fish, a costly operation that had been repeated 
every day for more than a week. Officials were worried 
about the expense; they had no item labeled "red tide" 
in their budgets. Workers were weary of the seeming­
ly unending job. Businesses depending on the tourist 
trade were suffering badly. 

In the early days of the outbreak south of St. Peters­
burg, only a few gamefish were found floating belly-up 
in the bays and on the beaches. But the fish I saw were 
the kind to send sportfishermen into delirium. There 
were weakfish (seatrout), jewfish, tarpon, snook, red-
fish, and dolphin—and some of them were genuine 
tackle-busters. One jewfish was estimated at close to 
300 pounds. 

Tourist fishermen took one look at the sad sight and 
promptly packed up and headed across the state to 
waters not ravaged by a red tide. The few fishermen 
who stayed around, however, got phenomenal fishing 

right at the peak of the tide, and many of the fish 
caught were large. The catches of tarpon, snook, and 
redfish hit the top mark of the year. Reasons for this 
strange turn of events are purely speculative, but one 
seemingly logical explanation is that small fish were 
the first to succumb to the tide and that the remaining 
large fish were left ravenous because of the scarcity of 
prey. 

But in most areas, the number of fishermen was defi­
nitely at a minimum. I saw baitshops with CLOSED 
signs nailed over their doors, and others where the 
owners were stubbornly staying open even though they 
had no customers. Commercial fishermen either folded 
their nets for the 1971 season or, like sportfishermen, 
set out to find new fishing waters. 

Exactly what causes the red tide? Florida's death-
dealing discolorations are caused by a near-saturation 
abundance of a particular one-celled free-swimming 
alga called Gymnodinium breve. 

I held up to the light a quart jar in which a biologist 
estimated were probably 30-million Gymnodinium al­
gae. Each was too small to see with the naked eye, 
and—most unusual—the water looked clear. I could 
nevertheless detect a slow, swirling motion to the water, 
and it felt slick and sticky, almost viscous. 

Under a microscope, the individual cells could be seen 
swimming. Their movement was looping and fluttering, 
much like the motion of falling leaves. Most astonish­
ing, they were yellowish-green rather than red. The 
Gulf waters look muddy-red because of the reflection 
and refraction of sunlight by the countless billions of 
cells in the great masses when there are population ex­
plosions. 

I asked Karen Steidinger, marine biologist with 
Florida's Department of Natural Resources, whether 
the concentration out in the Gulf was as great as in the 
jar I held. 

"In some places, yes," she told me, "but generally it 
is less. It takes only about two-hundred-fifty-thou­
sand per quart to be killing." 

"What exactly kills the fish ?" I asked. 

A cleanup crew labors to remove thousands of dead fish, victims of red tide, that were washed into a bayou at St. Petersburg 



Right, red tide's deadly legacy: poisoned fish 
rot amid strands of seagrass on a Sarasota County 

beach—common sight in '71 outbreak. Below, 
biologist collects a water sample from a red tide 

"Poison," she replied. "Back in the eighteen-
hundreds these outbreaks were not called red 
tides. They were referred to as 'poison waters' 
—a very apt name. Each Gymnodinium breve 
produces a minute amount of a toxin that, in its 
effect, is much like the venom of cobras and re­
lated snakes. This poison attacks the nervous 
system of the victims. Death comes either be­
cause the heart stops beating or because the re­
spiratory system ceases to function, causing 
death by suffocation." 

A fish poisoned by the red tide loses control 
)f its ability to guide itself. It swims crazily, 
twisting and turning. Then it rolls onto its side 
and is dead. The death is swift and dramatically 
violent. One researcher reported that the toxin 
has a potency about 10 times greater than that 
of strychnine. 

Dangerous to man? So far no human deaths 
have been attributed to the red tide, but there 
have been symptoms indicating that dosages 
lethal to human beings (continued on page 199) 

Some of the ducks and gulls killed in Massachusetts 
by Gonyaulax explosion during September 1972 



Bandit 
BEARS 

of Kashmir 
Wiry ponies carry us up rocky slopes toward cloud line for our second hunt 

Hadji Butt sprinkles flower petals on Jeanne to celebrate first bear kill 

After a hard day's hunting, Jeanne takes relaxing shikara ride on Dal Lake 

Two Himalayan black-bear cubs scamper up 
a slope. Moments later, I spotted huge trophy 



Lew Craig, Fred Morris, and Donald B. 
Brunn. 

Brunn, from Big Bend, Wis., put into 
the finals three of the five dogs he han­
dled, a signal accomplishment. One of 
them was F.T.C. Easter's Martini, owned 
by Mrs. Dora Hanks, West Covina, Calif. 
Martini had to rank as one of the pre­
trial favorites, having compiled the high­
est point total of any Springer in trial 
competition during the year. 

Brunn also had reason to be proud of 
his son Dean, an amateur who handled 
his own dog, Dondea's Samson, through 
six of the seven series. 

Lorenz and Chick are the only active 
handlers who have won four champion­
ships, and each has done it with three 
dogs. Lorenz's double winner was Gwib-
ernant Ganol, and Chick's was Stain-
drop Breckonhill Chip. 

Steve Studnicki, now retired, also won 
four times, twice with Micklewood Scud. 
MacQueen has won the title three times, 
twice with Ludlovian Bruce of Greenfair, 
as has now-retired Cliff Wallace, twice 
with Saighton's Sizzler.—David Michael 
Duffey. 

RIDDLE OF RED TIDE 
(continued from page 71) 

probably are possible. In 1962, people 
in Sarasota who ate oysters infested 
with Gymnodinium became nauseated 
and suffered severe abdominal pains. As 
a precaution, taking shellfish for human 
consumption is now prohibited when the 
red-tide organisms are abundant in the 
water. Biologists working with the red 
tide treat it with respect and caution, 
not only because of the Sarasota inci­
dent but also because of other docu­
mented evidence of various kinds of al­
gal poisonings in both fresh and salt 
waters. 

Perhaps the best known of these is 
mussel poisoning, a dangerous illness 
that crops up occasionally along the 
Pacific Coast from Mexico to Alaska. 
The cause is a virulent toxin from a 
one-celled plant called Gonyaulax, close­
ly related to Gymnodinium. The odor­
less and tasteless toxin is one of the 

huost potent poisons known—reportedly 
160,000 times more toxic than an equiva­
lent amount of cocaine. Its effect Is 
compared to that of the deadly curare. 
Those who eat the infected shellfish 
show signs almost immediately of short-
circuited nervous systems. Their sense 
of direction and equilibrium is dis­
rupted in the same way that fish are 
affected by the red tide. Human deaths 
have occurred as a result of eating as 
few as six clams. 

When there is evidence of Gonyaulax 
organisms in lethal numbers, coastal 
areas are posted to warn people not to 
eat shellfish. Warnings are also carried 
in newspapers and other media, with 
maps showing the specific areas where 
clam digging is prohibited. Sometimes 
the beaches are patrolled as a further 
precaution. 

Outbreaks of Gonyaulax in killing 
quantities also occur from time to time 
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GERMAN SHORTHAIRED POINTERS 
Puppies 
Started Dogs 
Stud Service 

Kerlacre Kennels 
Dean Kerl Owner 

Box 176 
Sioux City 

Iowa 51102 

712-255-6747 FT. CM. AKC-FDSB 
Terry Krommenhoek, Trainer of Field Trial & Gun Dogs 

Rt. 3 Sioux City, Iowa 51103 712-25S-G747 

Lift out dog droppings 
easily. "Combing Action" 
does it. Length 28". Hdwd. 
Handle; Guaranteed. 
Send $3.95; Postpaid to: E-Z SC00P\ - ^ 
Nel-Rich Products Inc., Box 23176 > ^ „ . .. 
Dept-O.Richfield, Minn. 55423. \ Pat- No-

AUSTRAL DOG BOOTS 

$6.00 
The established time-tested desigrn 
used by Australian worklne: doers. 
Protect your doe: 
fully! Soft sueded 
hide. Kaneraroo laces. 
Adjustable to all 
sizes. Set of four m .Post Paid 

Add SOt for First Class Delivery 
Satisfaction Guaranteed 

Send for our uniQue catalog! 

AUSTRAL ENTERPRISES 
P.O. Box 70190, Seattle, Wash. 98107 

G A M E  B R E E D I N G  

SEBB 
FULLY AUTOMATIC Including egg 
turning. Humidity and heat regulated. 
For Quail, Pheasant, Chicken, Duck, 

Goose and other eggs. COMPLETE 
GAME BIRD EQUIPMENT CATA­
LOG. Sanitary cages. No-waste 
feeders, etc. 

WE ARE ORIGINATORS OF 

PHARAOH D1 QUAIL 
WORLD'S LARGEST QUAIL. Fast 

^ree year around layers. Quick 
Catalogs _ growing profit makers. Orig­

inators also of Tuxedo, 
Manchurian Golden, Brit­

ish Black and English White 
quails. Get the facts today. 

Write MARSH FARMS 
14226 BROOKHURST ST. 

GARDEN GROVE, CALIF. 92648 

Equipped with fans and automatic 
heat. Eggs turned from outside. 
Includes thermometer. 

50 EGG INCUBATOR-50 EGGS FREE - J36.95 
25 EGG INCUBATOR-25 EGGS FREE - J29.95 
100 EGG INCUBATOR-100EGGS FREE -J62.50 

that it can also be used with larfrer eggs such as chukar, pheas­
ant. bantams, etc. This model Is available for $52.60 without 
eggs. Send $2.00 for a copy of our book entitled - "Raise Bob-
whites for Profit" 

JAMfS IANDRUM P.  0 .  Box 117 Ba ldwyn.  Mis t  38824 

Color Poultry Book $2.50 950 Picture Pet Hobby Supply Catalog 500 
'Everything—You Name It" Pheasants, Peacocks^Parrots, Monkeys, Bantams 

WOOD 
DUCKS 

$25.00 pair. Pret-
tlest of wild water 
fowl. Blue Winged 

^ Teal, Red Heads, 
Canadian Honkers, 

others. BOOKS: Ornamental 
Waterfowl $6.95; Ducks. 
Geese. Swans of North Amer­
ica $7.95. Bulletins $1.25 
each; Canadian Honkers; 
Wood Ducks. Peacocks. 

3 Pair Beginners 
Delight Pigeons 

$12.95 
Includes Fan-
tails. 2 other 
pairs. Color 
Pigeon Book 
$1.25; Mak- ries. Parakeets 
ing Pigeons flHr q inihcr Wolf 
Pav $5.95. 'fP Cross Puppies 

MAKE YOUR OWN CAGES 
2500 Cage Clamps S6.75 Prepaid 

2500 Cage Clamps $6.00 Prepaid 

Pet Raccoon Kittens 00 
i De-Scented Skunk Kittens 
nKntertaining—both can he house bro-
2kcn. Shipped via Air Express—extra. 

Raccoon Book $1.25; Skunk Book 
$1.25; World of the Raccoon $6.95; 
Raccoon are the Brightest People 
$6.95 . . . most educational! 

Stromberg's Chicks, Hobbies & Pets Unlimited 

RAREST EXOTIC 
BREEDS including 
Araucanas-lay Easter 
color eggs, German 
Silver Spitzhaubens— 
hatching eggs, chicks, 
adult stock. Bantam 
Book $3.00; Ban-
lams for Everyone 
$5.95; Pheasant 
Breeding $5.95. 

SCHOOL OBSERVATION 
INCUBATOR $25.95 

Automatic Ther-| 
most at with ther­
mometer, 70 ca­
pacity. 100 ban­
tam, pheasant, 
40 duck eggs. 
Shipping extra-
Air Mall $.1 00. 
Make Yourself 
Incubator Kit 
$9.P5: Hygrom­

eter $3.50; 
Thermometer 
$2.75. 

RABBITS 
Checkered 

Giants, Ma­
hogany Hava-

nas. New Zea­
land Reds, Gold­

en Pal aminos. 
Midget Polish. 

others. 

PIGEONS • GUINEAS 

QUAIL - PARTRIDGE 

BANDS • NESTS 

M E D I C A T I O N S  

CAGES - TRAPS 

P E T  B O O K S  

RARE FANCY POULTRY 

SPECIALIZED EQUIPMENT 

BABY CHICKS - EGGS 

DUCKLINGS GOSLINGS 

Fort Dodge 39, Iowa 50501 

I L ' J  JM J  1 ! I . I  L - l  
COMPLETE KIT has two mated pairs of sea horses, including ONE PREG­
NANT MALE, who will give birth to as many as 25 babies. See this miniature 
miracle. Included are seashells, coral and silica sand for decoration, a sea horse 
tree, marine salt, food and instructions. Order today and receive FREE, a live 
Marine Snail as a special bonus! Above Kit with Custom Aquarium $3.98 
LARGE DELUXE AQUARIUM WITH 5 MATED PAIRS OF SEA HORSES 
INCLUDING TWO PREGNANT MALES (OVER 50 SEA HORSES) «7 OR 
Sea Horses. Dept. OL373 Box 2096, Coral Gables, Fla. 33134 ^ 

"HOW TO BRING THEM IN! 
The best way to insure top-notch waterfowl shoot ing is  to plant PERMANENT, LEGAL, NATUR 

FEEDING AREAS. You can plant our Giant Wi ld Rice.  Sago Pond Plant.  Wi ld Celery,  Mi l let ,  etc.  
We of fer  over 40 di f ferent var iet ies of  natural  p lants for a l l  growing condi t ions.  Northern & Southern 

grown, adapted to a l l  local i t ies.  We also of fer  you Fish Culture Plants for  Wi ld l i fe Ponds. 
^  ATTRACT & HOLD UPLAND GAME BIRDS .  .  .  Plant our Special  Upland Game Seed Mixes. 

Holds the birds in natural  cover p lots,  and of fers them food dur ing the year.  SEND $1.00 for 
Interest ing.  Descr ipt ive,  I l lustrated Li terature.  Also,  descr ibe your hunt ing area, and receive 

^FREE professional  p lant ing advice that wi l l  get  you the best resul ts.  The Time to Act is  NOW? 

>£ja John J. Lemberger - Natural ist - Wildl i fe Consulta 
> ca3 P. 0. BOX 399-L. OSHKOSH. .WISCONSIN 54901 

29 LIVE PET SEAHORSES $1.98 
When yovi order two mated pairs of seahorses, including ONE PREGNANT 
MALE, who will give birth up to 25 cute babies (FREE kit with seashells, 
coral, seahorse tree, food, instructions) and amusing sea-snail, ALL for SI.98 
PPD. SPECIAL OFFER; Deluxe TV Aquarium with 5 mated pairs of sea­
horses including 2 pregnant males (over 50 seahorses including babies and same 
FREE kit) an S8.00 value NOW S3.98 PPD. LIVE DELIVERY GUARAN­
TEED.  FREE Pr ice  l i s t  of  200  Exot ic  F ish .  AQUALAND, Dept .  OL-39S.  
P .O.  Box 130,  Shenandoah Sta . ,  Miami ,  F lor ida  33145 



AQUARIUM AND 2 LIVE PET 
SEAHORSES $3.49 
Order a complete stable 
and two fresh selected sea­
horses. CRYSTAL CLEAR 
LEAK PROOF GOBLET 
STYLE AQUARIUM our 
CATALOG. COLORED 
SAND, SEA SHELL, SEA­
HORSE HITCHING POST. 
SEAHORSE FOOD, and 
simple INSTRUCTIONS to 
raise these fascinating and 
exotic creatures from the 
sea. To complete the aquari­
um you will receive by Air 
Mail a live female and a pregnant male seahorse 
which will give birth to many live (colts) babies. 
The complete stable only $3.49 Post Paid U.S.A 

LIVE DELIVERY GUARANTEED 
Sorry no C.O.D., we pay postage 
F. F. MARINE LIFE (Since 1960) 

P.O. Box 23158-OL-3 Ft. Lauderdale, Fla. 33307 

PETS PETS 
Pen raised baby Raccoons, Foxes, 
Skunks, Wolves and all other types 
of pets. Hawks, Falcons, Owls for 
hunting. Books, traps, cages, 
Reptiles. Send $1.00 now for com­
plete list. Sent postpaid. 

Grove Pet Ranch, Box 4487-93 
Miami Lakes, Fla. 33014—Tel. 305 887-9046 

-ARAUCANA CHICKENS 
Lay Colored Easter Eggs 

Blue, Olive, Green, Pink and other colors. 
Authorities claim more nutrition and less 
cholesterol. Choose from 35 varieties of Rare 
and Fancy breeds — Bantams and new exotic 
breeds first time offered. Also all popular 
laying breeds. Safe shipment guaranteed all 
SO states. Send 50* for Color Picture Catalog 

MARTI POULTRY FARM 
Box 23 Windsor, Missouri 65360 

FINGERLINGS SHIPPED 
by air anywhere USA. 

"Stock Your Own Trout 
Now!" WILD GAME 
BIRDS. Jumbo Pheas­
ants, Merriam Wild Tur­
keys. Canadian Honkers. 

Earn $500 a month, free details. 
JUMPING RAINBOW RANCH 

P. O. Box 848-01. Phone i406l 222-20J9 

JUMP/M 
RA/NBOW 

TROUT 

24 EGG INCUBATOR 
Most Complete Lew Cost Machine. 

Eggs turned from outside. 
Automatic heat control. 
Adaptable to any egg; 
quail, chukar, pheasant, 
chicken, turkey, etc. 
$21.95 by PREPAID AIR 

with 24 quail eggs. 
ULYS BOWDOIN & CO. 

Rt. 2, Box 723 
Tallahassee. Fla. 32301 

ARAUCANAS 
Chickens that Lay Easter Eggs 
Egg shells are Blue, Pink, Green, 
and/or Olive drab. Their eggs are 
low in cholesterol and have 10% 
more nutrition value than ordinary 
eggs. Send 50 today for our big 
picture catalog showing 17 Rare 
and Fancy breeds along with 22 
outstanding laying breeds. 

GRAIN BELT HATCHERY 
. Box 125-AB, Windsor. Mo. 6S360 

Make money raising furbearers, game birds, lab test animals, 
food animals, poultry, pets, fish, horses, pigeons. Exciting, 
worthwhile outdoor living. Send 2bi for illustrated booklet 
filled with details of how to get started in these i 

ANIMALS, DEPT. BB, BEWDLEY, ONT., CANADA 

WILD GAME BIRDS 
PHEASANT, QUAIL. CHUKAR, 

WILD TURKEY 
Kansas' largest supply eggs, 
chicks, adults. Send 15* for price 
list. Outstanding NEW book on 
Care and Raising Game Birds and 
Guidelines to Shooting Preserve 
Management $1.00. 
SUN SPORTSMAN SUPPLY, INC. 
4X3 Woodlawn. SaPna Kansas 67401 

AC 913. 827-9661 

R A I S E  Q U A I L  
FOR PLEASURE AND PROFIT 

"PRODUCE AND SELL" telli 
how to produce Bobwhite Quail 
and where to sell them. 
"SPORTSMEN & GAME BREEDERS 
CATALOGUE"—complete line of 
low cost quail breeding equip­
ment—price of quail and eggs. 

Send 254 for Two Bookleti 
G.Q.F. MFG. CO. 

DEPT. O 
BOX8152,SAVANNAH,GA.31402 

on the Atlantic coast to as far north as 
Nova Scotia. The most recent was in 
September 1972. First detected off Cape 
Ann, Massachusetts, about the middle 
of September, the bloom soon contami­
nated coastal waters from Cape Cod to 
Maine, spreading over 250 miles. 

As in the case of Gymnodinium, the 
Gonyaulax organism is always present 
in offshore waters, but usually in limited 

1 numbers. In the cold Atlantic, it is un­
usual for conditions to be "just right" 
to generate a population explosion. No 
one knows, in fact, precisely what com­
bination of environmental factors it is 
that triggers the outbreak, and specu­
lation runs the same sort of gamut as 
for Gymnodinium in Florida. 

Prior to last September's bloom along 
the Northeast Coast, rains had been 

heavy in the region, diluting to a degree 
the salinity of the offshore waters. Cou­
pled with this condition was uncommon­
ly warm weather that raised the water 
temperature above normal. Only one 
other factor is known to be needed for 
a rampant growth of the organisms; 
nutrients. These may have come from 
the stirring up of sediment by wind-
churned waves. Some observers suggest 
that these sediments have become much 
enriched by pollution from communities 
along the coast, and it was pointed out 
also that a dredging operation near the 
point of the initial outbreak may have 
aggravated the condition. 

Sampled clams in a restaurant showed 
a concentration of about 9,000 micro­
grams of toxin per 100 grams of meat. 
In some areas, the toxicity level in clams 
and mussels exceeded the upper limits 
of the measuring devices. To be safe for 
eating, the shellfish should have a con­
centration of less than 80 micrograms 
of toxin per 100 grams of meat. Author­
ities became genuinely worried because 
fatalities in the past have been as high 
as 20 percent of those afflicted. 

Fortunately, no one died in the Sep­
tember outbreak, though about 35 peo­
ple were hospitalized, mostly in Massa­
chusetts; several had to be placed in 
iron lungs. If a victim survives the first 
24 hours, he will probably live, but so 
far there are no known antidotes for the 
poison, and it is not destroyed by cook­
ing. 

As soon as the outbreak was detected, 
state authorities placed a ban on the 
harvesting and sale of shellfish all along 
the New England coast. The economic 
effect was devastating, the loss calcu­
lated at several million dollars per week. 
Though the ban was specifically on oys­
ters, scallops, clams, and mussels—the 
filter-feeding shellfish—the sale of lob­
sters and fish in restaurants and retail 
markets also dropped. 

Concern mounted for seabirds and 
waterfowl. In the area of heaviest con­
centration of Gonyaulax, dead gulls and 
then hundreds of ducks were discovered. 
Authorities considered closing the 1972 
hunting season. They also became wor­
ried about the welfare of eagles and 
other predator birds that might get con­
centrated dosages of the toxin as a re­
sult of biological magnification. 

The alarm eased when the outbreak 

subsided in early October, with no signs 
of bloom anywhere along the coast. 
Officials remained watchful, howevui-, 
because a cyclic recurrence is not un­
usual. 

In November 1972 a surprising out­
break of a Gymnodinium tide occurred 
in Florida. It was surprising because it 
came late in the season and also because 
red tides are rare on Florida's east coast, 
where the water is generally too cold 
and deep for the organisms to be gener­
ated in epidemic numbers. From Miami 
to Palm Beach, people complained of a 
stinging gas coming in from the At­
lantic. A few dead fish drifted to shore. 
At one point it was feared that currents 
might sweep some of the offshore bloom 
southward and then up the Florida west 
coast, where the warmer shallower wa­
ters provide much more favorable con­
ditions for the rampant growth of the 
organism. 

Biologists all along the coast took 
samples from the water every few hours. 
Then, almost as suddenly as it had ap­
peared, the freakish outbreak vanished, 
perhaps destroyed by the season's first 
cold spell. 

Shellfish provide one of the biologists' 
best checks for discovering the presence 
of red-tide organisms. Shellfish cannot 
move quickly from one area to another; 
oysters, in fact, are attached to their 
beds and cannot escape. Like other mol-
lusks, they breathe and get their food 
by drawing currents of water through 
their shells. The current eventually 
passes out of the shell, but solid parti­
cles, such as the tiny cells of Gonyaulax 
or Gymnodinium, are caught and re­
tained in the gill filaments. In time they 
move along the food channel into the 
animal's gut. Before long, the shellfish 
becomes a lethal capsule. 

Public-health officials periodically in­
spect shellfish beds to determine wheth­
er they are toxic. If they discover many 
dead mollusks, they examine them care­
fully to determine whether a buildup of 
toxic organisms might have been re­
sponsible. 

Well-documented reports of red tides 
on Florida's west coast go back to 

1844, and outbreaks occurred every few 
years up to 1932. Then came an unex-
plainable 14-year absence of red tides— 
or at least there were no reports. The 
comeback, during the 1946-47 season, 
was devastating. Fish littered the 
shores at about 100 pounds per linear 
foot from Boca Grande Pass southward 
to Cape Romano. Officials estimated the 
total kill at about 200-million pounds. 

During the 1950's, red tides occurred 
several times. In one marathon out­
break, the reports of kills continued for 
more than 18 months. Another exten­
sive kill came in 1963. 

Colored tides are fairly common in 
many parts of the world. Great masses 
of some kinds of shrimp can give the sea 
a reddish cast, as will some jellyfish, sea 
anemones, and countless kinds of tiny 
one-celled plants. Off southern Califor­
nia the ocean sometimes turns a deep 
purplish-red and is then called the Pur­
ple Sea. The Baltic Sea is called the Sea 
of Blood when it becomes crimson from 
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m 
FREE BEAUTIFUL PICTURED 
BROCHURE. 
DUCKLINGS. GOSLINGS, GUINEAS, 
PEAFOWL. 
Rare and Standard Varieties of 
BABY CHICKS. 
Safe Delivery Anywhere. Hatching 
NOW! U.S. approved. U.S. Pullorum— 

Typhoid CLEAN. Prepaid Prices on America's Finest 
Poultry, regardless of where you live. Write today 
for our Beautiful Brochure and you will have it by 
Return Mail! 

CHICK COUNTRY HATCHERY 
Dept. OL-1 WEWOKA, OKLAHOMA 74884 

ISE RABBITS 
Full Tim# Business Or Well Paid Hobby 

Thousands of Raisers Needed to Meet the 
Tremendous Demand forMEAT—FUR-
LABORATORY-BREEDING STOCK. 

Know the Facts 

of  Breeders  who want  to  tee  rou ttart rigMt 
AMERICAN RABBIT ASS'N.  INC.  

72  ARBA Bu i ld ing ,  B looming ton ,  I l l i no is  61701 

$ INCOME CAN BE FUN $ 
RAISE PHAROAH QUAIL; 
Pheasant, Chukar, Jumbo Bobwhite 
Eggs Available. Reasonable Prices. 
Line Bred For Size And Quality. 

Send $1.00 For Illustrated Infor­
mation (includes price list). 

RHYMES PHEASANT & QUAIL FARM 
Dept. 0, Duson, La. 70529 Phone (318) 873-6714 

HAWKS and FALCONS' 
for Hunting 

Largest stock of Hawks and Falcons 
in the United States for hunting. 
Books and instructions on Hawk and 
Falcon hunting. Send $1.00 now for 
our list and complete information. 

HUNTING HAWKS, Box 4487-203 
Miami Lakes. Fla. 33014 - Tel 305-887-9846. 

RARE BREEDS 
Beautiful exotic Yokahamas, Jersey 
Black Giants, Araucanas. Hamburgs, 
Buff & White Crested Black Polish. 
Buttercups, Lakenvelders. Anconas. 
White Laced Red Cornish. Minorcas, 
Blue Andalusians, Black Leghorns, 
Buff Orpingtons, Black Australorps. 

Send 50' for Big Chick Catalog 

Allen Hatchery. Box 140-A, Windsor, Mo. 65360 

L I V E  G A M E  F I S H  
FINGERLINCS AND ADULTS 

Large and Small Mouth Bass, Spotted and 
Rock Bass, Bream, Grapples, Trout, Channel 
Cats. Bullheads, Walleyes, Perch, Minnows. 
Northerns, Pickerel, Muskies, Red Gills, 
Mullets, Carp, Eels, Turtles, Frogs, and 
Sturgeons. Also Aquatic Plants and Water 
Lilies. Colorful Catalog, prices and stocking 

Information $1.00. 
Live delivery, truck# air# Parcel Posl 

ZETTS FISH HATCHERIES 
DRIFTING. PENNA. 16834 

Phone; 814 345-3357 

Raise New 

MUTATION SILVER MIST 
CHINCHILLAS 

For pleasure and profit. Pelts 
selling fo $70.00. 
Franchises available. Send 
$1.00 for Brochure. 

LAZY A CHINCHILLA RANCH 
Box 7B, Mohntan, Pa. 19540 

Established 19M 

$575 
SEE MIRACLE OF BIRTH 

POST PAID WITH 
SIX QUAIL EGGS 

($3.95 Without Eggs.) 
You get the new clear plastic 
dome CHICK-HATCHER with 6 
Bobwhite Quail Eggs (avail-
able year-round) and Egg 
Hatchers Guide Book. Complete 
—nothing else to buy. Send 
check or Money Order today. 

G.Q.F. MFG. CO., DEPT. CO, BOX 8152, SAVANNAH, GA. 31402 

RAISE RABBITS 
RAISE NEW ZEALAND WHITE RABBITS 
FOR US on $SOO month plan. 
You just can't argue with success. 
This is it! System reveals everything. 
Plenty markets. Start small; grow Quickly. 
Big profits. We show you how. Get the 
eye-opening facts, it's FBEK. WHITE 
TODAY1 

WHITE'S RABBITRY 
Dept. 127. MT. VERNON. OHIO 43050 

JUMBO WISCONSIN 

BOBWHITE QUAIL 
Available Year Round 

Largest bobwhite known. W 
readily with regular bobwhltea. Tamer, lay 
larger eggs, babies live better, raise easier. 
Hatching eggs ppd. 25, $7.50; 50. $12: 
100. $20; 1000, $180. Select breeders, $5 
pr. Mln. order, 4 pr. Sent R.E.A. Exp. collect. NORTH­
ERN BOBWHITE QUAIL. Hatching eggs ppd. 100, $10; 
1000. $90. Ph. 912-252-5345. More Information, send 10«. 
WADLEY QUAlb FARM, Box 7, Wadley, Ga. 30477 

heavy growths of a, red alga. Red waters 
also occur off the Gulf of Guinea and 
along Japan's shores. The Red Sea itself 
is so named because it harbors a perpet­
ual—and fortunately harmless—abund­
ance of a red alga. 

A comparable condition occurs in 
freshwater ponds and lakes in summer. 
Suddenly there are blooms of algae that 
turn the water thick and slimy with a 
rich green growth. The fish die of suffo­
cation (it's called summerkill), because 
the heavy growth of algae uses up all 
the oxygen in the still waters. 

In the sea, deaths from plankton 
blooms are not caused by a lack of oxy­
gen, since the wide expanse of water is 
continually churned and aerated by the 
wind and waves. Deaths occur in red-
tide waters because the organisms them­
selves are poisonous and the bloom is 
held in calm waters by onshore winds. 
If the winds become strong and the 
waves even moderately heavy, the sur­
prisingly fragile cells of Gymnodinium 
tend to disintegrate. Cell particles and 
the poison clinging to them form the 
characteristic irritating gas. 

Biologists have been challenged with 
predicting when and where a red 

tide will occur and then with trying to 
bring it under control. They know that 
the blooms always start in relatively 
shallow and warm Gulf waters and that 
they almost invariably occur after a 
period of heavy rains when the runoff 
of fresh water is held close to land by on­
shore winds. These conditions produce 
a large area of ocean water that has a 
lower than average salinity. But other 
factors, some of them not clearly under­
stood, also encourage the bloom. 

It is known that Gymnodinium popu­
lations explode only when the waters are 
rich with nutrients, including some trace 
elements and vitamins. These nutrients 
come from the decayed remains of 
plants and animals that have died and 
sunk to the bottom. The tendency is to 
put the blame on man-caused pollution, 
such as sewage and industrial wastes. 
Admittedly, these pollutants should be 
eliminated, but a look at the records 
seems to indicate that the relationship 
between civilization and red tides is not 
great. Some of the worst red tides oc­
curred from Sanibel Island southward 
before the area was populated and 
where even today pollution is minimal. 

One of the most reliable indexes for 
predicting a red tide on Florida's west 
coast is the amount of chelated iron car­
ried down the Peace River into Char­
lotte Harbor, about midway between St. 
Petersburg and Naples. When the iron 
content rises, there is danger of a Gym­
nodinium explosion. The source of the 
iron has nothing to do with man. It 
comes naturally from the soils in the 
river's watershed. Because no agency 
is charged with keeping check on the 
red tide, no iron indexes were taken in 
the spring of 1971, and the red tide came 
without prediction. 

Even if its coming had been known, 
however, nothing could have been done 
to prevent the occurrence. Proposed 
methods of control are either impracti­
cal or too expensive; some are ineffec-

INCREASE PHEASANT 
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$995 
postpaid. 

Huge population increase possible with new scientific 
feeder. Supplements planted crops, automatically feeds 
them during off-crop season. No-clog design gives even 
distribution to 6 feeding outlets. Holds up to 4 weeks 
supply of feed. Easy to refill. We pay postage. Quick-
connect sectional top section permits shipment by fast, 
low-cost parcel post. Round top competitive models are 
shipped FOB by truck line which means the customer will 
have to pay up to twelve dollars in shipping charges alone 
upon receipt. No hidden charges at Mustang. Model Q-2 
quail feed—$9.95 postpaid. Automatic quail trap. Catches 
up to 20 quail unharmed at one setting. $10.95 postpaid. 
MUSTANG MFG. CO., Dept. D-5, Box 10880, Houston, Tex. 

PHEASANT-QUAIL 
CHUKARS 

20,000 chicks hatching 
weekly, April 15 - July 15. 
Eggs Available slightly earlier. 
Game birds or eggs for every 

purpose. Satisfaction or Money Bock. 

Bir-di IslsLnd Resojrt 
Route 2, Box 142, Aftonpklahoma 74331 

PHONE; 918-782-3571 

ATTRACT WILD DUCKS 
ALSO PHEASANT AND QUAIL. 

PLANT LEGAL NATURAL FOODS 
Natural Foods will bring 
and hold large numbers 

at your favorite hunting or 
fishing ground. Northern 

§rown for northern waters, 
outhern grown for the 

, South, brackish water kinds 
41 for the coast. Wild Rice, Wild 

Celery, Millet and many others. Send $1.00 
for detailed, illustrated booklet which will 
be applied to a $25.00 order. Describe the 
area and receive expert planting advice. 

W. A.  (BILL)  KESTER 
Naturalist & Wildlife Consultant 
GAME FOOD NURSERIES 

P.O. Box 371B Oshkosh, Wl 54901 

CHIiCHILLAS 
We equip you ready to 

start business with our 
cooperative plan. Guar­

anteed breeders and safe 
delivery. Convenient 

terms. Graded Cham­
pion and Reserve 

Champion winners. 
Information, write: 

DUCHESS-BLU 
CHINCHILLA RANCH 

R.D. 2, Saegertown, Penna. 16433 

Writeforour52 page, illustrated book,"Making 
Money Raising Fabulous Chinchillas For The 
Beginner;' by the Chinchilla King, Price $3.00 

PROPERTY FOR SALE 

"WANT TO BUY" 
Fishing and hunting camp-(no resort) 

U.S. Canada or Alaska 
Top fishing and hunting essential! 

Must be paying camp. 
Give full information first letter. 

WELDON VANDEN HEUVEL 
1365-20 Rd. 

Fruita, Colorado 81521 

FOR SALE 
British Columbia 

Working Cattle Ranches. 
Big Game Guide Outfits. 

PETE R. TAYLOR 
6327 Beatrice St. 

Vancouver 15, B.C., Canada 
Ph. 321-0032 



Lewis & Clark 
lound lt...now 
you can own ill 

1 

(Less than $2000 for 
primitive acreage!) 

Look at our address and you'll see why 
we're in the best position to offer you 
prime land in the heart of Lewis & 
Clark country. Much of it still looks 
the way it did in 1805 and we know 
where it is. Many 5 to 40 acre tracts 
for recreation, retirement, investment 
in Idaho, Montana & Washington. Tim­
ber, views, streams. Warranty deed, title 
insurance, with each sale. Guaranteed 
access. Low down payment. Easy terms. 

Great hunting, great 
fishing so bring your 
gear when you visit. 
I n  t h e  m e a n t i m e  
write now for land 
lists and maps 

Western 
High Lands, Inc. 

P.O. Box 775 Lewiston, Idaho 83501 
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live, and others might cause more harm 
than the red tide itself. 

In small, nearly enclosed bays in Ja­
pan, the organisms are killed by putting 
copper sulphate into the water, a method 
used in this country to halt the growth 
of algae in farm ponds. But chemically 
treating areas the size of Tampa Bay 
plus long stretches of coastal waters 
would be an impossible task. 

Other suggestions have included: 
• Mounting giant fans on barges to 

move the water and break up the tiny 
cells by increased wave action. 

• Laying perforated pipes across the 
mouths of bays and estuaries to create 
screens of bubbles through which the 
organisms possibly would not swim. 
Bubble fences work well for fishes and 
many large creatures but might not be 
effective at all against the algae. 

• Building dams across all the fresh­
water inlets so that the amount of fresh 
water flowing into the bays could be 
controlled. 

• Biological controls — culturing 
planktonic predators, such as the bio-
luminescent Noctiluca or tiny crustace­
ans, in enormous numbers and turning 
them loose to devour the rampant red-
tide organisms. 

Not one of these controls is workable 
today. The only solution is to let nature 
run its course. In a limited area, the 
red-tide organisms will in time consume 
all the special nutrients that aided in 
bringing about the explosion. The red 
tide will literally bloom itself into obliv­
ion. But even before that happens, 
strong winds generally produce waves 
that disintegrate the organisms. 

One mystery of the menace for many 
years was where Gymnodinium went 
into hiding during the periods between 
outbreaks. It seemed to vanish without 
leaving the slightest trace. Biologists 
even had difficulty keeping cultures of 
the organism in the laboratory. It dies 
quickly or changes into a resting stage. 

Federal biologists set up a research 
station on Sanibel Island, near Fort 

Myers, and began an intensive search 
for the elusive alga. They took samples 
all along the coast and also far inland— 
from Lake Okeechobee, the Peace and 
Caloosahatchee rivers, and even the 
landlocked swamp waters of the cypress 
country. They found Gymnodinium 
present year-round out in the waters of 
the Gulf from the Ten Thousand Islands 
northward, but in very limited numbers. 
The organism becomes a killer only 
when conditions are just right for a pop­
ulation explosion. 

The biggest problem df all—control­
ling a red tide once it is on the loose— 
remains unsolved. But the capacity of 
the Gulf to replenish its larder is tre­
mendous. In the Tampa Bay region 
alone, the total fishkill during the 1971 
outbreak is estimated to have exceeded 
2-million pounds. Vacuums created by 
these mass kills are soon filled with fish 
again. The times of the red tides are 
brief compared with the long periods 
when the fishing is incomparably good. 
This season's fishermen will probably 
never suspect that millions of fish died 
in these waters two summers ago. THE END 
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(continued from page 158) 

couldn't resist telling the counselor to 
invest in a camouflage bow sock and a 
bow-quiver that protects the blades. 

The attorney is not a member of an 
archery club, because, he says, "I'm not 
a joiner." That's fair enough, I sup­
pose, but I'll bet my best bow that if this 
guy were a member of a good field-
archery club, he'd have a camouflaged 
bow and a safe bow-quiver. 

Possibly the biggest plus for many 
bowhunters in joining a club is the op­
portunity to do some quality deer hunt­
ing. Many archery clubs take annual 
leases on some choice deer properties. 
Some landowners wouldn't consider per­
mitting one or two unknown individuals 
to hunt on their farms, even for a fee. 
The same landowners feel differently, 
however, when they're approached by ^ 
responsible organization whose mem­
bers respect property and livestock. In 
some instances, club members who want 
to participate in the hunt must pay an 
extra fee, but it's usually worth it. 

If the club has no leased hunting 
grounds, chances are good that some of 
the seasoned bowhunter-members have 
their favorite deer haunts. Usually 
these fellows are glad to include a new 
member in their hunting party. And 
many hunting-minded archery clubs set 
up long-distance hunting trips for other 
big-game species. Some clubs occa­
sionally have group rabbit hunts and 
seasonal carp shoots and varmint hunts. 

It's a mistake to think that all mem­
bers of the antihunting societies are 
little old grannies in tennis shoes. On 
the contrary, many of these people are 
smooth and sophisticated in their efforts 
to raise funds for an emotional cause in 
which they really believe. 

The best way to fight antihunting 
sentiment is to get the facts across to 
all the news media and to public officials. 
One of the soundest ways to do that is 
to support an effective archery, sports­
men's, or wildlife organization—for ex­
ample, the local Izaak Walton League 
chapters or the state affiliates of the 
National Wildlife Federation. If you'd 
prefer to join a national outfit that's 
strictly archery-oriented, there's the 
N.F.A.A. special bowhunting member­
ship at $3 per year. 

It's up to you which outfit you sign 
up with, but it should be an organiza­
tion that packs some local and national 
clout. Among archery groups, it could 
be one like the New York State Field 
Archery Association, which has about 
4,000 members. It is connected with the 
N.F.A.A. and also works closely with 
New York game authorities, legislators, 
and sportsmen to support sound bow-
hunting regulations. 

Somewhat different is the Bowhunt­
ers of Alabama. Although these bow­
men are not affiliated with the N.F.A.A., 
the group has more than 3,000 members. 
Some of those members have won 
friends by voluntarily collecting 13 
truckloads of litter on a national wild­
life refuge, and by giving archery in­
struction to Boy Scouts. It is no coinci-


